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MARTIN, Administrative Patent Judge. 
 
 
 

DECISION ON APPEAL 

STATEMENT OF THE CASE 

 This is an appeal under 35 U.S.C. § 134(a) from the Examiner’s 

rejection of claims 1-17, all of the pending claims, under 35 U.S.C. §§ 102 

and 103(a), and under the written description requirement of § 112, first 

paragraph.  We have jurisdiction under 35 U.S.C. § 6(b).   

 We affirm.  
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A.  Appellants’ invention   

 Appellants’ invention is an electrically programmable and releasable 

memory cell having a floating gate with an improved injector tip.  

Specification [0001]. 

 The formation of a tip in a floating gate wherein the tip is used during 

erase operation for poly to poly Fowler-Nordheim tunneling is well known 

in the art, as shown, for example, by Yeh U.S. Patent No. 5,029,130, which 

is incorporated by reference into Appellants’ Specification.  Id. at [0002].  

 Yeh’s Figure 1 is reproduced below. 

 

             
                 

 Figure 1 is a cross-sectional side view of a single transistor non-

volatile electrically alterable memory cell (Yeh, col. 1, ll. 33-34).  This 

figure shows a floating gate 22 overlying part of a drain region 14 in the 

substrate 12 and also overlying part of channel region 18, which is located 



Appeal 2008-4332 
Application 10/452,016 
 
 

 3

between  drain region 14 and a source region 16 in substrate 12 (id., col. 2, l. 

59 to col. 3, l. 1)   

 Yeh’s Figure 3G is reproduced below. 

                                                         
   Figure 3G is a cross-sectional side view of the memory cell of Figure 

1 showing a step in a method of making a floating gate (id., col. 2, ll. 37-40). 

 This figure shows that the floating gate has sharp edges at opposite ends 

thereof.  

 Yeh’s Figure 4-S-1 is reproduced below. 

                              
 Yeh’s Figure 4-S-1 is a cross sectional side view showing the 

completed memory cell (id., col. 13, ll. 21-24).  It is apparent from this 
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figure that the sharp edges of the floating gate are located at the first and 

second edges of the floating gate as measured along its length in the 

direction between the source and drain regions, which we refer to hereinafter 

as “the channel conduction direction.”  As explained below, in Appellants’ 

device the tip of the floating gate is spaced from the first and second edges 

of the floating gate in the channel conduction direction. 

 Figures 2a-2o of Appellants’ application show various stages in the 

development of a prior-art device having a floating gate with an injection tip. 

 Id. at [0008].  As will appear, the tip in this prior art-device is located at an 

edge of the floating gate as measured in the channel conduction direction.    

 Figure 2g is reproduced below. 

                           
 The structure depicted in Figure 2g includes an oxide layer 11 (id. at 

[0016]) on a substrate 10 (see Fig. 2a), a polysilicon layer 12 (id. at [0011]), 

a nitride layer 14 (id.), and oxide spacers 18 (id. at [0013]).   



Appeal 2008-4332 
Application 10/452,016 
 
 

 5

 As best shown in Figure 2d, reproduced below, the surface regions of 

nitride layer 12 adjacent to the vertical walls of nitride layer 14 are sloped 

(id. at [0011]). 

               
As explained below, these sloping surface regions become surfaces of 

injector tips. 

 

 

 

 

 

 

 Figure 2l is reproduced below.                                                                 
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This figure shows the two structures that result from further processing 

steps, including etching away the nitride region 14 and the central regions of 

polysilicon layer 12 and oxide layer 11, and forming a tip 28 at an end of the 

polysilicon layer 12 in each structure (id. at [0019].  

 Figure 2o is reproduced below. 

                                
 This figure shows the two structures after the addition of a control 

gate 32 (id. at [0021]) and other elements.  Ion implantation is used to form 

drain regions (not shown) between the control gates of the two structures (id. 
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at [0023]).  The source regions (not shown) are formed in the substrate 

adjacent to oxide spacers 18 (id. at [0017]). 

 Figure 2p is reproduced below.  

                                
This figure, which depicts a portion of the right-hand structure depicted in 

Figure 2l, shows how the shape of tip varies with different lateral positions 

(32, 34, 36) of an etch line.  As explained in paragraph [0024]: 

Ideally, a “perfect” tip 28 is formed when the anisotropic etch is 
performed along the line 34 as shown in Figure 2P.  However, 
if the anisotropic cutting of the polysilicon 12 occurs along the 
line 32, as can be seen in Figure 2P, no “tip” results.  As a 
result, a memory cell without a tip does not function as well as 
a memory with a tip 28 during the poly to poly tunneling erase 
operation.  Of course if a cut occurred along the line 36, 
although a “tip” is formed, it is not as pronounced as the tip 
formed along line 34. 

The statement that no “tip” results when etching occurs at line 32 reflects the 

fact that the claims require the tip to be “at the intersection of two 

downwardly sloping surfaces having an acute angle therebetween.”  See, 

e.g., claim 1, Claims App., Br. 21 (emphasis added).     
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 In Appellants’ memory, on the other hand, the tip is spaced from an 

edge of the polysilicon layer 12, thereby making the tip shape immune to 

misalignment in the etching process (id. at [0057]).  This feature of 

Appellants’ floating gate structure is depicted in Figure 3u, reproduced 

below. 

                              
However, rather than referring to Figure 3u in its above unamended form, 

we will refer to that figure as proposed to be amended by Appellants1 

because the amended figure, reproduced below, includes additional reference 

numerals (90, 92) that facilitate discussion of the structure of tip 28.2         

                                                 
 1  “Response To Office Action Of April 12, 2006 [sic, 2007],” filed 
April 25, 2007, at 19 (faxing page no.).    
 2  The Examiner has objected to the proposed addition of these 
reference numerals on the ground that they include new matter (Answer 3-
4). 
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The wall that is designated by numeral 90 is formed by an etching process.  

Specifically, the application as filed explains that “[t]he etch may be 

isotropic or anisotropic resulting in either a sloped etch or a vertical etch.”  

Specification at [0043].  Numeral 92 designates a surface area of a groove 

that is described in the application as filed as follows: “The wet etch of the 

polysilicon 12 creates a ‘groove’.  The resultant structure is shown in Figure 

3K.”).   

 Claims 1, 7, and 11 each specify that the tip (28) is “at the intersection 

of two downwardly sloping surfaces [90, 92] having an acute angle 

therebetween.”  This claim language was added by an Amendment filed 

May 19, 2005.3  The Examiner found that this claim language lacks written 

                                                 
 3  “Response To Office Action Of April 5, 2005,” at 2-4. 
 
(Continued on next page.) 
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description support because the tip also has a horizontal top surface joining 

surfaces 90 and 92, with result that surfaces 90 and 92 do not intersect 

(Answer 4-5).  As support, the Examiner provided (at Answer 14) the 

following enlarged, annotated view of tip 28 from Appellants’ Figure 3u 

(omitting etch lines 34 and 36): 

               
         

 

 

B.  The claims 

 The independent claims are claims 1, 7, and 11, of which claim 1 

reads:  
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 1.   An electrically programmable and erasable memory 
cell having: 
 a semiconductor substrate of a first conductivity type; 
 first and second spaced apart regions of a second 
conductivity type in said substrate, with a channel therebetween 
for the conduction of charges; 
 a floating gate insulated and spaced apart from said 
substrate; said floating gate for storing charges and for 
controlling the conduction of charges in said channel, said 
floating gate having a tip for ejecting charges therefrom; said 
tip being at the intersection of two downwardly sloping surfaces 
having an acute angle therebetween; 
 a control gate insulated and spaced apart from said 
substrate and said floating gate; 
 wherein said improvement comprising: 
 said floating gate having a length in a direction between 
said first and second regions, said length having a first end and 
a second end with said first end having a first edge and said 
second end having a second edge with said tip spaced apart 
from said first edge and said second edge. 
 

C.  The references  

 Forbes    US 2005/0281069 A1 Dec. 22, 2005 

 Hopper et al. (Hopper) US 6,528,844 B1  Mar. 4, 2003 

 

D.  The rejections and objections 

 The basis for the rejection of claims 1-17 under § 112, first paragraph 

has already been described, as has the Examiner’s objection to the proposed 
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drawing amendments.  The Examiner has also objected to the 

aforementioned April 25, 2007, Amendment for introducing new matter into 

paragraphs [0043] and [0047] of the Specification (Answer 4).  Because all 

of the objections are directly related to the merits of the § 112 rejection, we 

will address the objections as well as that rejection.  See Manual of Patent 

Examining Procedure § 608.04(c) (8th ed., rev. 7, July 2008) (“[W]here the 

alleged new matter is introduced into or affects the claims, thus necessitating 

their rejection on this ground, the question becomes an appealable one, and 

should not be considered on petition even though that new matter has been 

introduced into the specification also.”).  

 Claims 1-4, 7, 8, and 10 stand rejected under 35 U.S.C. § 102(e) for 

anticipation by Hopper (Answer 5). 

 Claims 5, 6, and 9 stand rejected under § 103(a) for obviousness over 

Hopper (id. at 8). 

 Claims 11-17 stand rejected under § 103(a) for obviousness over 

Hopper in view of Forbes (id. at 9).  

 

THE ISSUES 

 Generally speaking, the issue is whether Appellants have shown 

reversible error by the Examiner in maintaining the rejections.  See In re 

Kahn, 441 F.3d 977, 985-86 (Fed. Cir. 2006) (“On appeal to the Board, an 

applicant can overcome a rejection by showing insufficient evidence of 

prima facie obviousness or by rebutting the prima facie case with evidence 
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of secondary indicia of nonobviousness.”) (quoting In re Rouffet, 149 F.3d 

1350, 1355 (Fed. Cir. 1998)).  

 Regarding the new matter objection to the drawings, the specific issue 

is whether adding numerals to a drawing introduces new matter.    

 Regarding the new matter objection to paragraph [0043] of the 

Specification, the issue is whether a “vertical” wall is a “sloped” wall.  

 The new matter objection to paragraph [0047] involves the same issue 

as the § 112 new matter rejection, which is whether tip 28 in Appellant’s 

Figure 3u is “at the intersection” of surfaces 90 and 92.  

  Regarding the § 102(e) rejection of claims 1-4, 7, 8, and 10, the issue 

is whether tip 230 in Hopper’s Figure 2C is in the claimed location on the 

floating gate.  

 The § 103(a) rejection of claims 5, 6, and 9 based on Hopper alone is 

not separately argued.   

 Regarding the § 103(a) rejection of claims 11-17 based on Hopper in 

view of Forbes, the dispositive issue is whether Hopper’s tip 230 is in the 

claimed location on the floating gate.  

 

 

 

THE NEW MATTER OBJECTION TO THE DRAWING  

A.  Principles of law  
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 As noted by the Examiner (Answer 4), 35 U.S.C. § 132(a) provides: 

“No amendment shall introduce new matter into the disclosure.”    

 As stated in Lockwood v. American Airlines, Inc., 107 F.3d 1565, 

1572 (Fed. Cir. 1997):   

One shows that one is “in possession” of the invention by 
describing the invention, with all its claimed limitations, not 
that which makes it obvious. . . .  One does that by such 
descriptive means as words, structures, figures, diagrams, 
formulas, etc., that fully set forth the claimed invention.  

“[U]nder proper circumstances, drawings alone may provide a ‘written 

description’ of an invention as required by § 112.”  Cooper Cameron Corp. 

v. Kvaerner Oilfield Prods., Inc., 291 F.3d 1317, 1322 (Fed. Cir. 2002) 

(quoting Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, 1565 (Fed. Cir. 1991)). 

 

B.  Analysis   

 The Examiner considers the proposed addition of numerals 90 and 92 

to the drawings to be new matter because the associated descriptive material 

added by amendment to the Specification includes new matter.  See Answer 

12 (“[T]he drawings are objected to because numerals 90 and 92, which are 

the ‘sloping surfaces’, introduce new matter into the specification.”).  We 

agree with Appellants that adding reference numerals 90 and 92 to designate 

features that are already present in the drawings will not introduce new 

matter into the drawings.  Reply Br. 2.   

 

C.  Conclusion 
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 Appellants have demonstrated that amending the drawings to include 

numerals 90 and 92 will not introduce new matter into the drawings.  

 

THE NEW MATTER OBJECTION TO PARAGRAPH [0043] 

A.  Analysis     

 The material added to paragraph [0043] that the Examiner found to be 

new matter (Answer 4) is underlined below: 

[0043]      Using the oxide spacer 42 as a mask, the polysilicon 
12 is partially anisotropically etched.  The etch may be isotropic 
or anisotropic resulting in either a sloped etch or a vertical etch, 
resulting in a first downward sloping surface 90.  The resultant 
structure is shown in Figure 3G. 

Appellants responded to the objection by arguing that “[i]t is common sense 

and general knowledge that ‘vertical’ means the existence of a downward 

sloping surface.”  Br. 10.  The Examiner countered:  

The term “vertical” does not mean “the existence of a 
downward sloping surface”.  The term “slope” means “taking 
oblique course”, and “oblique” means “neither perpendicular 
nor parallel”.  Therefore, the term “slope” means “taking a 
course which is neither perpendicular nor parallel”.  This is in 
contradiction to appellant's argument that the term “slope” 
means “vertical” (“perpendicular”).   

Answer 12.  Although the Examiner did not cite a dictionary or other 

authority for the above definition of “slope,” we find that it is consistent 

with paragraph [0043] of the Specification, quoted above, which 

distinguishes between “vertical” and “sloped” by calling for “either a sloped 

etch or a vertical etch.”  The Examiner’s definition of “slope” is also 
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supported by the definition of “slope” in Webster’s II New College 

Dictionary (“Webster’s”) 1039 (2001) to mean “vi. 1. To incline upward or 

downward.  2. To ascend or descend on a slanting course” when considered 

with the definition of “incline” to mean “vi. 1. To deviate from a horizontal 

or vertical : SLANT.”   Webster’s 560.4 

 It is therefore apparent that the Examiner’s reason for objecting to the 

underlined language is that it contradicts the definition of “sloped,” which 

excludes a vertical surface, by characterizing vertical surface 90 as a type of 

“sloped” surface.5  Appellants have not responded to the Examiner’s 

reasoning, instead arguing:  

Paragraph [0043] merely stated that as result of the etch process 
“a sloped etch or a vertical etch” results, which applicants have 
termed “first downward sloping surface 90.”  The “first  
 
downward sloping surface 90” refers to either the sloped etch or 
the vertical etch.  Thus, there is no contradiction. 

Reply Br. 3.   

 

B.  Conclusion 

                                                 
 4  Copies of the cited Webster’s pages are enclosed.   
 5  The Examiner’s statement that “[t]he original specification also 
supports a vertical etch, but not ‘a first downward sloping surface’, as 
discussed above” (Answer 13) is not understood, because paragraph [0043] 
explains that the etch can be sloped or vertical.  
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 Appellants have not shown that the Examiner erred in objecting to the 

amendment of paragraph [0043] for introducing new matter.    

 

THE NEW MATTER OBJECTION TO PARAGRAPH [0047] 

A.  Analysis 

 Paragraph [0047] was amended by adding the language that we have  

either underlined or italicized below.  The Examiner has objected to only the 

underlined language: 

 [0047]      The structure shown in Figure 3J is then subject to a 
wet etch of polysilicon 12.  This results in the etching of only 
the polysilicon 12 that is between the silicon nitride 44 and the 
silicon nitride 14, since the rest of the polysilicon 12 is covered. 
The wet etch of the polysilicon 12 creates a "groove", resulting 
in a second downward sloping surface 92 shown in greater 
detail in Figure 3U.  Thus, a tip 28 having an acute angle is 
formed between the first downward sloping surface 90 and the 
second downward sloping surface 92.  The resultant structure is 
shown in Figure 3K. 

April 25, 2007, Amendment at 2 (some underlining replaced with italics).6  

The underlined language is similar to the claim language the Examiner 

found to be new matter, i.e., “said tip being at the intersection of two 

                                                 
 6  Not only did the Examiner fail to object to the addition of the 
italicized material characterizing the groove as “downward sloping surface 
92 shown in greater detail in Figure 3U,” the Examiner found that the 
“original specification supports a second downward sloping surface” 
(Answer 13) and thus presumably agrees with Appellants that surface 92 of 
the groove constitutes a “downward sloping surface.” 
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downwardly sloping surfaces having an acute angle therebetween.”  See, 

e.g., claim 1, Claims App., Br. 21.  Because neither the Examiner nor 

Appellants argue any distinction between the disputed language of paragraph 

[0047] and the disputed claim language, we will treat the objection to the 

former as standing or falling with our disposition of the § 112 rejection, 

addressed below.  

 

B.  Conclusion 

 The objection to paragraph [0047] stands or falls with the § 112 

rejection.    

 

THE § 112, FIRST PARAGRAPH REJECTION 

A.  Analysis 

 In the Answer, the Examiner explained:  

 The examiner agrees with appellant that figure 3u clearly 
shows that tip 28 is bounded on one side by the vertical surface 
and the other side by a groove, which has a downwardly sloping 
curved surface.  However, tip 28 is not at the intersection [or 
junction] of this vertical surface and the downwardly sloping 
curve surface, because the vertical surface and the downwardly 
sloping curved surface of the groove are separated by a 
horizontal surface as is clearly depicted in figure 3u (see 
enlarged figure 3u above). 
 Two lines or surfaces intersect when they meet and cross 
at a point, or when they share a common area.  In this case, the 
two surfaces are clearly distanced from each other and 
separated by a horizontal surface.  The two surfaces do not 
meet. 
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Answer 15 (alteration in original). 

Appellants argue that the Examiner’s finding that surfaces 90 and 92 

are connected by a horizontal surface is erroneous for two reasons, both of 

which we find unpersuasive.  First, Appellants argue that “[t]he greatly 

enlarged Figure 3U is nearly ten times (10X) greater than the originally filed 

drawing of Figure 3U, greatly distorting the disclosure.  The figure shown 

by the examiner in the Examiner's Answer is NOT what is in the original 

disclosure.”  Reply Br. 4.  This argument is unpersuasive because the 

horizontal surface mentioned by the Examiner is clearly visible in the 

unenlarged version of Figure 3u.   

Second, Appellants argue that the Specification “specifically calls out 

for a tip 28 being at a junction of the two sloping surfaces” (id.), quoting 

paragraph [0057] as follows: 

[0057] The advantage of the method of the present invention 
can be seen with reference to Fig. 3u which is an enlarged 
cross-sectional view of a portion of the structure shown in 
Figure 3s, prior to the structure being subject to a polysilicon 
anisotropic etch.  Line 34 is the cut if there were perfect 
alignment in the anisotropic etching process.  As can be seen, if 
the anisotropic etch were made along line 34, the tip 28 remains 
unchanged. Further, even if there is mis-alignment in the 
anisotropic etch, such as to line 36, the tip 28 still remains.  
Therefore, because the tip is not formed at one of the “ends” of 
the polysilicon 12, the tip is immune to mis-aligment in the 
etching process.  Thus, with the method of the present 
invention, a non-volatile memory cell will have an injector 
“tip” even if there is process mis-alignment. 
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Reply Br. 4.  Appellants’ reliance on this paragraph is misplaced because it 

does not explain which surfaces define the tip and thus is consistent with the 

depiction of tip 28 in Figure 3u as having a horizontal top surface. 

  

B.  Conclusion 

 Appellants have not shown that the Examiner erred in (1) finding that 

the application as filed fails to describe tip 28 as being at the intersection of 

surfaces 90 and 92 and (2) accordingly rejecting claims 1-17 under § 112, 

first paragraph and objecting to the corresponding amendatory language in 

paragraph [0047] as containing new matter.   

 

THE § 102(e) REJECTION – IS HOPPER’S  
TIP 320 IN THE CLAIMED LOCATION?  

A.  Principles of law 

 “To anticipate a claim, a prior art reference must disclose every 

limitation of the claimed invention, either explicitly or inherently.”  In re 

Schreiber, 128 F.3d 1473, 1477 (Fed. Cir. 1997).   

 Appellants’ sole argument against the § 102(e) rejection of 

independent claims 1 and 7 and their dependent claims 2-4, 8, and 9 for 

anticipation by Hopper is that Hopper’s central tip 230, on which the 

Examiner reads the recited “tip,” is not in the claimed location on the 

floating gate.  Claim 1, as noted above, specifies that “said floating gate 

ha[s] a length in a direction between said first and second regions, said 

length having a first end and a second end with said first end having a first 
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edge and said second end having a second edge with said tip spaced apart 

from said first edge and said second edge.”  

 

B.  Hopper’s disclosure   

 Hopper discloses a split-gate flash memory cell with a tip in the 

middle of the floating gate (Hopper, title). 

 Hopper’s Figures 2A-2C are reproduced below. 
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 Figures 2A-2C illustrate the structure of a memory cell 200 in 

accordance with Hopper’s invention, with Figure 2A being a plan view,  

Figure 2B being a cross-sectional view taken along line 2B--2B of Figure 



Appeal 2008-4332 
Application 10/452,016 
 
 

 23

2A, and Figure 2C being a cross-sectional view taken along line 2C--2C of 

Figure 2A. 

 As shown best in Figure 2C, floating gate 222 includes a central tip 

230 and two outer tips 232 (id., col. 4, ll. 38-39) at opposite edges of the 

floating gate, which as shown in Figure 2A is rectangular in shape.  Figure 

2B, which is orthogonal to Figure 2C, shows two additional outer tips 232 at 

the other two edges of the floating gate.  Thus, there are outer tips 232 at all 

four edges of the floating gate.   

 As pointed out by Appellants (Br. 14-15), it is apparent from 

Hopper’s Figures 2A-2C that central tip 230 is not spaced from the edges of 

the floating gate in the channel conduction direction, as is the case in 

Appellants’ disclosed memory device.  Instead, Hopper’s tip 230 is spaced 

from the edges of the floating gate in a direction that is perpendicular to the 

channel conduction direction.   

 The Examiner’s position is that the claim language does not require 

that the recited “direction” for determining the position of the tip be the 

channel conduction direction and thus is broad enough to permit the recited 

“direction” to be perpendicular to the channel conduction direction.  See 

Answer 17 (“The broad recitation of the claims does not require for the 

direction to be the direction extending from the first region to the second 

region (that is, the direction of the channel region.”).  The Examiner 

accordingly reads the recited tip and first and second edges on Hopper in the 
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manner shown in the following annotated copy of Hopper’s Figure 2A at 

page 17 of the Answer:  

             
This position, as explained by the Examiner, also requires reading the recited 

“first region” and “second region” on the two shallow trench isolation (STI) 

regions and reading the recited “channel” on the channel region that is 

located between the STI regions (albeit for conducting between the source 

and drain regions).  Answer 16.  Appellants argue that the Examiner’s 

position is incorrect because the claims require that the recited “direction” be 

the channel conduction direction.  Br. 15.     

 We agree with the Examiner’s position only insofar as claim 1 is 

concerned.  Although that claim’s recitation of “first and second spaced 

apart regions of a second conductivity type in said substrate, with a channel 

therebetween for the conduction of charges” requires the presence of a 

channel between the first and second regions, it does not further require that 

the channel be for (i.e., capable of) conducting charges between those 

regions.  However, this additional requirement is placed on the channel by 
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claim 7, which recites “a channel between said first region and said second 

region for the conduction of charges therebetween.”7  Thus, the “direction” 

recited in claim 7 is the channel conduction direction, which runs vertically 

in Hopper’s Figure 2A and runs left-to-right (or vice-versa) in Figure 2B.  

As shown in Figure 2A, when measured in the channel conduction direction, 

tip 230 extends from the recited first edge to the recited second edge of the 

floating gate rather than being spaced from either of those edges.   

B.  Conclusion 

 Appellants have not shown that the Examiner erred in finding that 

Hopper’s tip 230 is in the location required by claim 1.  Appellants have, 

however, shown that the Examiner erred in finding that Hopper’s tip 230 is 

in the location required by claim 7.   

 Consequently, Appellants have not shown that the Examiner erred in 

rejecting claim 1 and its unargued dependent claims 2-4 for anticipation by 

Hopper, but Appellants have shown that the Examiner erred in rejecting 

independent claim 7 and its dependent claims 8 and 10 on that ground.   

 

THE § 103(a) REJECTION OF CLAIMS 5, 6, AND 9 

A.  Analysis  

                                                 
 7  Claim 11, discussed below, similarly recites “a channel between 
said first region and said second region for conducting charges 
therebetween.”   
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 Claims 5 and 6, which depend indirectly on claim 1, and claim 9, 

which depends indirectly on independent claim 7, stand rejected for 

obviousness over Hopper alone.  Appellants do not separately argue the 

merits of claims 5, 6, and 9, instead arguing that their rejection is improper 

for being based on the Examiner’s erroneous finding that Hopper’s tip 230  

satisfies the location requirements of claims 1 and 7 (Br. 16-18), an 

argument that we found persuasive with respect to only claim 7, on which 

claim 9 ultimately depends.   

 

B.  Conclusion 

 Appellants have shown that the Examiner erred in rejecting claim 9 

for obviousness over Hopper but have not shown that the Examiner erred in 

rejecting claims 5 and 6 on that ground.    

 

THE § 103(a) REJECTION OF CLAIMS 11-17 –  
IS HOPPER’S TIP IN THE CLAIMED LOCATION? 

 Independent claim 11 and its dependent claims 12-17 stand rejected 

for obviousness over Hopper in view of Forbes. 

 Claim 11 recites an array of memory devices each having many of the 

features required of a single memory device by claim 1 and also recites 

common connections of some elements of the devices in the array:   

 11.  A semiconductor non-volatile memory device 
comprising: 
 a semiconductor substrate of a first conductivity type; 
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 an array of non-volatile memory cells arranged in a 
plurality of rows and columns on said substrate, wherein each 
memory cell comprises: 
  a first region of a second conductivity type in said 
substrate; 
  a second region of a second conductivity type in 
said substrate, spaced apart from said first region; 
  a channel between said first region and said second 
region for conducting charges therebetween; 
  a floating gate insulated and spaced apart from said 
substrate for controlling the conduction of charges in said 
channel, said floating gate having a length between said first 
and second regions with a first end closest to said first region 
and a second end closest to said second region with a tip located 
between said first end and said second end, said tip being at the 
intersection of two downwardly sloping surfaces having an 
acute angle therebetween; 
  a control gate insulated and spaced apart from said 
substrate and said floating gate, and positioned to receive 
charges ejected through said tip from said floating gate; 
 wherein cells in the same column have said first region 
connected in common; 
 wherein cells in the same row have said control gate 
connected in common; and 
 wherein cells in the same row have said second region 
connected in common. 

Claims App., Br. 23-24 (indentation modified).  

 The Examiner found that Hopper discloses all of the claim limitations 

except for the common connections.  See Answer 9 (“Regarding claims 11-

13, Hopper et al. teach in figure 2 and related text substantially the entire 
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claimed structure, as applied to claims 1 and 5 above, including an array of 

non-volatile memory cells arranged in a plurality of rows and columns on a 

substrate (column 2, lines 45-46).  Hopper et al. do not teach that cells in the 

same column have said first region connected in common by the conductive 

layer, cells in the same row have said control gate connected in common by 

the metal word line, and cells in the same row have said second region 

connected in common.”).  

 Appellants argue that the rejection is improper because, inter alia, 

Hopper fails to satisfy the limitations of claim 1 for the reasons enumerated 

in discussion the rejection of that claim (Br. 18).  One of those reasons is  

Appellants’ argument that “direction” in the independent claims means the 

channel conduction direction, an argument we found persuasive with respect 

to claim 7 but not with respect to claim 1.   

 For the following reasons, we also find that argument persuasive with 

respect to claim 11.  As noted above, claim 11, like claim 7, requires that the 

recited “direction” be the channel direction, which is the direction that runs 

vertically in Figure 2A and runs left-to-right (or vice-versa) in Hopper’s 

Figure 2B.  Also, although claim 11 specifies that the tip is “located between 

said first end and said second end” rather than reciting that the tip is “spaced 

apart from said first edge and said second edge,” as recited in claims 1 and 7, 

Appellants and the Examiner appear to agree that these are equivalent 

limitations.  Specifically, in describing the subject matter of claim 11 at page 

6 of the Brief, Appellants characterize that claim as requiring that tip be 
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“spaced apart from the first edge and the second edge.”  The Examiner has 

not expressed any disagreement with this characterization of the language of 

claim 11.  In fact, the Examiner has characterized claim 11 as requiring that 

the tip be “spaced apart from” the first and second edges.  See November 28, 

2006, Office Action at 10 (“Claims 1, 7 and 11 never disclose[] the tip has to 

be between the ends in the channel direction.  Claims 1, 7 and 11 only 

disclose the tip spaced apart from the first edge and the second edge, with a 

direction from the first edge to the second edge is perpendicular to a 

direction from the first region to said second region.”).  

 As explained above in the discussion of claim 7, Figure 2A shows that 

when the position of tip 230 is measured in the channel conduction direction, 

it extends from the recited first edge to the recited second edge of the 

floating gate rather than being spaced from either of those edges.  

Consequently, we are reversing the rejection of claim 11 and its dependent 

claims 12-17.   

 It is therefore unnecessary to address Appellants’ alternative argument 

that it would not have been obvious to modify Hopper in manner proposed 

by the Examiner, thereby satisfying the “connected in common” limitations 

(Br. 18-19).  

 

B. Conclusion  

 Appellants have shown that the Examiner erred in finding that 

Hopper’s tip 230 is in the position recited in claim 11 and thus that the 
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Examiner erred in rejecting claims 11-17 for obviousness over Hopper in 

view of Forbes.  

 

DECISION 
 The 35 U.S.C. § 112, first paragraph rejection of claims 1-17 for lack 

of written description support is affirmed, as is the new matter objection to 

the disputed amendatory language in paragraph [0047] of the Specification.  

The objections to the amendatory language in paragraph [0043] and to the 

proposed amendments to the drawing are reversed. 

 The § 102(e) rejection of claims 1-4, 7, 8, and 10 based on Hopper is 

affirmed with respect to claims 1-4 and reversed with respect to claims 7, 8, 

and 10.  

 The § 103(a) rejection of claims 5, 6, and 9 based on Hopper alone is 

affirmed with respect to claims 5 and 6 and reversed with respect to claim 9. 

 The § 103(a) rejection of claims 11-17 based on Hopper in view of 

Forbes is reversed. 

 For the foregoing reasons, the Examiner’s decision that claims 1-17 

are unpatentable is affirmed.  

 No time period for taking any subsequent action in connection with 

this appeal may be extended under 37 C.F.R. § 1.136(a).  See 37 C.F.R. 

§§ 41.50(f) and 41.52(b). 

  

AFFIRMED 
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