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NITRIDE SEMICONDUCTOR STRUCTURE quite low . Thus many researches focus on improvement of 
AND SEMICONDUCTOR LIGHT EMITTING the light - extraction efficiency . For example , one of the 

DEVICE INCLUDING THE SAME methods is to perform surface treatments on a p - type Gan 
layer for reducing the total internal reflection and further 

5 improving the light - extraction efficiency . The surface treat 
Matter enclosed in heavy brackets [ ] appears in the ment : ment includes surface roughening and changes of LED original patent but forms no part of this reissue specifica morphology . Another method is to separate the n - type GaN 
tion ; matter printed in italics indicates the additions layer from the substrate and a rough structure is formed over 
made by reissue ; a claim printed with strikethrough the n - type GaN layer . Then the GaN semiconductor layer is 
indicates that the claim was canceled , disclaimed , or held 10 attached to the substrate by glue for improving the light 
invalid by a prior post - patent action or proceeding . extraction efficiency . However , the first method can only be 

used to treat an exposed p - type GaN semiconductor layer on 
CROSS - REFERENCE TO RELATED top of the LED chip . Thus the improvement of the light 

APPLICATION extraction efficiency has a certain limit . The process of the 
15 second method is quite complicated and the glue has a 

This application is a Reissue Application of U . S . Pat . No . problem of poor heat dissipation . Therefore the light emit 
9 , 147 , 800 issued on Sep . 29 , 2015 , application Ser . No . ting efficiency of LED produced by the above two methods 
13 / 963 , 127 , filed on Aug . 9 , 2013 , which claims the priority is unable to be increased effectively . 
benefit of Taiwan application No . 101143153 , filed on Nov . Moreover , the concentration of the dopant in the p - type 
19 , 2012 . The entirety of each of the above - mentioned patent 20 GaN layer is unable to be increased effectively so that the 
applications is hereby incorporated by reference herein and resistance of the p - type GaN layer is quite large . Thus 
made a part of this specification . current is unable to be spread evenly in the p - type GaN layer 

when the current flows from metal electrodes to the GaN 
BACKGROUND OF THE INVENTION semiconductor layer . The uneven current spreading results 

25 in that the lighting area is confined under the metal elec 
1 . Field of the Invention trodes ( n - type electrode ad p - type electrode ) . The light 
The present invention relates to a nitride semiconductor emitting efficiency of LED is also decreased significantly . 

structure and a semiconductor light emitting device , espe In order to overcome the above shortcomings of the 
cially to a nitride semiconductor structure and a semicon - nitride semiconductor structure and the semiconductor light 
ductor light emitting device including a second type doped 30 emitting device available now , there is a need to provide a 
semiconductor layer with a high dopant concentration novel nitride semiconductor structure and a new semicon 
( larger than 5x1019 cm - > ) and a small thickness ( smaller ductor light emitting device . 
than 30 nm ) to improve a light - extraction efficiency and 
make the semiconductor light emitting device have a better SUMMARY OF THE INVENTION 
light emitting efficiency . 

2 . Description of Related Art Therefore it is a primary object of the present invention to 
Generally , a nitride light emitting diode is produced by provide a nitride semiconductor structure in which a second 

forming a buffer layer on a substrate first . Then a n - type type doped semiconductor layer has a high concentration of 
semiconductor layer , a light emitting layer and a p - type a second type dopant ( larger than 5x1019 cm ) and a 
semiconductor layer are formed on the buffer layer in turn by 40 thickness that is smaller than 30 nm so as to improve the 
epitaxial growth . Next use photolithography and etching light - extraction efficiency . 
processes to remove a part of the p - type semiconductor layer It is another object of the present invention to provide a 
and a part of the light emitting layer until a part of the n - type semiconductor light emitting device including the above 
semiconductor layer is exposed . Later a n - type electrode and nitride semiconductor structure for providing a good light 
a p - type electrode are respectively formed on the exposed 45 emitting efficiency . 
n - type semiconductor layer and the p - type semiconductor I n order to achieve the above objects , a nitride semicon 
layer . Thus a light emitting diode device is produced . The ductor structure mainly includes a first type doped semicon 
light emitting layer has a multiple quantum well ( MOW ) ductor layer , a second type doped semiconductor layer , and 
structure formed by a plurality of well layers and barrier a light emitting layer disposed between the first type doped 
layers disposed alternately . The band gap of the well layer is 50 semiconductor layer and the second type doped semicon 
lower than that of the barrier layer so that electrons and holes ductor layer . The second type doped semiconductor layer is 
are confined by each well layer of the MQW structure . Thus doped with a second type dopant ( magnesium is preferred ) 
electrons and holes are respectively injected from the n - type at a concentration larger than 5x101 cm and having a 
semiconductor layer and the p - type semiconductor layer to thickness smaller than 30 nm . The second type doped 
be combined with each other in the well layers and photons 55 semiconductor layer is formed under relatively high pressure 
are emitted . ( larger than 300 torr ) . 

The brightness of LED is determined by an internal Moreover , a hole supply layer is disposed between the 
quantum efficiency and a light - extraction efficiency . The light emitting layer and the second type doped semiconduc 
internal quantum efficiency ( IQE ) is the ratio of electron tor layer . The hole supply layer is made of Al In , Gal - x - „ N 
hole pairs involved in radiation recombination to the 60 while x and y satisfy the conditions : 0 < x < 1 , 0 < y < 1 , and 
injected electron hole pairs . The refractive index of air and 0 < x + y < 1 . The hole supply layer is doped with a second type 
GaN respectively is 1 and 2 . 4 . According to total internal dopant at a concentration larger than 1018 cm - 3 . The hole 
reflection equation , the critical angle of GaN LED that supply layer is also doped with a Group IV - A element at a 
allows light to be emitted into air is about 24 degrees . Thus concentration ranging from 1017 cm ^ 3 to 1020 cm - 3 so that 
the light - extraction rate is about 4 . 34 % . Due to total internal 65 more holes are provided to enter the light emitting layer and 
reflection of GaN and air , light emitting from LED is the electron - hole recombination is further increased . The 
restricted inside the LED and the light - extraction rate is light emitting layer has a multiple quantum well ( MQW ) 

35 
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structure . The band gap of the hole supply layer is larger layer of something and the substrate , or the structure and the 
than that of the well layer of the MQW structure so that holes substrate can be directly or indirectly connected . The indi 
in the hole supply layer can enter the well layer of the MQW rect connection means there is at least one intermediate layer 
structure . Thus the electron - hole recombination rate is disposed therebetween . 
increased and the light emitting efficiency is further 5 Referring to FIG . 1 , a cross section of an embodiment of 
improved . nitride semiconductor structure according to the present 
As to the light emitting layer in the multiple quantum well invention is revealed . The nitride semiconductor structure 

( MOW ) structure the MOW structure includes a plurality of includes a first type doped semiconductor layer 3 and a 
well layers and barrier layers stacked alternately while there second type doped semiconductor layer 7 . A light emitting 
is one well layer between every two barrier layers . The 10 layer 5 is disposed between the first type doped semicon 
barrier layer is made of Al In , Gal - x - „ N , wherein x and y ductor layer 3 and the second type doped semiconductor 
satisfy the conditions : 0 < x < 1 , < y < i , and 0 < x + y < 1 . The layer 7 . The second type doped semiconductor layer 7 is 
well layer is made of InGaN ( 0 < z < 1 ) . The thickness of doped with a second type dopant at a concentration larger 
the well layer is ranging from 3 . 5 nm to 7 nm and the barrier than 5x10 ' cm while a thickness of the second type doped 
layer is doped with a first type dopant at a concentration 15 semiconductor layer is smaller than 30 mm . The second 
ranging from 1016 cm - 3 to 1018 cm - 3 . dopant can be magnesium or zinc while magnesium is 

Furthermore , a second type carrier blocking layer made of preferred . 
A1 Ga N ( 0 < x < 1 ) is disposed between the hole supply Moreover , the first type doped semiconductor layer 3 is 
layer and the second type doped semiconductor layer while made of Si - doped or Ge - doped GaN based materials ( n - type 
a first type carrier blocking layer made of Al , Ga , N 20 doped GaN based semiconductor layer ) and the second type 
( 0 < x < 1 ) is disposed between the light emitting layer and the doped semiconductor layer 7 is made of Mg - doped GaN 
first type doped semiconductor layer . Due to the property based materials ( p - type doped Gas based semiconductor 
that the band gap of AlGaN containing aluminum is larger layer ) . The concentration of the Mg doped is larger than 
than the band gap of GaN . carriers are confined in the MOW 5x10 cm . The materials are not limited to the above 
structure and electron - hole recombination rate is improved . 25 ones . The first type doped semiconductor layer 3 and the 
Thus the light emitting efficiency is increased . second type doped semiconductor layer 7 are produced by 

A semiconductor light emitting device of the present metalorganic chemical vapor deposition ( MOCVD ) while 
invention includes the above nitride semiconductor structure the second type doped semiconductor layer 7 is formed 
disposed on a substrate , a first type electrode and the second under relatively higher pressure ( larger than 300 torr ) . 
type electrode used together for providing electric power . 30 Furthermore , a hole supply layer 8 is disposed between 
Due to smaller thickness of the second type doped semi the light emitting layer 5 and the second type doped semi 
conductor laver , the second type electrode is getting closer conductor layer 7 . The hole supply layer 8 is made of 
to the surface of the light emitting layer . Thus a stronger AlIn , Ga1 - x - „ N ( 0 < x < 1 , 0 < y < 1 , 0 < x + y < 1 ) and is doped with 
coupling is generated due to resonance between photons a second dopant ( such as Mg or Zn ) at a concentration larger 
from the light emitting layer and surface plasmon . Therefore 35 than 10 + cm . Besides the second dopant , the hole supply 
the light emitting efficiency is improved . Moreover , the layer 8 is also doped with a Group IV - A element ( carbon is 
second type doped semiconductor layer has a higher con - preferred ) at a concentration ranging from 10 ' ' to 10cmº . 
centration of the second type dopant than that of the con The pentavalent nitrogen atom is replaced by carbon ( Group 
ventional p - type GaN layer so that the resistance of the IV - A ) so that there is one more positively charged hole . Thus 
second type doped semiconductor layer is lower . Thus even 40 the hole supply layer 8 has a higher concentration of holes 
current spreading in the second type doped semiconductor and more holes are provided to enter the light emitting layer 
layer is achieved when the current flows from the second 5 . Therefore the electron - hole recombination is further 
type electrode to the first type electrode . Therefore the LED increased . As to the light emitting layer 5 , it has a multiple 
gets a better light emitting efficiency . quantum well ( MOW ) structure . The band gap of the hole 

45 supply layer 8 is larger than that of a well layer 51 of the 
BRIEF DESCRIPTION OF THE DRAWINGS MQW structure so that holes in the hole supply layer 8 can 

enter the well layer 51 of the MQW structure to increase the 
The structure and the technical means adopted by the electron - hole recombination rate and further improve the 

present invention to achieve the above and other objects can light emitting efficiency . 
be best understood by referring to the following detailed 50 In addition , for reducing stress caused by lattice mismatch 
description of the preferred embodiments and the accompa - between the well layer and the barrier layer of the MQW 
nying drawings , wherein structure , the barrier layer 52 of the MQW structure is made 

FIG . 1 is a schematic drawing showing a cross section of of quaternary Alin , Gal - x - „ N while x and y satisfy the 
an embodiment of a nitride semiconductor structure accord conditions : 0 < x < 1 , 0 < y < 1 , and 0 < x + y < 1 . The well layer 51 
ing to the present invention ; 55 is made of ternary In _ Ga _ - _ N and ( < z < 1 . Due to the property 

FIG . 2 is a schematic drawing showing a cross section of that both quaternary AlGaInN barrier layers and ternary 
an embodiment of a semiconductor light emitting device InGaN well layers have the same element - indium , the qua 
including a nitride semiconductor structure according to the ternary composition can be adjusted and improved for 
present invention . providing a lattice matching composition . Thus the barrier 

60 layers and the well layers have closer lattice constant . The 
DETAILED DESCRIPTION OF THE thickness of the well layer 51 is ranging from 3 . 5 nm to 7 

PREFERRED EMBODIMENT nm . The barrier layer 52 is doped with a first type dopant 
( such as Si or Ge ) at a concentration ranging from 1016 cm3 

In the following embodiments , when it is mentioned that to 1018 cm - 3 so as to reduce carrier screening effect and 
a layer of something or a structure is disposed over or under 65 increase carrier - confinement . 
a substrate , another layer of something , or another structure . The above nitride semiconductor structure further 
that means the two structures , the layers of something , the includes a second type carrier blocking layer 6 disposed 
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between the hole supply layer 8 and the second type doped its broader aspects is not limited to the specific details , and 
semiconductor layer 7 , and a first type carrier blocking layer representative devices shown and described herein . Accord 
4 disposed between the light emitting layer 5 and the first ingly , various modifications may be made without departing 
type doped semiconductor layer 3 . The second type carrier from the spirit or scope of the general inventive concept as 
blocking layer 6 is made of Al , GaN ( 0 < x < 1 ) while the 5 defined by the appended claims and their equivalents . 
first type carrier blocking layer 4 is made of Al , Ga N 
( 0 < x < 1 ) . Thereby carriers are confined in the MOW struc What is claimed is : 
ture and the electron - hole recombination rate is increased 1 . A nitride semiconductor structure comprising : 
due to the property that the band gap of AlGaN containing a first type doped semiconductor layer , 
aluminum is larger than the band gap of GaN . Therefore the 10 a second type doped semiconductor layer , 
light emitting efficiency is increased . a light emitting layer disposed between the first type 

The above nitride semiconductor structure is applied to doped semiconductor layer and the second type doped 
semiconductor light emitting devices . Referring to FIG . 2 , a semiconductor layer ; 
cross sectional view of an embodiment of a semiconductor a hole supply layer disposed between the light emitting 
light emitting device is revealed . The semiconductor light 15 layer and the second type doped semiconductor layer , 
emitting device at least includes : a substrate 1 , a first type wherein the hole supply layer is made of [ All In , 1 
doped semiconductor layer 3 disposed over the substrate 1 Gal - xl - v1N ( 0 < x1 < 1 , 0 < yl < 1 , and 0 < x1 + y1 < 1 ) ] Gan 
and made of Si - doped or Ge - doped GaN based materials , a based semiconductor comprising Al and In ; the hole 
light emitting layer 5 disposed over the first type doped supply layer is doped with a second type dopant at a 
semiconductor layer 3 , a second type doped semiconductor 20 concentration larger than 1018 cm3 ; and 
layer 7 disposed over the light emitting layer 5 , a first type a second type carrier blocking layer disposed between the 
electrode 31 disposed on and in ohmic contact with the first hole supply layer and the second type doped semicon 
type doped semiconductor layer 3 , and a second type elec ductor layer , wherein the second type carrier blocking 
trode 71 disposed on and in ohmic contact with the second layer is made of [ A1 , 2Ga1 - x2N , wherein 0 < x2 < 1 ] GaN 
type doped semiconductor layer 7 . 25 based semiconductor comprising Al ; 

The materials for the substrate 1 include sapphire , silicon , wherein the second type doped semiconductor layer is 
SiC , Zno , Gan , etc . The second type doped semiconductor doped with the second type dopant at a concentration 
layer 7 is doped with a second type dopant at a concentration larger than 5x1019 cm - [ and a thickness of the second 
larger than 5x1019 cm - and having a thickness smaller than type doped semiconductor layer is smaller than 30 nm ) . 
30 nm . The first type electrode 31 and the second type 30 2 . The nitride semiconductor structure as claimed in claim 
electrode 71 are used together to provide electric power and 1 , wherein the hole supply layer is doped with a Group IV - A 
are made of ( but not limited to the following materials : element at a concentration ranging from 101 cm to 1020 
titanium , aluminum , gold , chromium , nickel , platinum , and cm - 3 . 
their alloys . The manufacturing processes are well - known to 3 . The nitride semiconductor structure as claimed in claim 
people skilled in the art . 35 1 , wherein the light emitting layer has a multiple quantum 
Moreover , a buffer layer 2 made of Al Gal - XN ( 0 < x < 1 ) is well ( MQW ) structure and a band gap of the hole supply 

disposed between the substrate 1 and the first type doped layer is larger than a band gap of a well layer of the MQW 
semiconductor layer 3 and is used for improving lattice structure . 
constant mismatch between the heterogeneous substrate 1 4 . The nitride semiconductor structure as claimed in claim 
and the first type doped semiconductor layer 3 grown on the 40 1 , wherein the light emitting layer has a multiple quantum 
heterogeneous substrate 1 . The buffer layer 2 is made of well ( MQW ) structure including a plurality well layers and 
GaN , InGaN , Sic , ZnO , etc . barrier layers stacked alternately ; 

When using the above semiconductor light emitting one of the well layers is disposed between every two 
device , the light - extraction efficiency is significantly barrier layers ; 
improved and a better light emitting efficiency is achieved 45 the barrier layer is made of [ Al , In , Ga . . while x4 
because that the second type doped semiconductor layer 7 is and y2 satisfy the conditions : 0 < x4 < 1 , 0 < y2 < 1 , and 
doped with high - concentration Magnesium ( higher than < x4 + y2 < 1 ] GaN - based semiconductor ; the well layer 
5x1019 cm - 3 ) and is formed under relatively high pressure is made of [ In Gal - N ( 0 < z < 1 ) ] GaN - based semicon 
( larger than 300 torr ) with a thickness smaller than 30 nmm ductor comprising In . 
that is thinner than conventional p - type GaN layer . The 50 5 . The nitride semiconductor structure as claimed in claim 
reasonable inference is that a stronger coupling is generated 4 , wherein a thickness of the well layer is ranging from 3 . 5 
due to photons from the light emitting layer in resonance nm to 7 mm . 
with surface plasmon when the second type electrode is 6 . The nitride semiconductor structure as claimed in claim 
getting closer to the surface of the light emitting layer . Thus 4 , wherein the barrier layer is doped with a first type dopant 
the light emitting efficiency is increased . The surface plas - 55 at a concentration ranging from 1010 cm - to 1018 cm . 
mon resonance means free electrons fluctuations occurring 7 . The nitride semiconductor structure as claimed in claim 
on the surface of the second type electrode 71 . Moreover , 1 , wherein a first type carrier blocking layer is disposed 
compared with the conventional p - type GaN layer , the between the light emitting layer and the first type doped 
second type doped semiconductor layer 7 has a higher semiconductor layer , the first type carrier blocking layer is 
concentration of the Mg dopant so that its resistance is 60 made of [ Al , Ga - N , wherein 0 < x3 < 1 ] Gan - based semi 
relatively lower . Thus even current spreading is achieved conductor comprising Al . 
when the current is flowing from the second type electrode 8 . A semiconductor light emitting device comprising : 
71 to the second type doped semiconductor layer 7 . There a substrate ; 
fore the light emitting diode gets a better light emitting a first type doped semiconductor layer disposed over the 
efficiency . 65 substrate ; 

Additional advantages and modifications will readily a first type carrier blocking layer disposed on the first type 
occur to those skilled in the art . Therefore , the invention in doped semiconductor layer , wherein the first type car 

- 2 
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rier blocking layer is made of [ Al3 Ga1 - x3N , where supply layer is doped with the second type dopant at a 
0 < x3 < 1 ] GaN - based semiconductor comprising Al ; concentration larger than 1018 cm - 3 . 

a light emitting layer disposed over the first type doped 16 . The nitride semiconductor structure as claimed in 
semiconductor layer ; claim 14 , wherein the hole supply layer is doped with the 

a hole supply layer disposed on light emitting layer , 5 Group IV - A element at a concentration ranging from 1017 
wherein the hole supply layer is made of [ AlciIn , 1 cm - 3 to 1020 cm - 3 . 
Gal - x1 - yiN where 0 < xl < 1 , 0 < yl < 1 , 0 < x1 + y1 < 1 ] GaN - 17 . The nitride semiconductor structure as claimed in 
based semiconductor comprising Al and In ; claim 14 , wherein the light emitting layer has a multiple 

a second type carrier blocking layer disposed on the hole quantum well ( MQW ) structure and a band gap of the hole 
supply layer , wherein the second type carrier blocking supply layer is larger than a band gap of a well layer of the 
layer is made of [ Al2Ga2 - x2N , wherein 0 < x2 < 1 ] GaN - MQW structure . 
based semiconductor comprising Al ; 18 . The nitride semiconductor structure as claimed in 

a second type doped semiconductor layer disposed over claim 14 , wherein the light emitting layer has a multiple 
the light emitting layer , doped with a second type 15 quantum well ( MQW ) structure including a plurality well 
dopant at a concentration larger than 5x10 cm - [ , and layers and barrier layers stacked alternately ; 
having a thickness smaller than 30 nm ) ; one of the well layers is disposed between every two 

a first type electrode disposed on and in ohmic contact barrier layers ; 
with the first type doped semiconductor layer ( , ) ; and the barrier layer is made of [ Alz4In , 2Ga1 - x4 - v2N while x4 

a second type electrode disposed on and in ohmic contact 20 and y2 satisfy the conditions : 0 < x4 < 1 , 0 < y2 < 1 , and 
with the second type doped semiconductor layer . O < x4 + y2 < 1 ] GaN - based semiconductor ; the well layer 

9 . The semiconductor light emitting device as claimed in is made of [ In Gal - ZN ( 0 < z < 1 ) ] GaN - based semicon 
claim 8 , wherein the hole supply layer is doped with a Group ductor comprising In . 
IV - A element at a concentration ranging from 101 ' cm - to 19 . The nitride semiconductor structure as claimed in 
1020 cm - 3 . 25 claim 18 , wherein a thickness of the well layer is ranging 

10 . The semiconductor light emitting device as claimed in from 3 . 5 nm to 7 nm . 
claim 8 , wherein the light emitting layer has a multiple 20 . The nitride semiconductor structure as claimed in 
quantum well ( MQW ) structure and a band gap of the hole claim 18 , wherein the barrier layer is doped with a first type 
supply layer is larger than a band gap of a well layer of the dopant at a concentration ranging from 1016 cm - 3 to 1018 
MQW structure . 30 cm - 3 . 

11 . The semiconductor light emitting device as claimed in 21 . The nitride semiconductor structure as claimed in 
claim 8 , wherein the light emitting layer has a multiple claim [ 16 ] 14 , wherein a second type carrier blocking layer 
quantum well ( MQW structure including a plurality well is disposed between the hole supply layer and the second 
layers and barrier layers stacked alternately ; type doped semiconductor layer ; the second type carrier 

one of the well layers is disposed between every two 35 blocking layer is made of [ A12Ga1 - x2N , wherein 0 < x2 < 1 ] 
barrier layers ; GaN - based semiconductor comprising Al . 

the barrier layer is made of [ Al In , Ga - 34 - v2N while x4 22 . The nitride semiconductor structure as claimed in 
and y2 satisfy the conditions : 0 < x4 < 1 , 0 < y2 < 1 , and claim 14 , wherein a first type carrier blocking layer is 
O < x4 + y2 < 1 ] GaN - based semiconductor ; the well layer disposed between the light emitting layer and the first type 
is made of [ In Gal - ZN ( 0 < z < 1 ) ] GaN - based semicon - 40 doped semiconductor layer , the first type carrier blocking 
ductor comprising In . layer is made of [ A13 Ga1 - x3N , wherein 0 < x3 < 1 ] GaN - based 

12 . The semiconductor light emitting device as claimed in semiconductor comprising Al . 
claim 11 , wherein a thickness of the well layer is ranging 23 . A semiconductor light emitting device comprising : 
from 3 . 5 nm to 7 nm . a substrate ; 

13 . The semiconductor light emitting device as claimed in 45 a first type doped semiconductor layer disposed over the 
claim 11 , wherein the barrier layer is doped with a first type substrate ; 
dopant at a concentration ranging from 1016 cm ^ 3 to 1018 a light emitting layer disposed over the first type doped 
cm - 3 . semiconductor layer ; 

14 . A nitride semiconductor structure comprising : a second type doped semiconductor layer disposed over 
a first type doped semiconductor layer , the light emitting layer , doped with a second type 
a second type doped semiconductor layer , dopant at a concentration larger than 5x100 cm - [ , and 
a light emitting layer disposed between the first type having a thickness smaller than 30 nm ) ; 
doped semiconductor layer and the second type doped a hole supply layer disposed between the light emitting 
semiconductor layer [ ] ; and layer and the second type doped semiconductor layer , 

a hole supply layer disposed between the light emitting 55 wherein the hole supply layer is doped with a Group 
layer and the second type doped semiconductor IV - A element ; 
layer [ ] ; a first type electrode disposed on and in ohmic contact 

wherein the second type doped semiconductor layer is with the first type doped semiconductor layer [ ] ; and 
doped with a second type dopant at a concentration a second type electrode disposed on and in ohmic contact 
larger than 5x1019 cm - [ , a thickness of the second type 60 with the second type doped semiconductor layer . 
doped semiconductor layer is smaller than 30 nm ) , and 24 . The ( nitride semiconductor structure ] semiconductor 
the hole supply layer is doped with a Group IV - A light emitting device as claimed in claim 23 , wherein the 
element . hole supply layer is made of [ Alt? In , Ga - + 1 - v1N , wherein 

15 . The nitride semiconductor structure as claimed in 0 < xl < 1 , 0 < yl < 1 , and 0 < x1 + y1 < 1 ] GaN - based semiconduc 
claim 14 , wherein the hole supply layer is made of 65 tor comprising Al and In . 
[ AlziIn , Gal - xl - v1N ( 0 < xl < 1 , 0 < yl < 1 , and 0 < x1 + y1 < 1 ) ] 25 . The [ nitride semiconductor structure ] semiconductor 
GaN - based semiconductor comprising Al and In ; the hole light emitting device as claimed in claim 23 , wherein the 
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hole supply layer is doped with the Group IV - A element at 28 . The [ nitride semiconductor structure ] semiconductor 
a concentration ranging from 101 cm - 3 to 1020 cm - 3 . light emitting device as claimed in claim 27 , wherein a 

thickness of the well layer is ranging from 3 . 5 nm to 7 nm . 26 . The [ nitride semiconductor structure ] semiconductor 29 . The ( nitride semiconductor structure ] semiconductor light emitting device as claimed in claim 23 , wherein the 5 light emitting device as claimed in claim 27 , wherein the light emitting layer has a multiple quantum well ( MQW ) barrier layer is doped with a first type dopant at a concen 
structure and a band gap of the hole supply layer is larger tration ranging from 1016 cm - 3 to 1018 cm - 3 . 
than a band gap of a well layer of the MQW structure . 30 . The ( nitride semiconductor structure ] semiconductor 

27 . The ?nitride semiconductor structure ) semiconductor light emitting device as claimed in claim 23 , wherein a 
light emitting device as claimed in claim 23 , wherein the in second type carrier blocking layer is disposed between the 
light emitting layer has a multiple quantum well ( MQW ) hole supply layer and the second type doped semiconductor 
structure including a plurality well layers and barrier layers layer ; the second type carrier blocking layer is made of 

[ Alx2Ga1 - x2N , wherein 0 < x2 < 1 ] GaN - based semiconductor stacked alternately ; comprising Al . 
one of the well layers is disposed between every two 31 . The ?nitride semiconductor structure ) semiconductor 

barrier layers ; 15 light emitting device as claimed in claim 23 , wherein a first 
the barrier layer is made of [ Al 4In , 2Ga 1 - 14 - v2N while x4 type carrier blocking layer is disposed between the light 

and y2 satisfy the conditions : 0 < x4 < 1 , O < y2 < 1 , and emitting layer and the first type doped semiconductor layer , 
O < x4 + y2 < 1 ] GaN - based semiconductor ; the well layer the first type carrier blocking layer is made of [ AlzGa - N , 
is made of [ In Gal - N , where ( < z < 1 ] GaN - based semi wherein 0 < x3 < 1 ] GaN - based semiconductor comprising Al . 
conductor comprising In . 


