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FLASH MEMORY CELL STRUCTURE WITH IMPROVED CHANNEL 

PUNCH-THROUGH CHARACTERISTICS 

BACKGROUND OF THE INVENT!ON 

(1) Field of the Invention 

The invention relates to a method of fabricating 

semiconductor structures, and more particularly, to a 

method of fabricating a FLASH EEPROM device with i::i.p::o~1ed 

channel punch-through characteristics. 

(2) Description of the Prior Art 

Flash EEPROM memories are widely used in the 

electronics industry. Many applications_ require the 

ability to change and retain data after removing the system 

power. Flash EEPROM offers this capability. 

One type of Flash EEPROM cell is called a Fowler-

Nordheim (FN) tunneling cell because electron injecti~n 

across the tunneling oxide is described by the ~~ p::ccess .· 

In an FN Flash EEPROM, a large gate to drain overla? ~s 

required to create sufficient electron injection 



efficiency. This means that a relatively deep d=ain 

junction is formed. 

As the Flash EEPROM cell size is reduced, however, the 

distance between the deep drain junction and the source 

junction is reduced. The voltage at which punch-through 

between drain .and source occurs is likewise red~ced. :f 

the punch-through voltage is too low, the cell is not 

useful in a circuit. 

To eliminci"te the punch-through problem for ':he short 

channel Flash EEPROM, a threshold implant is performed. 

Referring now to Fig. 1, a partially completed prior art 

Flash EEPROM cell is shown. Isolation regions 14 are 

formed in the semiconductor substrate 10 to define the 

active area for the device. An implanting oxide 18 has been 

formed overlying the semiconductor substrate 10. Ions are 

implanted 22 into the semiconductor substrate 10 to form. a 

threshold enhancement region 26 near the surface of ;-ha 
'- ~- ..... 

semiconductor substrate 10. The threshold enhancement 

region 26 is of the same impurity or dopant type as the 

semiconductor substrate 10. For example, if the 

semiconductor substrate 10 is p-type, then the threshold 

enhancement region 26 is also p-type. The threshold 
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enhancement region 26 would have a higher p-type 

concentration than the semiconductor substrate 10. 

Referring now to Fig. 2, a gate stack is defi~ed 

overlying the semiconductor substrate 10. The gate stack 

comprises a tunneling oxide layer 30, a floating gate 34, 

an interpoly dielectric layer 38, and a control gate 42. A 

shallow source junction 50 is formed in the semiconductor 

substrate 10. A drain junction 48 and 46 is formed in the 

semiconductor ~ubstrate 10. The drain junction is 

typically formed much deeper that than source junction 50 

to facilitate the FN tunneling effect. The drain j~nction 

may comprise a double-diffused structure where a ciee9 drain 

48 contains a shallow .drain 46. The drain junction 48 and 

46 and the sourc-e junction 50 are formed of the opposite 

type to the semiconductor substrate 10. 

The presence of the threshold enhancement region 26 

increases the voltage threshold of the device. This ~ends 

to increase the punch-through voltage as desired. 

Unfortunately, the increased threshold voltage can cause 

device performance problems. In addition, this is not a 

particul~rly efficient means of reducing the punch-through 

effect. The threshold may have to rise substantially 
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before punch-through has been sufficiently reduced. 

Finally, the depth of the source junction 50 and the drain 

)unction 48 and 46 can cause buried punch-through 

phenomenon that cannot be controlled by the presence of ~he 

near-surface threshold enhancement region 26. 

Several prior art approaches deal with Flash SEPROM 

devices. U.S. Patent 5,891,774 to Ueda et al discloses a 

method to form nonvolatile memory cells with a high 

concentration impurity layer formed adjacent to the drain 

region. The high concentration impurity layer is formed by 

an oblique ion implantation. The spacing and height cf the 

gate stack, combined with the .implantation angle, masks the 

implantation from the source region~ The oblique angle ion 

implantation of the drain region is p~rformed to improve 

channel. hot electron programming efficiency. U.S. Patent 

5,998,263 to Sekariapuram et al teaches a method to form 

compact nonvolatile cells in trenches. The floating gate 

is formed over the trench sidewalls. The source is formed 

at the bottom of the trench. The drain is formed at the 

top of the trench. A tilt-angle ion implantation may be 

used for the voltage threshold implant. U.S. Patent 

5,355,006 to Iguchi discloses a method to form a DRil.M 

device. Narrowly-spaced source and drain regions a-0 
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formed using a two-directional oblique angle ion 

implantation. The shadowing effect of the gates masks a 

part of the drain. and source regions from the im~lantation. 

U.S. Patent 5,190,887 to Tang et al teaches a method to 

form a nonvolatile memory cell. An angled ion implantation 

is used to form a doped region adjacent to the drain. 

implantation angle is selected so that the device gate 

stack blocks implantation into the source region. U.S. 

Patent 5,759,896 to Hsu discloses a method to form a Flash 

memory cell. The gate stack is etched through on the drain 

side while etched only to the tunnel oxide on the source 

side. The soµrce and drain ion implantation therefore 

forms the drain aligned to the gate stack. The source is 

therefore formed offset from the gate stack. A subsequent 

angled ion implantation forms a lightly-doped source 

region, of same dopant type, adjacent to the source. U.S. 

Patent 5,770,502 to Lee teaches a method to form a double-

diffused drain (ODD) region in a FLASH memory cell. T;vo 

angled ion implantation steps are used to form the DOD. 

The first implant is performed prior to sidewall spacer 

formation. The second implant is performed after sidewall 

spacer formation. The gate stack is used to mask 

impl~ntation into undesired areas. U.S. Patent 5,783,457 
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to Hsu discloses a method to form Flash memory cells. A 

first angled ion implantation. is used to form a 
-

lightly-doped source region. A second angled ion 

implantation is used to form a counter-doped region 

adjacent to the drain and underlying the gate. U.S. ?ate~t 

5,147,811 to Sakagami teaches a method to form a 

nonvolatile cell. Implant~d regions are formed in bet~ the 

source and the drain regions. The implanted regions are 

formed by an angled ion implantation after the gate 

formation. The implantation is self-aligned to the gate 

and is not masked. However, such implantation of both 

source and drain regions will degrade the programming 

characteristics in the case of a Fowler-Nordheim tunneling 

cell. 

SUMMARY OF THE INVENTION 

A principal object of the present invention is to 

provide an effective and very manufacturable method of 

fabricating a Flash EE~ROM memory cell in the manufacture 

of an integrated circuit device. 
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A further object of the present invention is to 

provide a method of fabricating a Flash EEPROM ~emo=y Ci::>~ ~ ---
with an increased drain to source punch-through voltage. 

A yet further object of the present invention is to 

increase the drain to source punch~through voltage by 

containing the source junction in a channel stop junction 

of the same impurity type as the impurity type of t!"le 

semiconductor substrate. 

A still yet further object of the present invention is 

to form an opposite-type channel.stop junction by ion · 

implantation at a non-perpendicular angle. 

Another further object of the present invention is to 

increase the drain to source punch-through voltage while 

eliminating the threshold voltage ion implantation. 

In accordance with the objects of this invention, a 

new method of fabricating a Flash EEPROM memory cell is 

achieved. A semiconductor substrate is provided. Ior.s are 

optionally implanted into said semiconductor substrate to 

form threshold enhancement regions of the same type as the 

semiconductor substrate. A tunneling oxide is formed 
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overlying the semiconductor substrate. A first conductive 

layer i~ deposited overlying the tunneling oxide layer. An 

interpoly dielectric layer,-which may comprise silicon 

dioxide, silicon nitride, or a combination of sili~on 

dioxide and silicon nitride, is deposited overlying the 

first conductive layer. A second conductive laver is 
4 . 

deposited overlying the interpoly dielectric layer. The 

second conductive layer, the int~rpoly oxide layer, the 

first cond~ctive layer, and the tunneling oxide layer are 

patterned to form control gates and floating gates ~or the 

planned Fla:::;h EtPROM memory cells. Ions are implanted into 

the semiconductor substrate to form drain junctions. A 

mask protects the planned source jun~tions from the 

implanting. The drain junctions are of the opposite 

impurity ~ype as the impurity type of the semiconductor 

substrate. Ions are implanted into the semiconductor 

substrate to form source junctions. A mask protects the 

drain junctions from the implanting. The source junctions 

are of the opposite impurity type as the impurity type of 

the semiconductor substrate. Ions are implanted into the 

semiconductor substrate to form channel stop junctions to 

complete the Flash EEPROM memory cells in the manufacture 

of the integrated circuit d~vice. The ion implantation is 

performed at a non-perpendicular angle with respect ~o the 
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semiconductor su~strate. The channel stop junctions C?~tain 

the source junctions. The channel stop junctions are of 

the same impurity type as the impurity type of the 

semiconductor substrate. A mask protects the drain 

junctions from the implanting. 

BRIEF DESCRIPTION OF THE DR..~WINGS 

In the accompanying drawings forming a material part 

of this descrip·tion, there is shown: 

Figs. 1 and 2 schematically illustrates in cross­

sectional representation a partially completed prior art 

integrated circuit device. 

Figs. 3 through 11 schematically illustrate in cross­

sectional representation a preferred embodiment of the 

present invention. 

DESCRIPTION OF .THE PREFERRED EMBODIMENTS 
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The embodiment discloses the application of the 

present invention to the formation of a Flash EE:i?ROM memory 

cell in the manufacture-of an integrated circuit device. It 

should be clear to those experienced in the art t~at the 

present invention can be applied and extended without 

deviating from the scope of the present invention. 

Referring now particularly to Fig. 3, there is shown a 

cross section of a partially completed integrated circuit 

device of the preferred embodiment. A semiconducto?: 

substrate ·50, typically consisting of monocrystalline 

silicqn, is provided. Isolation regions 64 are formed in 

the semiconductor substrate 60 to isolate the Flash SEPROM 

memory cells. Here, shallow trench isolations (STI) 64 are 

formed in the semiconductor substrate 60. Local oxidation 

of silicon (LOCOS) structures could likewise be used. 

In the preferred embodiment, the semiconductor 

substrate 60 in the device area further comprises an 

' isolated P-well. The isolated P-well, which is doped p-

type, is formed within a deep N-well, which is doped n-

type. This well configuration, which is not shown on the 

cross sectional illustration, provides a p-type substrate 

in the device area that is isolated from other devices in 
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the semiconductor substrate 60. In the preferred 

embodiment, therefore, the isolated P-well of the 

semiconductor substrate 60 has an impurity concentration of 

between about lx10 16 atoms/cm3 and lxl017 atorns/cm3 • 

A sacrificial oxide layer 68 is formed overlying the 

semiconductor substrate 60. The purpose of the sacrif~cial 

oxide layer 68 is to prevent surf ace damage to the 

semiconductor substrate during the ion implantation. The 

sacrificial oxide layer 68 preferably comprises silicon 

dioxide that is· grown by thermal oxidation of the 

semiconductor substrate 60. 

An optional ion implantation 72 is performed to form 

threshold enhancement regions 76 of the same impurity type 

as the impurity type of the semiconductor substrate 60. 

The threshold enhancement regions 76 serve two purposes. 

First, by increasing the impurity concentration of the 

semiconductor substrate 60 near the surface, the base 
. 

threshold voltage of the Flash EEPROM memory device can be 

increased. This base threshold voltage is the turn-on 

voltage of the device when the floating gate is uncha~ged. 

The threshold enhancement implantation allows this 

threshold voltage to be closely controlled. Second, by 
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increasing the impurity concentration, the drain to sou=ce 

punch-through voltage can be increased. As will be 

demonstrated, the novel method of the present invention 

eliminates the need for the threshold implantatio~ :or 

increasing the punch-through voltage. In additio~, if the 

implant~tion processes of the present invention are 

optimally chosen, it is possible to eliminate the threshold 

implantation step entirely. However, if the th=eshold 

enhancement is used, the ion implantation would preferably 

comprise a p-type dopant at a dose of betweert about lxl013 

atoms/cm2 and 2xl013 atoms/cm2 and an energy of between about 

20 Kev and 30 KeV. 

Referring now to Fig. 4, the sacrificial oxide layer 

68 is etched away. A tunneling oxide layer 80 is fo=med 

overlying the semiconductor substrate 60. The tunneling 

oxide layer 80 will form both the gate dielectric for the 

memory cell and will serve as the charge barrier for the 

floating gate. The tunneling oxide fayer 80 preferably 

comprises silicon dioxide that is either thermally grown or 

is deposited by a chemical vapor deposition (CVD) process. 

The tunneling oxide layer 80 is preferably formed to a 

thickness of between about 90 Angstroms and 100 Angstroms. 

12 



A first conductive layer 84 is deposited cverlying t~e 

tunneling oxide layer 80. The first conductive layer 84 

will form the floating gate of the device. The first 

conductive layer 84 preferably comprises polysilicon that 

is insitu doped. The first conductive layer 84 is 

preferably deposited by a low-pressure CVD (LPCVD) process 

to a thickness of between about 1,000 Angstroms and 2,000 

Angstroms. 

An interpoly dielectric layer 88 is deposited 

overlying the first conductive layer 84. The purpose of 

the interpoly dielectric layer 88 is to act as a dielectric 

insulator between the floating gate and the control gate. 

The voltage potential applied to the control gate will be 

coupled onto the floating gate via the in~erpoly dielectric 

layer 88. The interpoly dielectric layer 88 may comprise 

one or a combination of more than one dielectriC' mate~ials. 

In the preferred embodiment, the interpoly dielectric layer-

88 comprises a stack of oxide-nitride-oxide (ONO) which is 

deposited by a CVD processing sequence. The interpoly 

dielectric layer 88 is deposited to a thickness of between 

about 150 Angstroms and 250 Angstroms. 
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A second conductive layer 92 is deposited ove~lying 

the interpoly oxide layer 88. The second conductive laye~ 

92 will "form the control gate for the memory cell. T~e 

second conductive layer 92 preferably comprises polysilicon 

insitu doped. The second conductive layer 92 is ?refe~ably 

. deposited by a low-pressure CVD (LPCVD) process to a 

thickness of between about 1,000 Angstroms and 3,000 

Angstroms. 

Referring now to Fig. 5, .the second conductive ~ayer 

92, the interpoly dielectric layer 88, the first conductive 

layer 84, and the tunneling oxide layer 80 are etched 

through to form the gate stack. A conventional photoresist 

mask may be used to allow selective etching of the gate 

stack. For example, a photoresist layer, that is not shown, 

is applied overlying the second conductive layer The 

photoresist layer is patterned by exposure to a light 

source through a photolithographic mask. The photoresist 

layer is developed to expose the second conductive layer 92 
. 

that is to be etched away. After the etching through step, 

the remaining photoresist layer is stripped away. 

Ref~rring now to Fig. 6, a masking layer 96 is :ormed 

overlying the planned s6urce side of the device. The 
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planned drain side is left exposed. The masking layer 96 

preferably comprises a first photoresist layer 96 that is 

deposited overlying the wafer. The first photoresis~ layer 

96 is patterned. by, for example, exposure to light through 

a photolithographic mask. The photoresist layer 96 is then 

.developed to remove the photoresist from the pla·nned drain 

side of the device.· 

Ions are.implanted 100 to form a deep drain junction 

104. In the preferred embodiment, a double diffused drain 

(DOD) is formed using two implantation steps. A single 

implanted drain could be used instead. In the DOD case, 

the first implantation 100 is used to form the deep drain 

junction 104 of the opposite impurity type as the impu=ity 

type of the semiconductor substrate 60. The ion 

implantation preferably comprises an n-type dopant, such as 

phosphorous, at a dose of between· about 3xl014 atcms/cm2 and 

6xl014 atoms/cm2 and an energy of between about 50 KeV and 

60 KeV. Following the ion implantation 100, an anneal and 

' drive-in thermal cycle may be used to out-diffuse the deep 

drain junction 104 under the gate stack. 

Referring now to Fig. 7, a second ion implan~ation !05 

is performed. Ions are implanted 105 into the 
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semiconductor substrate 60 to form the drain junction 106. 

The same masking layer 96 may be used for both impla~ts 

steps: The drain junction 106 is shallower and mo~a 

heavily-doped than is the deep drain junction 104 ~= the 

DOD.structure. In the preferred embodiment, the second ion 

implantation 105 preferably comprises an n-type dopant, 

such as arsenic, at a dose of between about 2xlC 15 atoms/cm2 

and 6x1015 atoms/cm2 and an energy of between about 50 KeV 

and 60 Kev. 

Referring ·now to Fig.8, an important feature of the 

present invention is illustrated. A second masking layer 

108 is formed Qverlying the drain junction 106 of the 

device while exposing the planned source junction cf the 

device. The second masking layer 108 preferably comprises 

a second photoresist layer 108 that is deposited overlyi~g 

the wafer. The second photoresist layer 108 is p~tterned 

by, for example, exposure to light through a 

photolithographic mask. The photoresist layer 108 is then 
• 

developed to remove the photoresist from the planned source 

side of the device. 

Ions are implanted 112 to form a source junction 115. 

The source junction 116 is of the opposite impurity type as 
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the impurity type of the semiconductor substrate 60. The 

source junction 116 is formed heavily-doped and relati7ely 

shallow. The ion implantation preferably comprises a~ n­

type dopant at a dose of between about 2xl015 atoms/cm2 a~d 

4xl0 15 atoms/cm2 and an energy of between about SC ~ev and 

60 Kev. 

Referring now to Fig. 9, another important feature of 

the present invention is illustrated. An angled, or 

tilted-angle, ion implant 120 is performed. The ion 

implantation lZO forms channel stop junctions 124 in the 

source region of the device. Note that the same masking 

layer 108 used for the source implant 112 can be used t~ 

mask the channel stop junction implant 120. The ion 

implantation 120 preferably comprises a p-type dopant at a 

dose of between about lxl013 atoms/cm2 and 2x10 13 atoms/cm2 

and an energy of between about 40 KeV and 60 KeV. The 

channel stop junction 124 has a junction depth of between 

about 0.25 microns and 0.3 microns. The angled ion 

implantation 120 is performed at a non-perpendicular angle 

with respect to the semiconductor substrate 60 of between 

about 20 degrees and 30 degrees. 
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Referring now to Fig. 10, the channel stc? j • . .mcti~ns 

124 so formed have several features. First, the channel 

stop j.unctions 124 are formed of the same impurity ty9e as 

the impurity type of the semiconductor substrate 50. 

Second, the channel stop junctions 124 are dee?er in the 

semiconductor substrate 60 than the source- junctions 116. 

The channel stop junctions 124 therefore contain the source 

junctions 116. Third, by implanting at an angle, the 

channel stop junctions 124 are well under the gate stack of 

the device. Fourth, because the masking layer 108 covers 

the drain junct'ions 10·6, the channel stop junctions 124 are 

only formed on the source side. 

The presence of the channel stop junction 124 

increases the punch-through voltage of the device. Because 

the channel stop junction 124 is more heavily-doped than 

the semiconductor substrate 60, a larger voltage is 

required to deplete the p-type area between the n-type 

drain and source prior to punch-through current flow. More 

importantly, since the source junction 116 is contained 

within the channel stop junction 124, deep substrate, or 

buried, punch-through is also eliminated for application 

voltage ranges. 
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Referring now to Fig. 11, an additional ad":rantace of 
. J 

the present invention is illustrated. Because the presence 

of the novel source-side channel stop junction ~24, 

improves punch-through performance, a threshold er.hancement 

implant may not be needed. If the channel stop j~nc~ion 

124 is optimized, the base voltage threshold of the device 

can be established and controlled while punch-through is 

eliminated. -This means that the. threshold implant step of 

Fig. 3 may be eliminated. 

As shown fn the preferred .. embodiments, the 9resent 

invention provides a very manufacturable process for 

fabricating a Flash EEPROM memory cell in an integ=ated 

circuit device. The method produces a Flash EEPROM memory 

device with improved punch-t~rough performance by forming a 

source-side channel stop junction. The channel stop 

junction is formed using an angled ion implantation where 

the drain junction is masked. The channel stop junction 

can be optimized to eliminate the threshold implant ste?. 

While the invention has been particularly shown and 

described with reference to the preferred embodireents 

thereof, it will be understood by those skilled_in the a~t 

that various changes in form and details may be made 
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without departing from the spirit and scope of the 

invention. 

What is claimed is: 
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1. A method to form Flash EEPROM memory cells in '.:he 

manufacture of an integrated circuit device compr~sing: 

providing a semiconductor substrate; 

forming a tunneling oxide layer overlying sa~d 

semiconductor. substrate; 

depositing a first conductive layer overlying said 

tunneling o·xide layer; 

depositing an interpoly oxiqe layer is deposited 

overlying the first conductive layer; 

depositing a second conductive layer overlying said 

interpoly oxide layer; 

patterning said second conductive layer, said 

interpoly dielectric layer, said first conductive layer, 

and said tunneling oxide layer to form control gates and 

floating gates for planned Flash EEPROM memory cells; 

implanting ions into said semiconductor substrate to 

form drain junctions wherein a mask protects the planned 

source junctions from said implanting and wherein said 

drain junctions are of the opposite impurity type as the 

impurity type of said semiconductor substrate; 

implanting ions into said semiconductor substrate to 

form source junctions wherein a mask protects said drain 

junctions from said implanting and w?erein said sou=ce 

junctions are of the opposite impurity type as the i~~u;ity 

21 

I 111111111111111111 11111111111 
* C L M S * 



type of said semiconductor substrate; and 

implanting ions into said semiconductor scbstrate to 

form channel stop junc~ions to complete said Flash EEPROM 

memory cells in the manufacture of an integrated circuit 

device wherein said implanting is performed at a~ 

non-perpendicular angle with respect to said semiconductor 

substrate, wherein said channel stop junctions contain said 

source junctions, wherein said channel stop junctions are 

of the same impurity type as the impurity type of said 

semiconductor substrate, and wherein a mask protects said 

drain junctions from said implanting. 

2. The method according to Claim 1 wherein said step of 

implanting ions to form said threshold enhancement regions 

comprises a dose of between about lx1oi3 atoms/cm2 and 2x1013 

atoms/cm2 and energy of between about 20 KeV and 30 KeV. 

3. The method according to Claim 1 wherein said step of 

implanting ions to form said drain junctions comprises 
' 

phosphorous ions at a dose of 3x10 14 atoms/cm2 and 6xl0 14 

atoms/cm2 and energy of between about 50 KeV and 60 KeV and 

arsenic ions at a dose of 2xl015 atoms/cm2 and 6xl0 15 

atoms/cm2 and energy of between about 50 KeV and 60 KeV. 
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4. The method according to Claim 1 wherein said step of 

implanting ions to form said source junctions comprises a 

dose of between about 4xld"15 atoms/cm2 and 6xl0 13 atoms/cm2 

and energy of between about 50 KeV and 60 KeV. 

S'. The method according to Claim 1 wherein said step cf 

implanting ions to form said channel stop junctions 

comprises a dose of .between about lx10 13 atoms/cm2 and 2xl013 

atorns/cm2 and an energy of between about 40 KeV and 60 Kev. 

6. The method according to Claim 1 wherein said 

non-perpendicular angle of implantation comprises a~ angle 

of between about 20 degrees and 30 -degrees with respect to 

said semiconduc~or substrate. 

7. The method according to Claim 1 further comprising 

implanting ions into said semiconductor substrate to form 

deep drain junctions wherein a mask protects the planned -

source junctions from said implanting, wherein said deep 

drain junctions are of t:he opposite impurity type as the 

impurity type of said semiconductor substrate, and wherein 

said deep drain junctions contain said drain . ..... . JUnc:..:?.ons. 

8. The method according to Claim 1 further comprising 
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implanting ions into said semiconductor s~bstrate to form 

threshold enhanc~ment regions of the same impurity type as 

said impurity type of said semiconductor substrate prior to 

said step of forming a tunneling oxide layer overlying said 

semiconductor substrate; 

9. A method to form Flash EEPROM memory cells in the 

manufacture of an integrated circuit device comprising: 

providing a semiconductor substrate; 

implanting ions into said semiconductor sabstrate to 

form a ·threshold enhancement regions of the same i~purity 

type as the impurity type of the semiconductor subst=ate; 

forming a tunneling oxide layer overlying said . 

semiconductor substrate; 

depositing a first conductive layer overlying said 

tunneling oxide layer; 

depositing an interpoly oxide layer is deposited 

overlying the first conductive layer; 

depositing a second conductive layer overlying said 

interpoly oxide layer; 

patterning said second conductive layer, said 

interpoly dielectric layer, said first conductive layer, 

and said tunneling oxide layer to form control gates and 

floating gates for planned Flash EEPROM memory cells; 
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implanting ions into said semiconductor s:.l~st.::ate to 

form deep drain junctions wherein a mask protects the 

planned source junctions-·from said implanting and wherein 

said deep drain junctions are of the opposite inpu::i~y type 

as the impurity type of said semiconductor subst::ate; 

implanting ·ions into said semiconductor subs~=ate to 

form drain junctions wherein a mask protects the planned 

source junctions from said implanting, wherein said d::ain 

junctions are of the opposite impurity type as the impurity 

type of said semiconductor substrate, and wherein said deE;p 

drain junctions contain said drain junctions; 

implanting ions into said semiconductor subst=ate to 

form source junctions wherein a mask protects said drain 

junctions from said implanting and wherein said source 

juncti?ns of the opposite impurity type as the i~purity 

type of said semiconductor substrate; and 

implanting ions into said semiconductor subst=a~e to 

form channel stop junctions to complete said Flash SE?ROM-

memory cells in th~ manufacture of an integrated circuit 

device wherein said implanting is performed at an 

non-perpendicular angle with respect to said semiconductor 

substrate, wherein said channel stop junctions contain said 

source junctions, wherein said channel stop junctions of 

the same impurity type as the impurity type of said 
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semiconductor substrate, and wherein a mask pro~ects said 

drain junctions from said implanting. 

10. The method according to Claim 9 wherein said step of 

implanting ions to form said threshold enha~ce~ent regions 

comprises a dose of between about lxl0 13 atorns/cm2 and 2xl0 13 

atoms/cm2 and energy of between about 20 KeV and 30 KeV. 

11. The method according to Claim 9 wherein said step of 

implanting ions to form said deep drain junctions compriseJS 

phosphorous Ions at a dose of between about 3xl014 atoms/cm2 

and 6xl014 atoms/cm2 and energy of between abo~t 50 KeV and 

60 KeV and arsenic ions at a dose of between about 2xl0 15 

. atoms/cm2 and 6xl0 15 atoms/cm2 and energy of between about 50 

KeV and 60 KeV. 

12. The method according to Claim ~ wherein said step of 

implanting ions to form said drain junctions comprises 

arsenic ions at a dose of between about 2x1015 atoms/cm2 and 

6xl015 atoms/cm2 and energy of between about 50 KeV and 60 · 

KeV. 

13. The method according to Claim 9 wherein said step of 
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implanting ions to form said source junctions comprises a 

dose of 2xl015 atoms/cm2 and 4xl015 atoms/cm2 and energy of 

between about 50 Kev and 60 Kev. 

14. The method according to Claim 9 wherein said step of 

implanting ions to form said channel stop junctions 

comprises a dose of lxl013 atoms/cm2 and 2xl0 13 atoms/cm.2 and. 

an energy of between about 40 Kev and 60 KeV. 

15. The method according to Claim 9 wherein said 

non-perpendicular angle of implantation comp:ises an angle 

of between about 20 degrees and 30 degrees with respect ~o 

said semiconductor substrate. 

16. A method to form Flash EEPROM memory cells in the 

manufacture of an integrated circuit device comprisi~g: 

providing a semiconductor substrate; 

forming a tunneling oxide layer overlying said 

semiconductor substrate; 

depositing a first conductive layer overlying said 

tunneling oxide· layer; 

depositing an interpoly oxide layer is deposited 

overlying the first conductiv~ layer; 

27 

1111\111 llllU Ill\\ 1111111 Ill\ 
* C L M S * 



--------···---·-·-·····------------

·- depositing a second conductive layer overlying said 

interpoly oxide layer; 

patterning said second conductive layer, said 

interpoly dielectric layer, said first conductiv~ laye=, 

and said tunneling oxide layer to form control gates and 

.floating gates for planned Flash EEPROM memory cells; 

implanting ions into said semiconductor subst=ate to 

form drain junctions wherein a mask protects the planned 

source junctions from said implanting and wherein said 

drain junctions are of the opposite impurity type a·s the 

impurity type of said semiconductor substrate; 

implanting ions into said semiconductor substrate to 

form source junctions wherein a mask protects said drain 

junctions from said implanting and wherein said source 

junctions are of the opposite impurity type as the impurity 

type of said semiconductor substrate; and 

implanting ions into said semiconductor substrate to 

form channel stop junctions to complete said Flash EE?ROM-

memory cells in the manufacture of an· integrated circuit 

device wherein said implanting is performed at an 

non-perpendicular angle with respect to said semiconductor 

substrate, wherein said channel stop junctions contain said 
. 

source junctions, wherein said channel stop junctions are 
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of the opposite impurity type as the impurity type of said 

semiconductor substrate, whe~ein a mask protects said drain 

junctions from said implanting, and wherein said channel 

stop junctions eliminate the need to implant threshold 

enhancement regions. 

17. The method according to Claim 16 wherein said step of 

implanting ions to form said drain junctions comprises 

phosphorous ions at a dose of between about 3x10:. 4 atoms/cm2 

and 6x1014 
· atoms/cm2 and ener9y of between about 50 KeV anc;L , 

60 Kev .. and arsenic ions at a dose of between about 2xl0 15 

atoms/cm2 and 6xl015 atoms/cm2 and energy of between about 50 

KeV and 60 Kev. 

18. The method according to Claim 16 wherein ·said step of 

implanting ions to form said channel stop junctions 
.. 

comprises a dose of lxl013 atoms/cm2 and 2xl013 atoms/cm2 and 

an energy of between about 40 Kev and 60 KeV. 

19. The method according to Claim 15 wherein said 

non-perpendicular angle of implantation comprises an angle 

of between about 20 degrees and 30 degrees with respect to 

said semiconductor substrate. 
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. ··-·- ~· ·-·-·-··-·· . -... -------- -·· .. 

20. The method according to Claim 15 further comprising 

implanting ions into said semiconductor substrate to form 

deep drain junction~ wherein a mask protects the plan~ed 

source junctions from said implanting, wherein said deep 

drain junctions are of the opposite impurity type as the 

impurity type of said semiconductor substrate; and wherein 

said deep drain junctions contain said drain junctions. 
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