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‘060 Patent

a2y United States Patent (10) Patent No.: US 8,787,060 B2

Lee 45) Date of Patent: Jul. 22, 2014
2(30\- 210 |
(54) METHOD AND APPARATUS FOR i |
OPTIMIZING DRIVER LOAD IN A MEMORY |
PACKAGE . = .,‘jm i
|
(75) Inventor: Hyun Lee, Ladera Ranch, CA (US) s e S i
(73) Assignee: Netlist, Inc., Trvine, CA (US) S QS%C\-" i
,/f e i
(22) Filed: Nov. 3, 2011 o, . |
(65) Prior Publication Data ; — |
US 2012/0106228 Al May 3, 2012 =/l i
Related U.S. Application Data L = | |
(60) Provisional application No. 61/409,893, filed on Now. mm% i S _,:‘;Difﬂc / i
3,2010. 2 e i
230 — [Ik 250 !

No support in Provisional for ‘060 claims .
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '060: EX1001; Paper 1 (Pet) at 3-5; EX1003 at T147-59 5
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‘160 Patent (continuation of ‘060 Patent)

a2 United States Patent 10) Patent No.: US 9,318,160 B2

Lee (45) Date of Patent: *Apr. 19, 2016
20{‘“ | 210 \
(54) MEMORY PACKAGE WITH OPTIMIZED AN i
DRIVER LOAD AND METHOD OF [
OPERATION . I
J !
- |
. . . . |
(71) Applicant: Netlist, Inc.. Irvine, CA (US) Y — — |

210d —
(72) Inventor: Hyun Lee, Ladera Ranch, CA (US) e i
Nee I
(73) Assignee: Netlist, Inc., Irvine, CA (US) |
7 :
(22) Filed: Jul. 21, 2014 e / :
TT T = T '
|
(65) Prior Publication Data - |
[l |
US 2015/0070959 Al Mar. 12, 2015 200 7 |
|
|
Related U.S. Application Data 22 I
\\‘ |
(63) Continuation of application No. 13/288,850, filed on . S I
Nov. 3, 2011, now Pat. No. 8,787,060. @ S e | e i
(60) Provisional application No. 61/409,893, filed on/NGW Zgﬁ-gfp Pl |
3, 2010. — 25 |
204
No support in Provisional for 160 claims FIG. 2
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 160: EX1001; Paper 1 (Pet.) at 3-5; EX1003 at 1 47-59 6
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'060/°160 Patent: Optimizing Load on “Die Interconnects”

In some cases, the load contribution of each segment of the
N a0 3 die interconnect 320 may be measured as a fraction of the load
| o~ / . / | contribution from an array die 310. For example, the load of
i ! one segment of the die interconnect 320a may be equivalent
D sion to one quarter of the load of an array die 310. Thus, for
/ - 2 / example, the load of the conduit 3324 may be 2.50 assuming
I — | a load contribution of L per array die 310 (two in this case) in
| oo | electrical communication with the die interconnect 320« and
/ -0 / | a load contribution of 0.25L per segment (two in this case) of
' -y 320e —| | the die interconnect 320a. As a second example, the load of
/ - L1l / ! the conduit 332/ may be 3L assuming the same load values as
! the previous example and a load contribution from one array
| 300 ELR R ! die 310% and eight die interconnect 320/ segments. Table 1
o 1] 1 ; o s :
| - " 2/ 3 specifies the capacitive load values for each conduit 332
soa—" f““‘f i i 1L load / die || 0.25L load / segment of die interconnect
) a0~ | [ 1 ‘ v Number of Die
P L1 | Number of  Interconnect  Capacitive  Deviation from
i ; Conduit Array Dies Segments Load Maximum Load
| ] |
3;‘;‘;;//'1 | l i i i | H332a 2 2 2.5 L] 0.5
| 3320 332 332 302 332b 2 4 3L 0
00 MEEI\ e [V 2 332 1 5 225 L 0.75
Y 4 o | 332d 1 6 25 L 0.5
L 7 ; 332¢ 1 7 275 L 0.25
E 50 4;3 33::-11 3“34: 4& 33{411 %E\adf i 4:'_121_ l x % [_I 0
FIG. 3 | N ;
'060: EX1001 at Fig. 3, 12:51-:66 & Table 1; Paper 1 (Pet.) at 11-14; EX1003 at 11 61-65
BAKER BOTTS DEMONSTRATIVE EXHIBIT — NOT EVIDENCE '160: EX1001 at Fig. 3, 12:46-:61 & Table 1; Paper 1 (Pet.) at 11-16; EX1003 at T1 61-95
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'060/°160 Claims: Groups of Stacked “Array Dies”

‘060 Patent, Claim 1:

1. A memory package, comprising: _ — ' _ i o
aplurality of input/output terminals via which the memory ~ Array Dies 210c and 210d . & ____ Die interconnect 220b
package communicates data and control/address signals ~ (°range) = | (teal)
with one or more external devices; ] 3
a plurality of stacked array dies including a first group of 0ol / 1
array dies and a second group of at least one array die, VA | + a2t T i .
cach array die having data ports; e i | ,,L/ ([)nlgehT;;C:nr; nect 220a
rray Dies 210a an Sy .
(yellow) /1 /o
/ il 252a / :
‘160 Patent, Claim 1: 3
1. A memory package, comprising: I Er'VZrStZ-M
data terminals and control terminals; (for data)
stacked array dies including a first group of array dies and T
a second group of at least one array die; ) - . {B‘S with the
array dies 210 and 310, the array dies 824 may include any
type of Random Access Memory (RAM) die. For example,
the array dies 824 may include DDR DRAM, SDRAM, ﬂash
memory, or SRAM, to name a few.
‘060: EX1001 at 21:67-22:4
160: EX1001 at 21:52-:56
'060: Paper 1 (Pet.) at 11-14; EX1003 at 11 61-65
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 11-16; EX1003 at 11 61-65 8
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'060/°160 Claims: Separate “Die Interconnects” for Each Group

‘060 Patent, Claim 1:

at least a first die interconnect and a second die intercon-
nect, the first die interconnect in electrical communica-
tion with the first group of array dies and not in electrical
communication with the second group of at least one
array die, the second die interconnect in electrical com-
munication with the second group of at least one array
die and not in electrical communication with the first
group of array dies; and

‘160 Patent, Claim 1:

first die interconnects and second die interconnects, the
first die interconnects in electrical communication with
the first group of array dies and not in electrical commu-
nication with the second group of at least one array die,
the second die interconnects in electrical communica-
tion with the second group of at least one array die and
not in electrical communication with the first group of
array dies; and

BAKER BOTTS

Array Dies 210c and 210d
(orange)

Array Dies 210a and 210b
(yellow)

- 252

Die interconnect 220b

a

! (teal)

Die Interconnect 220a
— (light green)

-~

e

Drivers 234
(for data)

interconnects include, but are not limited to. through-silicon
vias (TSV), conducting rods, wire bonds, and pins.

Examples of \die

'060: EX1001 at 5:51-:53
160: EX1001 at 5:43-:56

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 1 (Pet.) at 11-14; EX1003 at 11 61-65
'160: Paper 1 (Pet.) at 11-16; EX1003 at 11 61-65
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‘060/°160 Claims: “Control Die” with “Data Conduits” to “D

‘060 Patent, Claim 1:

a [contrel die comprising at least a first data conduit
between the first die interconnect and a first terminal of
the plurality of input/output terminals, and at least a
second data conduit between the second die interconnect
and the first terminal, the first terminal being a data
terminal, the control die further comprising a control
circuil o control respeetive states of the first data con-
duit and the second data conduit in response to control
signals received via one or more second terminals of the
plurality of terminals.

‘160 Patent, Claim 1:

a [control die comprising first data conduits between the
first die interconnects and the data terminals, and second
data conduits between the second die interconnects and
the data terminals, the first data conduit including first

BAKER BOTTS

e Interconnects”

‘ . Die interconnect 220b
! (teal)

Array Dies 210c and 210d
(orange)

Die Interconnect 220a
(light green)

Array Dies 210a and 210b
(yellow)

Drivers 234
(for data)

The control die 230 may include s numbenef data conduits
232, which includes data conduits 232a and 2326. Each of
these data conduits 232 may bhe configured to transmit a data
signal to a single die interconnect 220. .

‘060: EX1001 at 6:48-:51
"160: EX1001 at 6:51-:54

'060: Paper 1 (Pet.) at 11-14; EX1003 at 11 61-65
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 11-16; EX1003 at 1161-65 10
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'060/°160 Claims:

‘060 Patent, Claim 15: Y

“Data Conduits” include Respective Drivers

15. The memory package of claim 11, wherein: the first
data conduit comprises at least a first driver having a first

Die interconnect 220b

driver size, and the second data conduit comprises at least a Array Dies 210c and 210d

y N

second driver having a second driver size, and wherein the (orange)
first driver size and the second driver size are both less than a

driver size sufficient to drive a signal along a die interconnect ) A
in electrical communication with each of'the plurality of array g/
dies without significant signal degradation. Ve

! (teal)

Array Dies 210a and 210b

‘160 Patent, Claim 1:

o
(yellow) /4
/ a 252a

the data terminals, the first data conduit including [irst
drivers each having a first driver size and configured to

drive a data signal from a corresponding data terminal to
the first group of array dies, the second data conduit
including second drivers each having a second driver
size and configured to drive a data signal from a corre-

FIG. 2

Drivers 234
(for data)

sponding data terminal to the second group of at least
one array die. the second driver size being different from

the first driver size. included in the driver.

The size of the driver pady be adjusted by the
selection of the transistor size and/or number of transistors

‘060: EX1001 at 17:43-:45
160: EX1001 at 17:32-:35

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 1 (Pet.) at 11-14; EX1003 11 61-65

"160: Paper 1 (Pet.) at 11-16; EX1003 11 61-65
11
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'060/°160 Patent: Optimizing Load on “Die Interconnects”

In some cases, the load contribution of each segment of the
N a0 3 die interconnect 320 may be measured as a fraction of the load
| o~ / . / | contribution from an array die 310. For example, the load of
i ! one segment of the die interconnect 320a may be equivalent
D sion to one quarter of the load of an array die 310. Thus, for
/ - 2 / example, the load of the conduit 3324 may be 2.50 assuming
I — | a load contribution of L per array die 310 (two in this case) in
| oo | electrical communication with the die interconnect 320« and
/ -0 / | a load contribution of 0.25L per segment (two in this case) of
' -y 320e —| | the die interconnect 320a. As a second example, the load of
/ - L1l / ! the conduit 332/ may be 3L assuming the same load values as
! the previous example and a load contribution from one array
| 300 ELR R ! die 310% and eight die interconnect 320/ segments. Table 1
o 1] 1 ; o s :
| - " 2/ 3 specifies the capacitive load values for each conduit 332
soa—" f““‘f i i 1L load / die || 0.25L load / segment of die interconnect
) a0~ | [ 1 ‘ v Number of Die
P L1 | Number of  Interconnect  Capacitive  Deviation from
i ; Conduit Array Dies Segments Load Maximum Load
| ] |
3;‘;‘;;//'1 | l i i i | H332a 2 2 2.5 L] 0.5
| 3320 332 332 302 332b 2 4 3L 0
00 MEEI\ e [V 2 332 1 5 225 L 0.75
Y 4 o | 332d 1 6 25 L 0.5
L 7 ; 332¢ 1 7 275 L 0.25
E 50 4;3 33::-11 3“34: 4& 33{411 %E\adf i 4:'_121_ l x % [_I 0
FIG. 3 | N ;
'060: EX1001 at Fig. 3, 12:51-:66 & Table 1; Paper 1 (Pet.) at 11-14; EX1003 at 11 61-65
BAKER BOTTS DEMONSTRATIVE EXHIBIT — NOT EVIDENCE '160: EX1001 at Fig. 3, 12:46-:61 & Table 1; Paper 1 (Pet.) at 11-16; EX1003 at T1 611-535
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INSTITUTED GROUNDS &
PRIOR ART
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Instituted Grounds

‘060 Grounds & Claims ‘160 Grounds & Claims Prior Art
Ground 1: Kim + Rajan
Claims 1-6, 8-14, 16-19, 29-34
Ground 2: Kim + Rajan + Riho
Claims 1-14, 16-19, 29-34
Ground 3: Ground 1: Kim + Rajan + Wyman
Claims 1-6, 8-34 Claims 1-20
Ground 4: Riho + Rajan
Claims 1-14, 16-19, 29-34
Ground 5: Ground 2: Riho + Rajan + Riho2
Claims 1-34 Claims 1-20

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 1 (Pet.) at 3; Paper 13 (ID) at 5, 28
'160: Paper 1 (Pet.) at 3; Paper 13 (ID) at 5, 28

14
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Prior Art: Kim [EX1014]

FIG.5
k-3
c2
of
[0048] FIG. 5 shows an exemplary embodiment in which / /
one main chip C0 and two slave chips C1 and C2 are stacked. Gl
Although only one main chip and two slave chips are shown, 2
it is to be understood that any number of main and slave chips
may be used. —
EX1014 (Kim) at [0048] & Fig.5
GIO_Rank1
co

'060: Paper 1 (Pet.) at 15-16
'160: Paper 1 (Pet.) at 17-18
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 15
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Prior Art: Rajan [EX1015]

' ™\
- —— - — 49 »___—» DRAM
The physical memory circuits employed in practicing this| 1~ _— N~ A1§A - mmmmm o e e el ,
- ) . - 417A — i L i
invention may be any type of memory whatsoever, such as: < Lo :
DRAM, DDR DRAM, DDR2 DRAM, DDR3 DRAM, \—1___%_—\ DRAM Rysical Aftributes Rysical Attributes W;:;L?;aéeeij i
SDRAM, QDR DRAM, DRDRAM, FPM DRAM, VDRAM, o3 N~ — i Physical Mamory Gircuits !
X i
EDO DRAM, BEDO DRAM, MDRAM, SGRAM, MRAM, e 4178 ! 5
IRAM, NAND flash, NOR flash, PSRAM, wetware memory, § X DRAM v a8 [ L — L 1]/
etc . / Sl : S|gna:ylr\terface Signal \\(ntarfaoa ‘ Signal !z«erlaoe [ I Signal Inyterfaee !
i \_\ / ! |
EX1015 (Rajan) at 15:3-:9 8 47c_~7 T, | — |
Memar System
< —>I X DRAM ~ }‘_ % % E Z’t"fﬁ: — Emulation Logic - i’ﬁ:ﬁif’: ;
2 } \,_\41 - 'C) ‘=) /r Storage | ' Storage ;
Buﬁﬂ’ chb /T - 41 3 E [ System Address System Control System Clock I | System Data ;
Signal Interface Signal Interface Signal Interface Signal Interface |
/ : Interface Circuit 1
A A A F 3 : :
| i

Memary Apparatus

-
\ 4 X
Address Control Clock Data Memary nierface | | Mgmoy e || Moo amcton | £
1

T~ — ] ] [ = |
Serial fesence o
From Host System —— 404 sonun | oo ] |

ay take the form of or incorporate, or
mto, a register, an AMB, a buffer, or the like,

FIG. 18

and may have torwarding, stor- FIG. 4
and/or buffering capabilities.
EX1015 (Rajan) at 4:20-:24; see also id. at 4:48-:50, 14:6-:11, 14:39-:62 & Fig. 18
'060: Paper 1 (Pet.) at 16-18
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 18-20 16
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Prior Art: Riho [EX1016]

TSVTSV TSV
/~ 1Gbit SD | EARSSAHNEE X :B;S
[0103] TFurther, by employing the structure in which the OR '_-:':_-':_--::':'-:::: -
stacked SDRAM chips are divided into the groups (chip M- T - D14
selection groups) and the through-silicon vias (TSVs) are 1Gbit SDRAM : Lidop > = ? w3 ":_DG
each shared by the groups, it is possible to reduce by half the { Y T
load of each SDRAM chip as compared with the case where \
the SDRAM chips are not divided into the groups. e==pofmen==- {-}---F--H--
EX1016 (Riho) at [0103] 1Gbit SD s L D8
Riho . 1Gbit SD ) & 5 NS DO
LOGIC LSI CHIP 20
U
FIRST SECOND
GROUP GROUP
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

FIG. 1

EIGHTH DRAM SET

SEVENTH DRAM SET

-~~~ | .FIRST DRAM SET

'060: Paper 1 (Pet.) at 18-19

'160: Paper 1 (Pet.) at 20-21

17

Samsung Electronics Co., Ltd.
Ex. 1067, p. 17



Prior Art: Wyman [EX1017]

A F1G. 8A 1llustrates, in simplified form, a through-chip via
700-1 connection (802) extending between the mother chip (700-4)
A) 700-2 — 02| | and daughter 1 (700-3). Presuming that this connection would
700-3 {H === | require minimal drive. if a driver portion 500 of FI(. § was
7004 i EX1017 (Wyman) at 6:15-18

EX1017 (Wyman) at Fig. 8A

FIG. 8B illustrates, in simplified form, a longer through-
Il 804/ | chip via connection (804) extending directly between the
B) 5 = | |/ mother chip (700-4) and daughter 3 (700-1) in a straight line.

The increased resistance, capacitance and impedance of such
a connection (804) might require additional drive than that
\ ;I_ referred to in connection with FIG. 8A. In other words, the

EX1017 (Wyman) at Fig. 88 EX1017 (Wyman) at 6:21-:26

504-1 504-2 50;13 504-4 FIG 5
// :
— /500
YT YT 7 (506-3) would be inadequate, but the total drive from the pad
| eneo Enei N ENBZ& ensa N} =(508) would be overkill. In this case, the designer could tap
| L( I)( \ W EX1017 (Wyman) at 6:48-:49
S S AN S — Moo S - Al
o 502-1 N 50\22 o 5023 O, 5024
TO T1 \ T2 \
506-1 5\8\5-2 50\6—3 506-4 '060: Paper 1 (Pet.) at 20
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 1 (Pet) at 22 18
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GROUNDS 1-3 ('060)
AND GROUND 1 ("160) 02

GROUND 1 ("060): KIM+RAJAN

GROUND 2 (’060): KIM+RAJAN+RIHO

GROUND 3 (*060),
GROUND 1 ("160): KIM+RAJAN+WYMAN

BAKER BOTTS

Samsung Electronics Co., Ltd.
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SUMMARY OF COMBINATIONS
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Ground 1 (060): Kim + Rajan

Kim: Separate TSVs to stacked memory chips

FIG.5
3 "second group of at
least one array die"
/52 / (orange)
"second die
interconnect” \ I
(teal) i ,-91 "first group of array dies"
- | 7 / (yellow)
./ y
“first die 1
interconnect” wﬂm;; e
(light green) i Go

[ole] 1000

/ "control die" (green)

[0048] FIG. 5 shows an exemplary embodiment in which
one main chip C0 and two slave chips C1 and C2 are stacked.
Although only one main chip and two slave chips are shown.,
it 1s to be understood that any number of main and slave chips
may be used. :

EX1014 (Kim) at [0048] & Fig. 5

BAKER BOTTS

Rajan: (1) additional stacked memory chips
for rank multiplication and (2) JEDEC interface

"second group of at

411

least one array die" v
(orange) - . .
J \ua\\—ﬂ DRAM o second die
;‘ 4174 - M:_“_'f“____——/ interconnect”
P
‘__8) b DRAM [ S— (teal)
L d
~
: ? 4178 T ;
first grgu? of 5 I Y . | a8 _fzrst die )
array dies : e A= interconnect
@ 417C —— .
(yellow) B 3 (light green)
< '_‘)| DRAM <+ § {3
27 24120 = ! -
I Buffer Chip }v w413
/ L r'y A A A
“control die"
. 4
(green) K Address Control Clock Data

From Host System — - 404

stack.

If the buffer chip is emulating a memory device which has
alarger capacity than each of the physical DRAM chips in the
stack, the buffer chip may receive from the host system’s
memory controller more address bits than are required to
address any given one of the DRAM chips. In this instance,
the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips in the

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1015 (Rajan) 6:30-:38 & Fig. 4

'060: Paper 1 (Pet.) at 21-81; Paper 24 (Reply) at 2-15
'160: Paper 1 (Pet.) at 23-80; Paper 24 (Reply) at 2-19 21

Samsung Electronics Co., Ltd.

Ex. 1067, p. 21



Ground 2 ('060): Ground

Kim's stack with Rajan’s JEDEC interface
and additional ranks of memory chips

FIG.5
2 "second group of at
least one array die"
,52 (orange)
"second die
interconnect” \ 1
(teal) ¥ Ij‘ “first group of array dies"
— 7 / (yellow)
/! | /
“first die i ’
interconnect” w@g o
(light green) f P — “control die" (green)

EX1014 (Kim) at Fig. 5

"second group of at

least one array die" '
orange .
: 9e) \“;-\—»[%4— second die
N “ar7a - 1_"“_""/ interconnect”
5——‘ DRAM — ” (teal)
- ==
] “a78 Py
first group of 5 oy || e first die i
array dies ;‘—\,\ Al — interconnect
\ F c —
(yellow) ] = 3 (light green)
b RAM s s
27 A0 -
- { Butfer Chip I. w413
. 2 N 2 $ $
control die’ | I l
(green) Address  Control Clock Data
1 \ //
From Host System — 404

EX1015 (Rajan) at Fig. 4

FIG. 4

BAKER BOTTS

1 + Riho

Riho: grouping two memory chips per TSV
reduces load, and equi-length TSVs minimize skew

FIG. 4

SDRAM, D15
SDRAM, D7
SDRAM, D14
SDRAM, D8
SDRAM, D13
SDRAM, D5
SDRAM, D12
SDRAM, D4
SDRAM, D11
SDRAM, D3
SDRAM, D10

NOTED DQ BUS DOD8
TSVos

NOTED DQ BUS D1D9
9

ON

NOTED DQ BUS D7D15
TSV15

DATA BUS SHARING CHIP PAIR "Second grOUp Of at
—_— o
least one array die

SDRAM, D2

upe . SDRAM, D9
first die

, ” SDRAM, D1
(nterconnect

SDRAM, D8
(light green)  ——————_|

SDRAM, DO

ON

ON

(orange)
SIFRONT
SURFACE
TSV
\ SI BACK " .

| SURFACE Asecond die
i interconnect”
(teal)

“first group of array dies”
(yellow)

LOGIC LSI SURFACE

I
LOGIC LSI CHIP
20 /I

| <«——— "control die" (green)

EX1016 (Riho) at Fig. 4

'060: Paper 1 (Pet.) at 81-83; Paper 24 (Reply) at 16-17; EX1003, 11 169-173, 339-341

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

22

Samsung Electronics Co., Ltd.
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Ground 3 (060) / Ground 1 ("160): Ground 1 ("060) + Wyman

Kim's stack with Rajan’s JEDEC interface
and additional ranks of memory chips

FIG.5
3 "second group of at
least one array die"
jﬁ (orange)
"second die /
interconnect” \ 1
(teal) ¥ g “first group of array dies"
Vo 2 — (ellow)
“first die ‘“ o y
interconnect” wjmg
(light green) i / “control die" (green)

EX1014 (Kim) at Fig. 5

“second group of at

least one array die" ¥
farange) \“9. "second die
1, 4% __— interconnect’

(teal)

“first group of — “first die

array dies"  m—— A <_/- interconnect”

(yellow) 3 (light green)

2}
/ - 413
“control die"

(green)

BAKER BOTTS

Wyman: additional drive for
longer die interconnects

| 804

w =

FIG. 8B illustrates, in simplified form, a longer through-
chip via connection (804) extending directly between the
mother chip (700-4) and daughter 3 (700-1) in a straight line.
The increased resistance, capacitance and impedance of such

a connection (804) might require additional drive than that

referred to in connection with FIG. 8A. In other words, the

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1017 (Wyman) at 6:21-:26 & Fig. 8B

'060: Paper 1 (Pet.) at 83-91; Paper 24 (Reply) at 16-17

'160: Paper 1 (Pet.) at 23-80; Paper 24 (Reply) at 2-19 23
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REASONABLE EXPECTATION OF SUCCESS:
COLLISIONS ON SHARED DATA LINES WERE AVOIDABLE

"GROUP OF ARRAY DIES" CLAIM CONSTRUCTION

GROUND 1 (’160)
GROUNDS 1-3 (060)

BAKER BOTTS

Samsung Electronics Co., Ltd.
Ex. 1067, p. 24
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Undisputed: collisions on shared data lines would be avoided

Q. It was also known to a person of ordinary

skill in the art that multiple chips in different

ranks could share the same data line without

causing collisions, correct?

A. In certain contents, correct.

EX1052 (Brogioli) at 315:20-:24

Q. And, in general, a person of ordinary

skill in the art would be motivated to avoid

collisions and loss of data; is that fair?

A. As we have talked about earlier today and
yesterday, in a general sense, I think that's --

that's fair.

EX1052 (Brogioli) at 318:1-:6

'060: Paper 24 (Reply) at 4
"160: Paper 24 (Reply) at 4

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 25
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Kim + Rajan does not result in data collisions

Kim
o= S "first die )
ﬂ_rst data conduits SRR OB Data storage in
(pink) FIG3 (light green) Rank 0 or Rank1

"data terminals” 2

(grey) \ \ o
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\3100
Jeio [ N
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| D r =11
ata [wie 111 |
(HH Data Aligning Sense
| gutter A | Ampitier] 11 {|°°C

|
]
—_— |
i
i
i

i
1220 i 200
J

1 i | fz

| Read o e |}l e GIO_Ranki Wiite | LIQ_Ranki

H rigger = R

| river e unt |11 | Ut % Dv'wlleer Rankl
! i | | b2

. Foad
Sense

/_051 Amplifier

second data conduits “second die interconnects"
(rose) (teal)

1
T

[0044] Conversely, in the semiconductor memory appara-
tus 2 in accordance with one embodiment of the present
invention, since the first and second ranks Rank0 and Rank1
share the data input/output unit 1200 and have the rank select-
ing unit 1100 which responds to the chip selection signals
CS0 and CS1, a data collision as described above does not
occur.

EX1014 (Kim) at [044] & Fig. 3

.
Rajan
“second group of at -
least one array die" v
(orange) \4«@\(‘\‘—‘)' e N ) "second die
. ;\» _— /4:_‘16‘\’_______—— interconnect”
g_,{ i P <+ (teal)
e g a8 - X
first group of Bl Y = [ a5 .ﬂrst die )
array dies"” - - A (nterconnect
(yellow) 3 ek ] 1 s (light green)
I DRAM == o
2 417D, -
r Buffer Chip £~|" 413
/ & 'y Y 7'y A J
“control die" 1}
(green) Address Control Clock Data

From Host System —w- 404

the extra address bits may be decoded by the buller chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips in the
stack.

EX1015 (Rajan) at 6:34-:38 & Fig. 4

'060: Paper 1 (Pet.) at 21-81; Paper 24 (Reply) at 2-15

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 1 (Pet) at 23-80; Paper 24 (Reply) at 2-19 26
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Netlist's theory: any combination with Kim results in “unavoidable” data collisions

[0042] FIG. 4A shows a problem that is caused in a typical
semiconductor memory apparatus because the first and sec-
ond ranks Rank0 and Rankl1 cannot share a data input/output
circuit. Even when a read operation and a write operation for ( FIG.4A
either of the first and second ranks Rank0 and Rankl are
successively performed, a data collision does not occur. That
is, since the read operation and the write operation for one
rank are performed with a predetermined time interval set

therebetween, even when the read operation and the write Writeﬂgglé?ation Headﬂ%?g;ration

operation are alternately performed, a data collision does not B A
occur. However, in the case where the write operation of the

first rank Rank( is performed and then the read operation of CLK ‘

the second rank Rankl is performed, a data collision is
unavoidable. Assuming that the first and second ranks Rank0
and Rank1 share a data input/output circuit, first and second alof /
data input/output lines operate in the same manner. Since it B S >< Read Data X Write Data
takes a time for data inputted through the data pad DQ to pass aloz2 ’

through the data input/output section, when the write opera-
tion of the first rank Rank0 is performed, a time A at which the EX1014 (Kim) at Fig. 4A
data is actually loaded on the data input/output line is after a
certain time interval is lapsed. That is to say. the write data is
loaded on the data input/output line GIO1 or GIO2 at the time
A,

I~

P

EX1014 (Kim) at [0042]
'060: Paper 20 (POR) at 7-8; Paper 24 (Reply) at 2-13
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 20 (POR) at 7-8; Paper 24 (Reply) at 2-14 27
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Netlist’s collision theory assumes the claims require a “group of at least two array dies,”
but the actual claim language (“first group of array dies”) can include just one die

‘060 Patent, Claim 1: P

1. A memory package. comprising:

a plurality of input/output terminals via which the memory
package communicates data and control/address signals
with one or more external devices;

a plurality of stacked array dies including a first group of
array dies and a second group of at least one array die,
each array die having data ports;

at least a first die interconnect and a second die intercon-
nect, the first die interconnect in electrical communica-
tion with the first group of array dies and not in electrical
communication with the second group of at least one
array die, the second die interconnect in electrical com-
munication with the second group of at least one array
die and not in electrical communication with the first
group of array dies; and

‘160 Patent, Claim 1:

1. A memory package, comprising:

data terminals and control terminals;

stacked array dies including a first group of array dies and
a second group of at least one array die;

BAKER BOTTS

oo’ L e
” Lo Ll
I = e
) LoDl
i MC/I 3200 | |

R SRR
ifll\ N
;3;2‘;5/11,1 L1

3320 3320 a2e 338
posa ]| 3% AN

LA 222/
E 30 étta 33flb 334c ZF 334d  334e 334f
; AN

- 340
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332

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Q. You have not offered any opinion
about the validity of the '160 patent or
the '060 patent if the claimed first group
of array dies is satisfied by a single array
die; correct?

A. | don't recall offering opinions on that
one way or the other in this declaration
or addressing that specifically.

EX1052 (Brogioli) at 130:22-131:3

| '060: EX1001 at Fig. 3, 13:6-:18

"160: EX1001 at Fig. 3, 13:1-:10

'060: Pet. at 34-40; Paper 24 (Reply) at 7-8; Paper 28 (Sur-Reply) at 10-11
"160: Pet. at 39-43; Paper 24 (Reply) at 8-9; Paper 28 (Sur-Reply) at 11-12 28
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“Unavoidable” data collision in Kim refers to prior-art input/output circuit being
shared unbeknownst to the controller (thus without proper timing)

»

[0042] FIG. 4A shows a problem that is caused in a typical
semiconductor memory apparatus because the first and sec-
ond ranks Rank0 and Rankl1 cannot share a data input/output
circuit. Even when a read operation and a write operation for
either of the first and second ranks Rank0 and Rankl are
successively performed, a data cellision does not occur. That
is, since the read operation and the write operation for one
rank are performed with a predetermined time interval set
therebetween, even when the read operation and the write
operation are alternately performed, a data collision does not
occur. However, in the case where the write operation of the
first rank Rank0 is performed and then the read operation of
the second rank Rankl is performed, a data collision is
unavoidable. Assuming that the first and second ranks Rank0
and Rank1 share a data input/output circuit, first and second
data input/output lines operate in the same manner. Since it
takes a time for data inputted through the data pad D ass
through the data input/output section, when the write opdre;
tion of the first rank Rank0 1s performed, a time A at which the
data 1s actually loaded on the data input/output line is after a
certain time interval is lapsed. That is to say, the write data is
loaded on the data input/output line GIO1 or GIO2 at the time
A.

FIG.1
- (PRIOR ART)

30
31 32 33
Data Write
Data . Sense Gio1
A“ﬁm{‘o Amplifier|
36 35 34
Data Pipa
e rigger
river

Memory Bank
of First Rank

T =

7
| Data Write i M Bank
- Data S Gl Wiite __ Memory
ot A“ﬂ:;'."g ‘ Oriver of Second Rank
| -
ead

EX1014 (Kim) at Fig. 1

EX1014 (Kim) at [0042]

BAKER BOTTS

Q. Okay. And in those systems, is data collision avoidable as described in 427

A. Data collision is always avoidable. The question is what constraints the system
designer wants to place on time. If one carefully reads 42, paragraph 42 and 43 of
Kim, they're not saying that that problem is unavoidable, but merely that they think
that they have an improvement.

Q. Okay. So | don't understand. Why would there be a data collision problem when
you do a read operation after a write operation across the rank?

in this one particular example, the command to data delays have not
been properly selected for optimal performance on a two-rank system. But there
are many, many known solutions to that problem.

EX2025 (Wolfe) at 69:24-70:18

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 20 (POR) at 7-8; Paper 24 (Reply) at 2-13
'160: Paper 20 (POR) at 7-8; Paper 24 (Reply) at 2-14 29
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Netlist's collision theory is based on bodily incorporating Kim'’s prior-art
input/output circuit, ignoring Rajan and a POSITA’s knowledge

“The test for obviousness is not "It is well-established that a
whether the feature of a secondary determination of obviousness
reference may be bodily based on teachings from
incorporated into the structure of multiple references does not

the primary reference, but rather require an actual, physical
whether a skilled artisan would have substitution of elements."

been motivated to combine the In re Mouttet
teachings of the prior art references 686 F.3d 1322, 1332 (Fed. Cir. 2012)
to achieve the claimed invention.”

Elbrus Int'l Ltd. v. Samsung Elecs. Co.,
783 F. App'x 694, 698-99 (Fed. Cir. 2018)

'060: Paper 24 (Reply) at 3, 12-13; Paper 20 (POR) 38-44

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 160: Paper 24 (Reply) at 3, 13-14; Paper 20 (POR) 38-44 30
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The proposed combination does not use Kim's prior art (Figure 1),
and Netlist’'s collision theory ignores the teachings of Rajan

"data terminals”

(grey) \

Kim Rajan
o= S "first die
fl_fSdeafG conduts interconnects* - “second group of at
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jewo 1100 :‘ 417A /ﬂ:isf/ interconnect”
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o Data [wite | | Tl s =20 —Ranko b4 —>] DRAM
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’W”E"-‘"" Pk 1*~ Selocino = a8
| nn [ Amoltfier] } Unit Py e ”ﬂfst dle
5= fistgroupof | Bl o pm el | aise : ’
array dies - n ] interconnect
@ 417C - 13 .
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| 200 < -———-P| DRAM J— § 2‘3
J2 1120, | | o =
y | il i A
Read Data Pipe ] | Read 0 .J“ Ranki! sl
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: | 32 / @ A A A A P
7z [ “control die" 1
| plifier|
/ (gfeen) Address Control Clock Data

“second data conduits"
(rose)

"second die interconnects”

(tea[) From Host System — - 404

[0044]

occur.

Conversely, in the semiconductor memory appara-
tus 2 in accordance with one embodiment of the present
invention, since the first and second ranks Rank0 and Rank1
share the data input/output unit 1200 and have the rank select-
ing unit 1100 which responds to the chip selection signals
CS0 and CS1, a data collision as described above does not

the extra address bits may be decoded by the buller chip to
individually select the DRAM chips, utilizing separate chip

select signals (not shown) to each of the DRAM chips in the
stack.

EX1015 (Rajan) at 6:34-:38 & Fig. 4

BAKER BOTTS

EX1014 (Kim) at [044] & Fig. 3

'060: Paper 1 (Pet.) at 21-81; Paper 24 (Reply) at 2-15

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 23-80; Paper 24 (Reply) at 2-19
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Kim teaches avoiding collisions by selectively performing
operations with a “predetermined time interval set therebetween”

[0031] Accordingly, even though the first and second ranks
Rank0 and Rankl may comprise one data input/output cir-
cuit, the semiconductor memory apparatus 2 may allow aread
operation and a write operation to be selectively performed
for one of the first and second ranks Ranko ané Rank in

response to the chip selection signals CS0 and CS1, whereby

FIG.2

100
e 0 ,_JOO

| DQ

1t 18 Eossible to Erevent a data collision from occurring.

EX1014 (Kim) at [0031]

Even when a read operation and a write operation for
either of the first and second ranks Rank0 and Rankl are
successively performed, a data collision does not occur. That
18, since the read operation and the write operation for one

rank are Eerformed with a gredetemlined time interval set

therebetween, even when the read operation and the write

operation are alternately performed, a data collision does not
occur. T in tl ' '
—

EX1014 (Kim) at [0042]

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

GIO_Rank0 First Input/output
Shared Data Driving Section
Input/output rgOO

Section .
GIO_Rankl1__|Second Input/output
Driving Section

Rank0

Rank1

Cs0  Csi
EX1014 (Kim) Fig. 2

'060: Paper 1 (Pet.) at 29-30, 40, 49; Paper 24 (Reply) at 3
'"160: Paper 1 (Pet.) at 31-32, 43, 67; Paper 24 (Reply) at 3 32
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Rajan also teaches adding delays (e.g., in the buffer) to avoid collisions

Address, Control, 8 Clock /

From Host System ——— 404

FIG. 4

EX1015 (Rajan) at Fig. 4

Q. So from the perspective of the system
memory controller and the host computer, in this
Figure 9 example of Rajan marked as Exhibit 1015,

the CAS latency appears to be six clock cycles as

a result of the emulation by the buffer chip; is
that fair?
A. That -- that sounds right, that that's

the host =-- the host view of the CAS latency.

1> Clock | i I l 1 ‘ I l I i
902
W 1 clock address/control delay through buffer
Controf e
1> Input to {
Buffer L/
| DrRAM CAS Latency =4 |
Controf \’\995
2> Input to __._C \
DRAM L/ 04
1 clock data delay through buffer —ie Vad
Data Output
37 from DRAM (X )
| Bufrered stack GAS Latency =4 +2=6|
Data O \,\998
ata Output
= from Buffer
FiG. 9
EX1015 (Rajan) at Fig. 9
BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1052 (Brogioli) at 192:1-:8

'060: Paper 1 (Pet.) at 79-80; Paper 24 (Reply) at 6-7
'160: Paper 1 (Pet.) at 78-80 ; Paper 24 (Reply) at 6-7
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Rajan also teaches adding delays (e.g., in the buffer) to avoid collisions

Address, Control, & Clock

o // R I R )
1 \—/
t0 t1 12 3 t4 5 ] 7 / .
1= Clock l | ! l I 1 I ] _ ! [ | EX1015 (Rajan) at Fig. 4
< » 3 clock W te addressi/control delay through buffer
Write
- Operation \
1 lng:j;fto / ;
< DRAM Write CAS Laieﬂcy:SE Q. And just to be clear, though, the
Delayed "
Write /T buffer has a one clock cycle delay; but then it
2~> Operation
Input to \______/
DRAM [ Butered Stack Wrte CAS Latency=5] | also adds another two clock cycles of delay for
White Dat ; : .
Expoted by /“:)O{}O— the write operation as stated as Column 10, line
DRAM \
. . . . 5
Wete Data 1 clock data detey theough buffer —te R 18, in this example of Figure 11; correct?
Received by 2 .
1-> Buffer from f:><:>OO— A. That sounds right. The end of this
Memory \-
Controller T
EX1052 (Brogioli) at 194:16-:25
FiG. 11
EX1015 (Rajan) at Fig. 11
'060: Paper 1 (Pet.) at 79-80; Paper 24 (Reply) at 6-7
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 1 (Pet.) at 78-80 ; Paper 24 (Reply) at 6-7 34
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Alternatively, the controller on the host can add delays to avoid collisions

THE WITNESS: That generally what this

section 1is talking about is making sure a piece of

data shows up at Rajan's DRAM at the exact point

r [
. Rysical Storage
Rysical Aftributes Rysical Attributes Memory Cells
Physical Memory Circuits

in time it's supposed to. And one way to do that

Memory Address Memeory Control Memory Clock

[ Memory Data

i 5 t. he —_— i s baS e d. wi t h th e bll f f er c h. i p Signal Interface Signal Interface Signal Interface Signal Interface
adjustment, and one is with the -- I'm sorry -- ey o Lo Fxiyio
L Allribute Emulation Logic Attribute

Storage Storage

AMB adjustment and so forth.

Systern Address
Signal Interface

Systern Control
Signat Interface

System Clock
Signal Interface

System Data
Signal interface

BY ATTORNEY CHANDLER:

Interface Circuit

Q. And the other way is with the memory |  teoodeo -t dpiiiel MR SR
controller making the adjustment; correct? e vemery metce | | Meiocaions | | s |
. . . 1orage Data P ccessin rinterf ace
THE WITNESS: Similarly, for this [ s | [ Pwigme | | wreeree |

Serial Resence .
System BIOS .
Detector Host Systet :

example of write data arriving at a DRAM in Rajan, ——

FIG. 18

you can adjust -- make an adjustment in the memory EX1015 (Rajan) at Fig. 18

controller for this small example in Figure 12.
EX1052 (Brogioli) at 198:1-:15

'060: Paper 1 (Pet.) at 80; Paper 24 (Reply) at 6-7

BAKER BOTTS DEMONSTRATIVE EXHIBIT = NOT EVIDENCE "160: Paper 1 (Pet.) at 79-80 ; Paper 24 (Reply) at 6-7 35
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Rajan’s separate chip selects and shared data buses (on the right) were well known
for rank multiplication (without data collisions) as shown by Ellsberry (on the left)

Four separate chip selects

, . (CSOA, CS1A, CS0B, CS1B),
- second group of at £ h Kk (f k |
2 least one array die” A one for each rank (four ranks total)
—‘Ll / (orange)
AN A0
09(3:0) 1206 “second
—’é‘ém%—lm - \n = ”3’5,3’01 30 paws least one
;:‘Cu, g?;o ™ NaHINoe) Y "second die
/4:_‘15_‘_’____——- interconnect”
35:7 4 ggslr“ b (teal)
I SWIICH “first group of s “first die
'fj, zcsxi- DIZ}E | array dies" /’L’/ interconnect”
; ]) (yellow) 3 (light green)
ooR /1308 2 IE
Buffer Chip .ﬂlrn, 413
— ik % o . 1/' 5 5 4 —
first group of array dies i o | | l v
[ NCLK AC ACA ACA I I (gfeen) Address Control Clock Data
Nt LT L= cso Ccsoa [csoa (yellow) 1
—s1] cs CSIA [CS1A, PCLK NCIK From Host System — . 404
oty — Control Unit —_—4 A —
x| ¢ “control die == ASC s 2 - -
(green) 1ot { oy At lcss the extra address bits may be decoded by the buffer chip to
mox " . . e . aqe s .
Fig. 12 VodlMoge SO individually select the DRAM chips, utilizing separate chip
Ao, 13 select signals (not shown) to each of the DRAM chips in the
stack.
EX1026 (Ellsberry) at Figs. 12-13 EX1015 (Rajan) at 6:34-:38 & Fig. 4
'060: Paper 1 (Pet.) at 27, 29-30; Paper 24 (Reply) at 8-9
'160: Paper 1 (Pet.) at 29, 21-32; Paper 24 (Reply) at 9-10
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 36
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Undisputed: JEDEC standards taught how to avoid collisions on shared data

lines ( ) using properly timed chip-select signals (red) for commands
Dao7 Q. (By Mr. Chandler) And a person of
DM/TDQS,TDAS
KR TS TS TE o T T T ] ordinary skill in the art, reviewing the stacked
3| 1B SAs| 18 B ||z B B 8[| 5 3 memory devices shown on page 12 of the DDR3
3B B glls| B B |18 B EZIZEECE ! Ped
g & & g o 5l 8§ & 8 8 8 standard marked as Exhibit 1019, would expect those
- - : =
: stacked memory devices to operate correctly,
5w [ | - = 5 9 =t =W
8 ¥ glsllle ¥ g IBl{[8 ¥ g |m|l8 5 = iﬁ—l without ccollisions, on the set of data lines
‘ E—I §J | labeled "DQO-7," correct?
|
% g g [g";; g |7 é | g |2 THE DEPOMNENT: I think they would
v A 4 i : _
5 . e * s understand this figure to be describing one way of
Figure 2 — Qual-stacked / Quad-;; DDR3,8DRAM x8 ¥ank association J 9 Y
= ‘.“ ‘,-" implementing this D- -- DDR3 implementation within
. . .
EX1019 at 12 . o IR e
* . .
Table 6 - Co n‘m@‘“ﬁ;h,rable the confines of JEDEC and, taken as a whole, to
* + o8
MV KX ] s —— 4
- Abbrevia CKE _;!;'RAS# cxs || BA- | A13: | Arz- | a0 | 40| provide an operating or a correctly operating
unction tion Previous | Current | BA2 | Al15 | BC# AP Ali otes . . . , .
G | ok device -- a functioning operaticnal device per
Mode Register Set MRS H H L L L L BA OP Code
| W (Fixed BL8 or BC4) | WR H H L | H L | L | BA[RFU[ V L | cA TTOIRITE 2 ah=i Ty e o
Read (Fixed BLS or BC4) RD H L H L H BA | RFU \4 L CA :
Device Deselected DES H H H | X X X | X X X | x| x[ u | EX1052 (Brogioli) at 303:12-304:1

EX1019 at 33

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 1 (Pet.) at 46; Paper 24 (Reply) at 4-5
'160: Paper 1 (Pet.) at 37-38; Paper 24 (Reply) at 4-5
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JEDEC standard taught using programmable timing parameters
(e.g., CAS latency, CL, of 5 to 10 clock cycles) to avoid collisions

0. Under the JEDEC standard for DDR3
memory devices, CAS latency could be set to 5, 6,
7, 8, or 9 clock cycles, as shown on page 23 of
Exhibit 1019; is that correct?

A. That looks like at least some of the
values that the -- excuse me -- that the CAS
latency could be set to. I think you mentioned &5
through 9.

Q. Or 10 clock cycles; right? That's also
specified in the standard?

A. I see that, yes. Those are the --
that's the CAS latency. You set the bits

accordingly to get a different wvalue.

EX1052 (Brogioli) at 110:5-:17;
see also id. at 116:2-117:9

BAKER BOTTS

oW ---y
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ADDRESS*
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RL=5(CL=5, Al 5(CWL =5 AL=0)
Dnn

NoP

J apaa r———n
READ comman d at T13 can be either BC4 or BL8 depending on M

Figure 53

OTF

WL=5

EX1019 at 74

INDTE: 1.

RL=5(CL=5, AL=0), WL =5 (CWL = 5, AL = 0)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 24 (Reply) at 4-5
'160: Paper 24 (Reply) at 4-5
38
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JEDEC standard teaches that

independently of WRITE latency (WL), so no collision

latency (RL) can be increased

[
Ck

e =

L™

COMMAND3

|.\l'l':ITE )E{NDP )@( [lald m NOP m = m NoP m NO2 )@( NOP W NO® m MIJP m NOP m [gley m NOP M( F.I:.QD xm NO2 :@

TWTR

wovresst X E XTI LTI T T T LA LT T L LT Y (LT T LT T ////I/////////////////////////////////////////m///////////i

TWPRE 1 1 1 1 HWPST
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1 1 1 1

Dg2

IR QRN N IR SN N SN W 72111 Y

WL=5

(O

NOTE: 1, RL=5(CL =5 AL=10), WL

BUwN

E TRANSITIONING DATA m DON'T CARE
=5(CWL=5 AL=10}
D n = data-in from column n; DouT b = data-out from column b.
NOP commands are shown for ease of illustration; other commands may be valid at these times.
BLB setting activated by either MRO[A1:0 = 00] or MRO[A1:0 = 01] and A12 = 1 during WRITE command at TO.

READ command at T13 can be either BC4 or EL8 depending on MRO[A1:0] and A12 status at T13.

Figure 53 —(WRITE)(BLS) to READ (BC4/BL8) OTF

RL=5

EX1019 at 74;
EX1052 (Brogioli) at 116:2-117:9

'060: Paper 28 (Sur-Reply) at 6-8:
'160: Paper 28 (Sur-Reply) at 6-8:

BAKER BOTTS

problem with'shared TSVs. For instance, if the read awre
increased by the same amou?tj Muld still appear at the same

relative timi ollisions would still occur, as illustrated below.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 24 (Reply) at 4-5
'160: Paper 24 (Reply) at 4-5
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Kim + Rajan can emulate timing from the JEDEC standard,

even if the memory chips are not DRAM
/» 411

4 ™
- — - — —49 »____—» DRAM
The physical memory circuits employed in practicing this |~~~ _—— N~ [ ,
inventi b type of hat h as: =73 417A . | E '
mvention may be any 1ypc ol memory whnatsocver, such as: el !
DRAM, DDR DRAM, DDR2 DRAM, DDR3 DRAM, \—1____;\ DRAM Rysical Aftributes Rysical Aftributes W;:;L?;aéeeij i
SDRAM, QDR DRAM, DRDRAM, FPM DRAM, VDRAM, o3 N~ — i Physioal Wommory Circuits !
g i

EDO DRAM, BEDO DRAM, MDRAM, SGRAM, MRAM, e 4178 : 5
IRAM, NAND flash, NOR flash, PSRAM, wetware memory, & X DRAM v 4158 | ‘
<O / 2 L i Memory Address Memory Controt Msmnry Clock | Memory Data :
etc . U)‘ \\ / i Signal Interface Signal Interface Signal Interface Signal Interface X
w i I
EX1015 (Rajan) at 15:3-:9 % wh 7y r_\S ! !

Memary System
< —>I X DRAM ~ }‘_ % % E E’t"fﬁe — Emulation Logic - E’Exﬁif’: ;

torage torage
Buf'ﬁ chb /T - 41 3 E System Address System Control System Clock | System Data ;
Signal Interface Signal Interface Signal Interface Signal Interface |
/ : Interface Circuit 1
F 3 A A 3 : !
1 i

Memary Apparatus

-
\ 4 X
Address Control Clock Data Memary nierface | | Mgmoy e || Moo amcton | £
1 \——’-’/ |

From Host System —w- 404

Data P ocessing

Engine 1 ’ &br Interf ace I

System BIOS

Storage ] |

Serial fesence
ector

Host Syst

ay take the form of or incorporate, or
mto, a register, an AMB, a buffer, or the like,

and may have torwarding, stor- FIG. 4
and/or buffering capabilities.
EX1015 (Rajan) at 4:20-:24; see also id. at 4:48-:50, 14:6-:11, 14:39-:62 & Fig. 18
'060: Paper 1 (Pet.) at 16-18
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet) at 18-20 40
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The admitted prior art in the ‘060 and ‘160 Patents teaches how to avoid
data collisions (e.g., by adding “one-clock cycle” to CAS latency)

In addition 10 the bGIOW the fOllOWiIl 1U.S. patents are In certain embodiments, the circuit 40 comprises the SPD
’ & p device 240 which reports the CAS latency (CL) to the

incorporated in their entirety by reference herein: U.S. Pat. | | nemory controller of the computer system. The SPD device
Nos. 7,289,386, 7,286,436, 7,442,050, 7,375,970, 7,254,036, 240 of certain embodiments reports a CL which has one more

cycle than does the actual operational CL. of the memory

7353235373 7:63632743 7563032023 7361958933 7361959123 array. In certain embodiments, data transfers between the

'060: EX1001 at 4:7-11 see also id. at 19:44-:47, 22:34-40 | memory controllerand the memory module are registered for
'160: EX1001 at 4:11-115; see also id. at 19:29-:32, 22:21-25 | one additional clock cycle by the circuit 40. The additional
clock cycle of certain embodiments is added to the transfer
time budget with an incremental overall CAS latency. This
extra cycle of time in certain embodiments advantageously
provides sulficient time budget to add a butter which electri-
cally isolates the ranks of memory devices 30 from the
memory controller 20. The buffer of certain embodiments
comprises combinatorial logic, registers, and logic pipelines.
In certain embodiments, the buffer adds a one-clock cycle
time delay, which is equivalent to a registered DIMM, to
accomplish the address decoding. The one-cycle time delay
of certain such embodiments provides sufficient time for read
and write data transfers to provide the functions of the data
path multiplexer/demultiplexer. Thus, for example, a DDR2
400-MHz memory system in accordance with embodiments
described herein has an overall CAS latency of four, and uses
memory devices wﬁ a CAS latency of three. In still other
embodiments, the SPD device 240 does not utilize this extra
cycle of time.

EX1031 (537 patent) at 21:28-:53
(published Nov. 23, 2006)

'060: Paper 24 (Reply) at 5-6
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 5-6 M
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The admitted prior art in the ‘060 and ‘160 Patents teaches how to avoid
data collisions (e.g., by “inserting a delay”)

In addition to the below, the following U.S. patents are 0.  In paragraph 91, in the second sentence,
incorporated in their entirety by reference herein: U.S. Pat. you express the opinion that "a person of ordinary
Nos. 7,289,386,7,286,436,17,442,050, 7,375,970, 7,254,036, | | <111 in the arc could readily configure the memory
7’53235373 7,6363274, 7,6 ) 3 9 893j 7,619,912, controller in a memory system featuring the '436

module to use appropriate timing segquences to 22222
'060: EX1001 at 4:7-:11 see also id. at 19:44-:47, 22:34-:40 \ such collisions by inserting a delay between

"160: EX1001 at 4:11-:15; see also id. at 19:29-:32, 22:21-:25

successive read commands, without the need to know

the physical boundaries of the memory devices.

The... designer could also use a serial presence

detect (SPD) device to inform the memory controller

of the physical boundaries of each memory device."
Did I read that accurately?

A. Yes, you did.

Q. And have you changed your opinions since
you wrote that on August 10th, 2023?

A. Those statements, in the context of

this -- the '912 declaration? No, my opinions stay

the same.

EX1052 (Brogioli) at 289:11-290:3

'060: Paper 24 (Reply) at 5-6
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 5-6 0
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The admitted prior art in the ‘060 and ‘160 Patents teaches how to avoid
data collisions (e.g., by inserting “wait-time intervals or clock cycles”)

In addition to the below, the following U.S. patents are 0. What technique does the '912 patent
incorporated in their entirety by reference herein: U.S. Pat. marked as Exhibit 1058 state, here at column 23,
Nos. 7,289,386, 7,286,436, 7,442,050, 7,375,970, 7,254,036,
7,532,537, 7,636,274, 7,630,202, 7,619,893, 17,619,912,

line 60 through 67, for avoiding collisions when

memory devices in two different ranks share a data

line?
‘060: EX1001 at 4:7-:11 see also id. at 19:44-:47, 22:34-:40 , i ,
"160: EX1001 at 4:11-:15; see also id. at 19:29-:32, 22:21-:25 MR. LINDSAY: Objection. Outside the
\\\jcope of direct.
THE DEPONENT: It looks like, in this

paragraph, the '912 is talking about memory

boundaries between ranks in a memory module and

that in the case of what it refers to as a

back-to-back adjacent read command, it, at least

from the language of this paragraph, says the

memory controllers can insert walt-time intervals

or clock cycles to avoid collisions or interference

EX1052 (Brogioli) at 279:16-280:6;
see also EX1058 (912 patent) at 23:60-:67

in that scenario.

'060: Paper 24 (Reply) at 5-6
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 5-6 3
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Jacob textbook also taught adding delays or write buffers to avoid collisions

Since the 1/0
gating resource is shared between all banks within
a rank of DRAM devices, the sharing of the 1/0 gat-
ing device means that a read command that follows
a write command to the same rank of DRAM devices
must wait until the write command has been com-
pleted before the read command can make usé of the
shared I/0 gating resources regardless of the target or
destination bank IDs of the respective column access
commands. Figure 11.23 shows that the minimum
scheduling distance between a write command and

a subsequent read command to the same rank of
memory islfewp + fBursT T fWTR

Memory Systems
Cache, DRAM,, Disk

© 2008 by Elsevier Inc. All rights reserved.

In order to alleviate the write-to-read turnaround
time illustrated in Figure 11.23, some high-perfor-
mance DRAM devices such as Rambus Direct RDRAM
have been designed with write buffers so that as soon
as data has been written into the write buffers, the I/O
gating resource can be used by another command
such as a column-read command.

—

tewp + tunst + twra
PN

cmd&addr -- ------------- read 1 |f~-
bank “I”” of ranl e

Data restored into DRAM cells

bank “j” of rank “m” -== == ———————————o--——== T rowxopen |
rank “m” utilization -------—-=---- { VOgating | 1O gating__|
data bus data burst |_data burst

time

tewn tpupsT twrm

FIGURE 11.23: Read following write to the same rank of DRAM devices.

I tewp + lll;unsr + tgrRs — ICASI

cmd&addr ﬁ-—1 read 1 |

bank “i”of rank “m ____g@l
bank “]” of rank “n” -————————- | _rowxaopen

rank “m” utilization -—-——-—-————:

rank “n” utilization --——-—————] [ 170 gating

data bus ——————————-- | databurst |sync| databurst |

time
fcwp tBuRsT IRTRS

FIGURE 11.25: Read following write to different ranks of DRAM devices.

BAKER BOTTS

EX1022 (Jacob) at 446-447

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 24 (Reply) at 7

'160: Paper 24 (Reply) at 7-8
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The ‘060 and ‘160 Patents do not teach any solutions to data collisions
beyond what was known in the admitted prior art
800-\

810

816
812

Cgpaesewims BB R R E o

""$24 o O @ "

820

802

s i A
B e

Controlling the command/address time slots and the data bus

time slots enables the control dies 822 to reduce or prevent does not disclose the level of
signal collisions caused by multiple memory packages 820 | | detail that [Patent Owner] W0U|"d
sharing the data path control lines 816 and the data bus 818.In | | N3Ve Us require of the prior art.

. . . N Lock d v. Am. Airlines, Inc.,
some implementations, the data path control circuit may be 107 F.3d 1565, 1570 (Fed. Cir 1997)
Separ’élte ﬁ'ﬂm the C(}ﬂtml die 822 (affirming summary judgment of invalidity)

'060: EX1001 at Fig. 8, 21:51-:56
'160: EX1001 at Fig. 8, 21:36-:41

'060: Paper 24 (Reply) at 5-6, 12

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 24 (Reply) at 5-6, 13 5
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Netlist’s collision theories are based on “strawman” arguments,
not the actual combination proposed in the Petition by Dr. Wolfe

BAKER BOTTS

Q. And as far as you know -- as far as you
know, nobody showed the figures that you created in
your declaration marked as Exhibit 2023 to
Dr. Wolfe to ask him if those figures accurately

represented his opinions, correct?

4. I am -- I am not aware one way or the

other, sure. EX1052 (Brogioli) at 319:2-:8

Q. And you are ncot aware of anyone ever
showing those modified figures or wvariations of

those modified figures to Dr. Wolfe during his

deposition so that he could comment on whether or
not they accurately represent his opinions,

correct?

A. I am not aware of the figures being shown

to Dr. Wolfe one way or the other. EX1052 (Brogioli) at 325:7-:14

'060: Paper 24 (Reply) at 10; Paper 20 (POR) at 23-27
'160: Paper 24 (Reply) at 11; Paper 20 (POR) at 23-27

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Petition did NOT propose multiple chips in same rank sharing
same TSV for data (Netlist's Strawman #1)

92. A person of ordinary skill in the art would not have modified Kim in
such a way th‘)m the same rank share a TSV b ch a modification
would result in data‘ for example, when ¢hips of the same rank output
bits of different value to the.same TSV (whigch is just a type of conductive wire)
concurrently. See illustration below. This would cause electrical problems, signal

degradation and even damages to‘circuits.

H Data collision, signal degradation, etc.

l H ‘L !L ‘H

EX2023 at 192

Q. In your opinion, would a person of
ordinary €kill in the art know that if four memory
devices are simultaneously outputting data to the
same data lines, that, as a result, there could be

a collision?

A. In this high-level example, vyes.

BAKER BOTTS EX1052 (Brogioli) at 314:8-:11  DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Kim + Rajan

= Z “first die
ﬂrst data conduits’ interconnects” Data storage in
(pink) FIG.3 (light green) Rank 0 or Rank1

“data terminals” 2z

(grey) \ 0oy /
| = & oo
‘ d

“second data conduits" “second die interconnects"”
(rose) (teal)

“second group of at i

least one array die" v
orange § ;
S N second die
1 : ™ o /ﬂ::“’__,,_——— interconnect”
g DRAM g (teal)
@
o 3 a8 “first die
first group of 8 DRAM a8 ket i
array dies [ — interconnect
3 417C - —
(yellow) £ 3 (light green)
< DRAM ] ]
g I8
2P 4120 -
/ { Buffer Chip |' — 413
" S L3 4 4 4
control die’ | | | 1
(green) Address  Control Clock Dat
1
From Host System — 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips 1n the
stack.

EX1015 (Rajan) at 6:34-:38

'060: Paper 24 (Reply) at 10; Paper 20 (POR) at 23-27
"160: Paper 24 (Reply) at 11; Paper 20 (POR) at 23-27 47

Samsung Electronics Co., Ltd.
Ex. 1067, p. 47



Petition did NOT propose cross-connecting TSVs and ranks

(Netlist's Strawman #2)

FIG.2
Ran
4Jmm 100
GICSHanko First Input/output . :
Shared Data Driving Section
Input/output po
Secti
Bt GIO_Rank1 _| Secend Input/output . .
Oriving Section

chipC

EX2023, p.64

0. Kim, marked as Exhibit 1014, does not
teach having a chip in Rank0 connected to GIO Rankl
and does not teach having a chip in Rankl connected
to GIO Rank0 as you have shown at the top of
page 64 of your declaration marked as Exhibit 2023,
correct?

a. I don't believe Kim explicitly teaches

that, no.

EX1052 (Brogioli) at 317:8-:15

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Kim + Rajan

= - “first die
ﬂrst data conduits’ iHtereonFEEt Data storage in
(pink) FIG.3 (light green) Rank 0 or Rank1

“data terminals” 2z

(grey) \

“second data conduits" “second die interconnects"”
(rose) (teal)
“second group of at I i
least one array die" 2
orange, B
I, \ug\ second die
tel Pl "ﬂ__‘li,—-—/ interconnect”
8 U “ (teal)
@
~
. ® 4178 o .
“first group of 5 AR p— first die
array dies" = Al [ — interconnect”
8 417C —
(yellow) 8 3 (light green)
< DRAM E g
2 41D, i
/ ] Butfer Chip |r w413
" Sy L) 4 4
control die [ | i
(green) Address  Control Clock Data

From Host System —- 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips in the
stack.

EX1015 (Rajan) at 6:34-:38

'060: Paper 24 (Reply) at 11; Paper 20 (POR) at 28-31
'160: Paper 24 (Reply) at 12; Paper 20 (POR) at 28-31 48
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Petition does NOT depend on separate TSVs for each rank
(Netlist’'s Strawman #3, requiring “group of at least two array dies")

2
_ GIO_Rank2 31/0Driving SN
Sertion
JOOO 100
: =
GIOpRankd |  Firstdnput/output
0a Shared Data Driving Section Rank0
Input/output ' }00
Section : _
GIO_Rankl |Second Input/output Ranki
w Driving Section
‘ GIO_Rank3 BRCGRV/GISRIERER
CS0 | @si Section Rank 3
CS2 CS3 Each GIO_Rankx correspondsto a TSV

EX2023, p.68

0. And, to be clear, the figure in the
middle of page 68 in your declaration marked as
Exhibit 2023 was created by you, not by Dr. Wolfe
or by Samsung, correct?

A, That's correct.

EX1052 (Brogioli) at 318:17-:21

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Kim + Rajan

= - “first die )
first data conduits interconnects” Data storage in

(pink) FIG.3 Rank 0 or Rank1

(light green)
“data terminals” 2z

(grey) il
i T
ol 7‘ - Ot

| i
1 ot
;]F;
&
s ]~
“second data conduits" “second die interconnects"”
(rose) (teal)
“second group of at i
least one array die" v
orange . ;
( ¢ )\ug\ [ oram ] 'second die
tel A L4 ___—— interconnect’
8 U “ (teal)
«
~
g ® 4178 P .
first grou,? of 5 AR p— first die )
array dies = — interconnect
8 417C —
(yellow) 8 3 (light green)
< DRAM g g
2 4470, i
/ I Butfer Chip P w413
" Sy L3 4 4 4
control die’ [ [ | i
(green) Address  Control Clock Data

1

From Host System —- 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips in the
stack.

EX1015 (Rajan) at 6:34-:38

'060: Paper 24 (Reply) at 11; Paper 01 (Pet.) at 28; Paper 20 (POR) at 30-31
'160: Paper 24 (Reply) at 12; Paper 01 (Pet.) at 30; Paper 20 (POR) at 31-32 49
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Petition did NOT propose a combination with Kim’s circuit operating
the same way as in Kim's original 2-rank figure (Netlist's Strawman #4)

FIG.2
2 Y Third I/O Driving | Rank2
F== Section
1000 100
4 e
GIO_Rank0, |  First Input/output |
ba Shared Data GIOO- Driving Section fiank
Input/output 70
‘Section
_GIO Rankl_1Second Input/output | Rank1

G;T-a Driving Section

} ‘ Fourth 1/O Driving

EX2023, p.70

Q. In your four-rank version of Figure 2 of
Kim shown at the top of page 70 of your expert
declaration marked as Exhibit 20223, you assume that
Kim's circuits would operate the same way as in
Kim's original Figure 2, correct?

A. That is correct, as I recall figure --

the -- the earlier figures of Kim.

EX1052 (Brogioli) at 320:5-:11

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Kim + Rajan

3 % “first die
first data conduits interconnects” Data storage in

(pink) FIG.3 (light green) Rank 0 or Rank1

“data terminals” 2

(grey) \

“second data conduits” “second die interconnects”
(rose) (teal)
“second group of at i
least one array die" v
(orange) W .
\us\ﬂx 'second die
Mg gl L% ___—— interconnect’
-
§ DRAM (teal)
«
~
: ® 4178 » X
“first group of € SRR i first die
array dies" = //:; [ — interconnect”
8 417C - —
(yellow) £ 3 (light green)
2 DRAM s s
217 4170 = E
/ { Buffer Chip |v w413
. S L3 4 4 4
control die [ I I T
(green) Address  Control Clock Data

From Host System —- 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips in the
stack.

EX1015 (Rajan) at 6:34-:38

EX2025 (Wolfe) at 46:3-:12, 55:18-57:9, 79:13-80:11, 86:12-:17, 201:3-202:5, 204:2-205:8
'060: Paper 24 (Reply) at 11; Paper 20 (POR) at 32-38 50
'160: Paper 24 (Reply) at 12; Paper 20 (POR) at 32-38
Samsung Electronics Co., Ltd.

Ex. 1067, p. 50



Petition did NOT propose a combination with Kim’s circuit operating
the same way as in Kim'’s original 2-rank figure (Netlist's Strawman #4)

FIG.2
i1 cio0 Third I/O- Driving -GN
Section
000 ‘ 100
) ' '%GID Rank0, | First Input/output |
ba vy GIOO- Driving Section fiank
200

| GIO_Rankl _}Second Input/output |
o Glo1-p  Driving Section

l ‘ Fourth 1/O Driving

EX2023, p.70

Rank1

Q. So like the Rank0 is also going to be added
to the GIO RankO line, basically just a duplicate --

A. One opticn would be to add -- to connect
Rank2 to the GIO Rank0 line and to connect Rank3 to

the GIO Rankl line, and create the appropriate

control signals so that only one rank would drive

each of those I/0 lines at a time or only one rank

would respond to write operations on them. There

are lots of different ways to make rank

multiplication work.

BAKER BOTTS EX2025 (Wolfe) at 46:3-:12 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Kim + Rajan

g g “first die .
ﬂrsr data conduits’ interconnects” Data storage in
(pink) FIG.3 (light green) Rank 0 or Rank1
“data terminals” 2z
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»
.
o oo | [ wite |uo g
L [ i
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0
T
gogmg| | e |ug
T o
| o
fosr st
“second data conduits" “second die interconnects”
(rose) (teal)
“second group of at i
least one array die" v
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S N second die
TP wn 4% — interconnect’
-
3 )
«
. s 4178 T 5
first 9’?“5‘ of 5 ——— 2158 f”sr die i
array dies e interconnect
g 417C | ht
(yellow) 8 3 (light green)
«—ﬂL__;£&;CTJ+——E s
g |8
2P 4170, il
== v
: L3 4
“control die" | | | 1
(green) Address  Control Clock Data

From Host System —- 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips 1n the
stack.

EX1015 (Rajan) at 6:34-:38

EX2025 (Wolfe) at 46:3-:12, 55:18-57:9, 79:13-80:11, 86:12-:17, 201:3-202:5, 204:2-205:8
'060: Paper 24 (Reply) at 11; Paper 20 (POR) at 32-38 51
"160: Paper 24 (Reply) at 12; Paper 20 (POR) at 32-38
Samsung Electronics Co., Ltd.
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Rajan’s separate chip selects and shared data buses (on the right) were well known
for rank multiplication (without data collisions) as shown by Ellsberry (on the left)

Four separate chip selects

, . (CSOA, CS1A, CS0B, CS1B),
- second group of at £ h Kk (f k |
2 least one array die” A one for each rank (four ranks total)
—‘Ll / (orange)
AN A0
09(3:0) 1206 “second
—’é‘ém%—lm - \n = ”3’5,3’01 30 paws least one
;:‘Cu, g?;o ™ NaHINoe) Y "second die
/4:_‘15_‘_’____——- interconnect”
35:7 4 ggslr“ b (teal)
I SWIICH “first group of s “first die
'fj, zcsxi- DIZ}E | array dies" /’L’/ interconnect”
; ]) (yellow) 3 (light green)
ooR /1308 2 IE
Buffer Chip .ﬂlrn, 413
— ik % o . 1/' 5 5 4 —
first group of array dies i o | | l v
[ NCLK AC ACA ACA I I (gfeen) Address Control Clock Data
Nt LT L= cso Ccsoa [csoa (yellow) 1
—s1] cs CSIA [CS1A, PCLK NCIK From Host System — . 404
oty — Control Unit —_—4 A —
x| ¢ “control die == ASC s 2 - -
(green) 1ot { oy At lcss the extra address bits may be decoded by the buffer chip to
mox " . . e . aqe s .
Fig. 12 VodlMoge SO individually select the DRAM chips, utilizing separate chip
Ao, 13 select signals (not shown) to each of the DRAM chips in the
stack.
EX1026 (Ellsberry) at Figs. 12-13 EX1015 (Rajan) at 6:34-:38 & Fig. 4
'060: Paper 1 (Pet.) at 27, 29-30; Paper 24 (Reply) at 8-9
'160: Paper 1 (Pet.) at 29, 21-32; Paper 24 (Reply) at 9-10
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 52
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Netlist's sur-reply raises new arguments like Strawman #4

o 953 First I/O
cs2 &d Driving Rank0
Section
‘ Third 1/O
________ : # Driving Rank2
| Samelayout | Section

! (notshown)as |
'l for GIO_Rank0 |

GIO_rank0 with CSO and CS2
GIO_rank1 with CS1 and CS3

First I/O

sad  Driving RankoO (e.g.,
Section Rank0_A)
| { Third 1/0

w9 Driving Rank2

| Samelayout | Section (e'g’,

| (notshown)as |
| forGIo_Ranko | RankO0-B)

GIO_rank0 with CSO, local chip-select selects between GIO0-1 and GIO0-0
GIO_rank1 with CS1, local chip-select selects between GIO1-1 and GIO1-0

(rank multiplication)

Kim + Rajan

“first die

”ﬂ_rst data conduits” itereonTigEt™ Data storage in
(pink) FIG3 (light green) Rank 0 or Rank1
“data terminals”
(grey) B
2 L é“\
= oo | [ e |ug-sang
b
0
7
GO Rank! ;zt: UQ Rankil
Lowcl,
=
i
“second data conduits’  “second die interconnects"
(rose) (teal)
“second group of at i
least one array die" v
orange - z
. ¢ )\ue\ DRAM } 'second die
al Bl L4 ___— interconnect'
g DRAM o ] (teal)
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the extra address bits may be decoded by the buffer chip to

‘060: Paper 28 (Sur-reply) at 12
'160: Paper 28 (Sur-reply) at 13

BAKER BOTTS

individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips 1n the
stack.

EX1015 (Rajan) at 6:34-:38

EX2025 (Wolfe) at 46:3-:12, 55:18-57:9, 79:13-80:11, 86:12-:17, 201:3-202:5, 204:2-205:8
'060: Paper 24 (Reply) at 11; Paper 20 (POR) at 32-38
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Netlist’s sur-reply raises new arguments like Strawman #4

Ranke
A=

Control Die

Control Die

'‘060: Paper 28 (Sur-reply) at 13
"160: Paper 28 (Sur-reply) at 14

BAKER BOTTS

Kim + Rajan

“first die

”ﬂ_rst data conduits” itereonTigEt™ Data storage in
(pink) FIG3 (light green) Rank 0 or Rank1
“data terminals” 2
(grey)
S .
T e |Ug.sangt
EH B,
b
o || -
- 7
| Gain Poo |11 [T
/ ] &%
< i
“second data conduits’  “second die interconnects"
(rose) (teal)
“second group of at i
least one array die" v
orange - z
. ¢ )\ue\ DRAM } 'second die
Fia 417A /ﬂﬂ/ interconnect”
g DRAM o ] (teal)
; H— ol
fistgroupof | § s el
array dies - a171c ol interconnect
(yellow) E e 3 (light green)
2 DRAM s |Is
27 4470, M
_ ¥ I Butfer Chip Ir 413
’ £ “ i) % %
control die | | | T
(green) Address  Control Clock Data

From Host System —— 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips 1n the
stack.

EX1015 (Rajan) at 6:34-:38

EX2025 (Wolfe) at 46:3-:12, 55:18-57:9, 79:13-80:11, 86:12-:17, 201:3-202:5, 204:2-205:8
'060: Paper 24 (Reply) at 11; Paper 20 (POR) at 32-38
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Petition did NOT equate Kim'’s prior-art Fig. 1 with the proposed
combination (Netlist’'s Strawman #5)

30
s i T i
K g »
(oo} g2 ,7”, sm‘j W
Bu o 1 First Rank 2
for Unit 5 Amrlh«}qT of First Hirct First 1/O
Il ma] || S Data /O Driving Rank0
Orver il LG'&?:"I I Section Section
»
T = Second 20 1/0
[ T : Data I/O Driving -Rank1
f [baa wio | | cioad Memory Bark
on o ol of Secons Rank Section Section
45 5 '44
Data Pipgd

EX2023, p.71

Q. So, to be clear, the figure shown t

the top of page 71 of your expert declaration

marked as Exhibit 2023 is something that you

created, not something that Dr. Wolfe or Samsung

created, correct?

A. The figure iteself, yes, that's corr

owards

ect.

EX1052 (Brogioli) at 323:21-324:1

BAKER BOTTS

Kim + Rajan

“first die
interconnects”
(light green)

“first data conduits"

s Data storage in
(pink) FIG.3

Rank 0 or Rank1

“data terminals” 2z

o conder | Mo g
T [ FRead
&=
]

“second data conduits" “second die interconnects”
(rose) (teal)

“second group of at

least one array die" ¥
(orange) \“9\ — — weRsard e
7 T Sy B t_‘i/ interconnect”
g DRAM 8l “1 (teal)
«
“first group of ﬁ o “first die
array dies" ‘: /./L“(/ interconnect”
(yellow) % am N (light green)
< DRAM a8 g
2 41D, -
I Butfer Chip } w413
- e 7 p 7
control die’ | I
(green) Address Control Clock Data

From Host System —- 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip

select signals (not shown) to each of the DRAM chips in the
stack.

EX1015 (Rajan) at 6:34-:38

'060: Paper 24 (Reply) at 11-12; Paper 1 (Pet.) at 23-34; Paper 20 (POR) at 32-38
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Netlist’s sur-reply raises yet another strawman (Strawman #6)

,}00

DQ 2 First Input/output
e Driving Section

CsS0 Csi

Input/output | ¢
Driving Section

‘060: Paper 28 (Sur-reply) at 16
160: Paper 28 (Sur-reply) at 17

BAKER BOTTS

Kim + Rajan

o3 - “first die
ﬂ_rst data conduits’ itereonTigEt™ Data storage in
(pink) FIG3 (light green) Rank 0 or Rank1

“data terminals”

(grey) \

L a0

i

x 2
] =
oo [lewi— |
“second data conduits"  second die interconnects"
(rose) (teal)
“second group of at i
least one array die" v
orange g
. ¢ )\ue\ DRAM } “second die
Tel™ bl /ﬂ_’_‘_‘i/ interconnect”
g DRAM o ] (teal)
-a I-———|-T——J
® 4178 . o
“first group of § yo “first die
array dies" ‘: =] interconnect”
(yellow) £ arrc . (light green)
< ——" DRAM '1——— g g
27 | IO
/ Butfer Chip Ir 413
” £ “ i) 4 %
control die | I | T
(green) Address  Control Clock Data

From Host System —— 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips 1n the
stack.

EX1015 (Rajan) at 6:34-:38

EX2025 (Wolfe) at 46:3-:12, 55:18-57:9, 79:13-80:11, 86:12-:17, 201:3-202:5, 204:2-205:8
'060: Paper 24 (Reply) at 11; Paper 20 (POR) at 32-38
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"DRIVER SIZE" CLAIM CONSTRUCTION

USING DRIVERS OF DIFFERENT “SIZES”
FOR TSV1 AND TSV2 WAS OBVIOUS

GROUND 1 (*160), [1.E.4]-[1.E.5]
GROUND 3 ('060), [15.A]-[15.B]

(KIM + RAJAN + WYMAN)

BAKER BOTTS

Samsung Electronics Co., Ltd.
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‘060/'160 Claims: “driver size”

‘060 Patent, Claim 15:

15. The memory package of claim 11, wherein: the first
data conduit comprises at least a first driver having a first
driver size, and the second data conduit comprises at least a
second driver having a second driver size, and wherein the
first driver size and the second driver size are both less than a
driver size sufficient to drive a signal along a die interconnect
in electrical communication with each of'the plurality of array
dies without significant signal degradation.

‘160 Patent, Claim 1:

the data terminals, the first data conduit including [irst
drivers each having a first driver size and configured to
drive a data signal from a corresponding data terminal to
the first group of array dies, the second data conduit
including second drivers each having a second driver
E and configured to drive a data signal from a corre-

sponding data terminal to the second group of at least
one array die. the second driver size being different from
the first driver size.

BAKER BOTTS

Array Dies 210c and 210d ros ——
(orange)

Array Dies 210a and 210b ey |/
(yellow) :H— /

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

|

|

|

1 Die interconnect 220b
1 2525 . : (teal)

l

Drivers 234
(for data)

interconnect. The size of the driver may be adjusted by the
selection of the transistor size and/or number of transistors
included in the driver. A larger driver often consumes more

‘060: EX1001 at 17:43-:45
160: EX1001 at 17:32-:35

'060: Paper 1 (Pet.) at 11-14; EX1003 11 61-65
'160: Paper 1 (Pet.) at 11-16; EX1003 11 61-65 58
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District Court’s construction of “driver size” recognizes the correlation identified in the
Petition between “driver strength” and “transistor size and/or number of transistors”

Collectively, the parties point to the following excerpts from the patents:

o “The size of the driver may be adjusted by the selection of the transistor size and/or
number of transistors included in the driver.” 160 Patent at 17:31-33.

Regardless, even in the Petition, Micron distinguishes

between driver size and driver strength. See Petition, Dkt. No. 97-12 at 4849 (citing to EX1030

as “disclosing different-sized transistors to achieve different driver strengths™). Because the weight

of the evidence supports Micron’s position, the Court construes “driver size” as “driver physical

size.”

EX1066 at 12-13 (quoting '160 Pet. at 52 (citing EX1030, p.135 ("Buffers can be created with different amounts of drive capability,
depending on the sizes of the transistors....")))

'060: Paper 32 (Mandatory Notices) at 3; Paper 24 (Reply) at 19-20
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 32 (Mandatory Notices) at 3; Paper 24 (Reply) at 16 59
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Number of transistors in Wyman (on the right) corresponds to
“driver size” in the '060/°160 Patents

- 305 300
: : : : aa || U " a0
The process 500 further comprises selecting a driver size \| \ . | /
. . . . X ENBO | ENB1[» |
for a first driver at block 508 and selecting a driver size for a . [\Ll/ , l[,/ e
second driver at block 510. Selecting the driver size can be i \ Vo
based, at least in part, on the calculated load on the driver. S T “J\‘“T'"J FIG. 3
. 54 O

Generally, the greater the load on the driver, the larger the P I i R

: : - ! . 314-1- 314-2 308 FlG 4
driver 1s selected to drive a signal along, for example, a die 7 .
interconnect. The size of the driver may be adjusted bythe | | | | .
selection of the transistor size and/or number of transistors | L
icluded in the driver. A larger driver often consumes more | ensonl  enerpl  ene2pl 08
power than a smaller driver. Thus, in certain embodiments, ! “1 S
balancing the loads on the drivers to reduce the load on each R I - FIG. 5

R . \ 504-1 504-2 504-3 5044
driver can reduce the power consumption of a memory pack- O 41 0 /
age. — s
'060: EX1001 at 17:36-:48 EX1017 (Wyman) at Figs. 3-5 | (==~ """ T "'"i
"160: EX1001 at 17:24-:36 P enmond ensi ol Enez)l Enes ] -

i | ¢ | ¢ g !
S PR S S Aol
Q. s21 O, 5022 O, 5023 O, 504
TN Ty, T2° LER
*, AN \
508-1 5052 5063 5064
'060: Paper 24 (Reply) at 18-20

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 14-16 60
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Number of transistors in Wyman (on the right) corresponds to
“driver size” in the '060/°160 Patents

Q. So in the situation where only driver FIG 5
502-1 is enabled, the signal is driven only by 504-1 5%¥2 ﬂﬁﬁ 50f4 '
driver 502-1 to tap T1l, which is also labeled ; f ; L
"506-2"; is that correct? — fﬁffﬁn

A. That appears to be at least what E____ _______________________________________ 11
Figure 5 is illustrating. i éﬁﬁTj ENB1FJ ENB:FJM‘ ENB3 i 08

Q. And if Figure 5 of Wyman marked as i lH Lx Lﬁr— fo i
Exhibit 1017, if only drivers 502-1 and 502-2 are i____ ______ : ____________ \ N _ul__i
enabled, the input signal is driven by both driver O\ mﬁJ O, &EQ O, HE% DE 5£p1
502-1 to tap Tl marked as "506-2," and driver 502-2 1 \K T1\R 1 XK Taxh
will drive to tap T2 marked as "506-3," correct? 5%4 506-2 506-3 506-4

A. I think that sounds right, in -- Wyman EX1017 (Wyman) at Fig. 5

talked about different configurations or --
different configurations of the different drivers

to divide up the driver level.

EX1052 (Brogioli) at 328:10-:24
'060: Paper 24 (Reply) at 18-20
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 14-16 61
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Using Wyman's drivers of different sizes for Kim's TSVs of

different lengths was obvious

Kim + Rajan

Wyman: additional drive for

FIG.5 I 1a 1
; ,, onger die interconnects
S second group of at
least one array die"
/ﬁz — (orange)
]
"second die == T |
interconnect” \ g A /—_—_——804
(teal) v ] / “first group of array dies" —
., - | (yellow)
“first die ’ 5 /
interconnect” wnm'g aid) Aanki
. v
(light green) | b / “control die" (green)

ba 1000/

“second group of at
least one array die"

EX1014 (Kim) at Fig. 5

{orange) \,‘9 P “second die
1. g —:“,/’— interconnect”
§ ] (teal)
“first group of E po- “first die
array dies"  — = (-—— interconnect”
(yellow) i =T s (light green)
2 8
_r® | Buffer Chip I' w413
. s £ 4 4 4
control die [ | | I
(green) f) Address  Control Clock Data
1
From Host Sy . .
EX1015 (Rajan) at Fig. 4
FIG. 4

BAKER BOTTS

N |

IIG. 8B illustrates, in simplified form, a longer through-
chip via connection (804) extending directly between the
mother chip (700-4) and daughter 3 (700-1) in a straight line.
The increased resistance, capacitance and impedance of such
a connection (804) might require additional drive than that
referred to in connection with F1G. 8A. ln other words, the

EX1017 (Wyman) at 6:21-:26 & Fig. 8B

'060: Paper 24 (Reply) at 18-20
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Wyman, like the '060/°160 Patents, teaches that the difference
in load for TSVs of different lengths is NOT negligible

700-1

A FIG. 8A illustrates, in simplified form, a through-chip via

connection (802) extending between the mother chip (700-4)

7002
A) 700-3

— 02 and daughter 1 (700-3). Presuming that this connection would

15 require minimal drive. it a driver portion 500 of FIG. § was

7004 l

EX1017 (Wyman) at 6:15-:18

EX1017 (Wyman) at Fig. 8A

FIG. 8B illustrates, in simplified form, a longer through-

| 804/ |chip via connection (804) extending directly between the

mother chip (700-4) and daughter 3 (700-1) in a straight line.

The increased resistance. capacitance and impedance of such

a connection (804) might require additional drive than that

\, ;I_ referred to in connection with F1G. 8A. In other words, the

'060: EX1001 at 4:42-:45
"160: EX1001 at 4:45-:48

BAKER BOTTS

EX1017 (Wyman) at Fig. 88 EX1017 (Wyman) at 6:21-:26

, as the
physical size of a memory package shrinks, the load of a die
interconnect becomes a non-negligible value relative to the
load of the array dies.

'060: Paper 24 (Reply) at 18-20; Paper 1 (Pet.) at 20-21
'160: Paper 24 (Reply) at 14-16; Paper 1 (Pet.) at 22-23
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It was obvious to use a separate driver for each TSV
(e.g., for rank multiplication)

400
<
402
. DQ (7:0)/DaS
—=1[0 al[¢ \> P(OI‘H!A
WRITE 234
D& (7.0) | 2
. “second group of at Das <
con , / least one array die" e 230 Ead| [4%
(orange) S oy =[5 g| > DR7:0/s
_ASC | = WRITE PORT B
Do |0PH0  DaA3D) e o JY0 LI N 236
A 8o 090 T oao P00 panaghidoa Accscxﬁoo Accscx}‘ 1 d
Do 1210 ASC DAS N2 DOR |JORs N2 DOR |[1306
- DAA[:4) DRSO
DEY7:4) DRSO \ ‘
DR(7:4) | pas) DGSIA 7.4) 1310
ECLK JASC_IDR(T:4) T pQsiA
f— CS08 DQ(7:4) — ECLK
ASIC ACB CS(LB Cs1B
1 | SWITCH AC8B
S B TEESA R = 2] =)
- B e
ASC
e| X X
— A AC ACA wr . "
Diow ool = Q:rAst group of array dies
AC ACA 1] 1
JPET Ry B0 W-F) ey =T @& Qoo (yellow) [I]t's not necessary to show that a
ASIC |ACB —CS1 ] cs CS1A |CSIA NC o 5 . .
.-y T————— wow| comue g Y m combination is the best option, only
“Voge| Mode S8 : acs = c . 5
- (green) g o 1 = Y that it be a suitable option."
Fig. 12 ModelMoge &%)
Fig. 13 Intel Corp. v. PACT XPP Schweiz AG,
EX1026 (Ellsberry) at Figs. 12-13 61 F.4th 1373, 1380-81 (Fed. Cir. 2023)
'060: Paper 24 (Reply) at 9, 18-20; Paper 1 (Pet.) at 29
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 10, 14-16; Paper 1 (Pet.) at 31 64
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[ ] [ 3
It was obvious to use a separate driver for each TSV e
not be specifically supplied as part of a design. For example,
the above approach could be used with a conventional drive

circuit made up of multiple stages by using a via approach,
such as described in the above incorporated U.S. patent appli-

A. RAgain, understanding that there are many FIG. 5 cations, to form a low parasitic, electrically conductive con-
504-1 5042 5043 5044 ' nection to an intermediate point between stages where the
variations disclosed of circuit 500, the particular g 2 ' current drive is adequate, g3 peeded, and to disable apy
— remaining downstream stage(s) by using a via to break one or
more connections and leaving the via unfilled or filling the via
examples indicate that you can use the taps with an insulator.
ENBO [ ENB1 ( ENB2 q
. . ™ [ =
independently, or you can provide a separate copy of \ \-\ \ I so42 005 soss FIG. 5
circuit 500 for each thing that needs to be driven \ w TR e A o0
\‘}5\\ A\ AU T -
1 506-2 5063 506-4 I
after you analyze the current requirements. bl ewsinl  ewmpl  ewsspl |
Y Y q \ g 0 g
And there are a number of examples given > 4 ‘\‘ L
502-1 5022 5023 Q. 5024
o LAY \_ LEN
where you can use just a portion of the total b \
- 5062 506-3 2064
current and you can disable other portions of 500, EX1017 (Wyman) at Figs. 3-5, 5:34-:44
, ,
THE WITNESS: That is correct for a li 206
\ 300
- Lol /
. . . . ! \ =
particular wire. But there is a clear teaching that 04 \ oo
N0 emsopl | ewsipl | / s
you can make a determination for one wire that you _— i T !\L/\/ |
/ i lv ‘\ \ 3
. . . . _———— \ . . 1
might require two taps, like Figure 375 and for ' | 'f FIG. 3 1042 013
f/% 3021 ,CT>1 | 2022 - / FI G 4
. . . -~ -2 a
another wire, you might require a three-buffer st a2 308 '
system like Figure 4_ and for another wire, you ;*"’”"*"”"*"*"""""""*7/400
I
E I
might require a system like Figure 5, and even i ENBO ™). engt ] enszpl 408
N l L4 d gy —
within each of those, you can make them in different ' \ \ \ !
[ \_ _________ _‘\___________"\‘__.'
s1zes. 9‘ 402-1 9 4C‘IQ.2 9‘ 40‘2.3

EX2025 (Wolfe) at 129:2-:10, 131:11-:19
'060: Paper 24 (Reply) at 18-20
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 14-16 65
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"ARRAY DIES" CLAIM CONSTRUCTION

NON-DRAM “"ARRAY DIES" WERE OBVIOUS

GROUND 1 (’160)
GROUNDS 1-3 (060)

BAKER BOTTS

Samsung Electronics Co., Ltd.
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The Institution Decision correctly found that the construction of
“array dies” has no impact on these IPRs

Thus, Patent Owner appears to argue that the district court’s a) Element 1.c(“arraydies”)

construction is that the claimed array dies are different from Rajan137’s As to element 1.c regarding the recited “array dies,” Patent Owner

DRAM circuits 206A-D, not all DRAM crrcuits. argues that Petitioner has not shown that Kim’s or Rajan’s memory dies are
For the reasons explamed below m section II.E.3.a, we determine that different from Rajan137’s DRAM circuits, which Patent Owner asserts are
Petitioner has demonstrated a reasonable likelihood of prevailing under the excluded from the scope of the claim. Prelim. Resp. 20-22. 25-30. On this

district court’s construction and also under that construction as mterpreted record, we disagree. As Petitioner correctly points out, Kim does not even

by Patent Owner. Because the constructions advocated by Patent Owner do mention DRAM and thus is not imited to DRAM. See Reply 3.

not mpact the decision whether to mstitute, we need not resolve this claim

Furthermore. as Petitioner points out (Reply 2-3). Rajan states that “any
construction issue at this time. See Realtime Data, LLCv. Iancu, 912 F.3d

1368, 1375 (Fed. Cir. 2019) (*“The Board is required to construe ‘only those

type of memory whatsoever” may be used m 1its disclosure and lists non-

DRAM memories. Ex. 1015, 15:3-9.

terms . . . thatare in controversy, and only to the extent necessary to resolve

e, R T ) o . , '060: Paper 13 (ID) at 23;
the controversy.”” (quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc.,200 see also "160: Paper 13 (ID) at 24

F.3d 795,803 (Fed. Cir. 1999))).

'060: Paper 13 (ID) at 11;
see also '160: Paper 13 (ID) at 11

'060: Paper 24 (Reply) at 1, 13-15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 24 (Reply) at 1, 16-18 67
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“array dies”: No construction necessary because the claims are
obvious under either interpretation

Specification Prosecution History
£ As with the First of all, Rajan docs not disclosc ““a plurality of stacked array dics.” Rajan mcrely
array dies 210 and 3105 the arr ay dies 824 may include any stacks DRAM circuits 206 A-D, which are different from array dies. As a result, Rajan’s
type of Random Access Memory (RAM) die. For CXElIIlplC buffer chip 202 also operates very differently from the control die in claim 1. : 0
the array dies 824 may include DDR DRAM, SDRAM, ﬂash EX1002. 465
memory, or SRAM, to name a few. '

‘060: EX1001 at 21:67-22:4

160: EX1001 at 21:52-56 ~_ |

District Court’s Claim Construction

2529

(L P
grr:r}: glii)es 210c and 210d < / == :: ’ — (Ezieili)nterconned 2206 Netlist structurally distinguished “stacked DRAM circuits” from “stacked array dies” to
P - obtain the patent. Based on that distinction, the Court construes “array die” as “array die that is
e /

/ I = -T Die Interconnect 220a different from a DRAM circuit.”

g:ﬁg V\?)ies 210a and 210b < — —// (light green) VTS
/
[
[

~—— 250b

Drivers 234
24 (for data)

'060: Paper 1 (Pet.) at 15; EX1003, 173; Paper 20 (POR) at 16

"160: Paper 1 (Pet.) at 17; EX1003, 173; Paper 20 (POR) at 16

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 68
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District Court’s final judgment (based on jury verdict): “DRAM dies” are “array dies”
(but post-trial motion to overturn the verdict [ECF 566] is pending before Judge Gilstrap)

Q. And the jury in the Eastern District of

Final Judgment: Texas agreed with you that Samsung's accused HBM

products infringed the '060 and '160 patents;

correct?

A. That's my understanding, yes.

EX1052 (Brogioli) at 21:17-22:1

119. The chused HBM Products also each include a plurality of array dies arranged in

a stack (e.g., 8 stacked DRAM dies).

EX1044 at 1119

'060: Paper 1 (Pet.) at 21 Paper 24 (Reply) at 13
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 23; Paper 24 (Reply) at 16-17 69
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“array die”: No construction needed because the claims are
obvious under either interpretation

VI. CLAIM CONSTRUCTION

In related litigation, Patent Owner has mterpreted some claim terms broadly
for purposes of mfringement, see EX1044, pp.63-68; EX1046, pp.63-69, even
though a narrower mnterpretation may be more reasonable, but Petitioner contends
that no express constructions are needed for this proceeding because the claims are

obvious under erther mterpretation. EX1003. q112-113.

‘060: Paper 1 (Pet.) at 21
"160: Paper 1 (Pet.) at 23

1. “array die” (POR 16-18)
The Board correctly concluded there is no need to construe “array die”

because the claims are obvious under either interpretation. ID 9-11. 16-17. As

discussed below (pp.13-15. 33). that 1s still the correct approach.

'060: Paper 24 (Reply) at 1
"160: Paper 24 (Reply) at 1

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 70
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Kim's “slave chips” are not limited to DRAM dies

As Petitioner correctly pomts out, Kim does not even

mention DRAM and thus 1s not imited to DRAM. See Reply 3.

'060: Paper 13 (ID) at 23;
see also '160: Paper 13 (ID) at 24

[0048] FIG. S shows an exemplary embodiment in which
one main chip C0 and two slave chips C1 and C2 are stacked.
Although only one main chip and two slave chips are shown,
it is to be understood that any number of main and slave chips

may be used.

EX1014 (Kim) at [0048]

FIG.5

"second group of at
least one array die"

/52 (orange)
“second die /
interconnect”
(teal) r‘,“ "first group of array dies”
/ (yellow)
//
"first die /
interconnect” \ GIO_Rank!
(light green) co " -
~ / control die" (green)

/

EX1014 (Kim) at Fig. 5

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Rajan is not limited to DRAM dies

oA
LS 419 i » DRAM [ "B
Fore, as Petitioner pomts out (Reply 2-3), Rajan states that “any T AN ASTA I |4 415A
type of memory whatsoever” may be used m 1ts disclosure and lists non- g > SRAM J«
DRAM memories. Ex. 1015, 15:3-9. /_;_/ / N 4178
'060:[Paper 13 (ID) at 23; Z—)\{ P 4 DRAM | | _ 4158
"160: Paper 13 (ID) at 24 - =
see also aper a /‘g/ \,\41 re / (—»\3
< ;.I/V DRAM S 2 o
The physical memory circuits employed in practicing this = | N 170 o |a
invention may be any type of memory whatsoever, such as: . LI' a3
DRAM, DDR DRAM, DDR2 DRAM, DDR3 DRAM, sl -
SDRAM, QDR DRAM, DRDRAM, FPM DRAM, VDRAM, . 4 4 1 4 y
EDO DRAM, BEDO DRAM, MDRAM, SGRAM, MRAM, | | l
IRAM, NAND flash, NOR flash, PSRAM, wetware memory, /) Address  Control Clock Data
etlc. ! \__/

EX1015 (Rajan) at 15:3-:9; see also EX1052 (Brogioli) at 178:25-179:17 From Host System —- 404
FIG. 4
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 060: Paper 24 (Reply) at 13-15

'160: Paper 24 (Reply) at 16-18
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Rajan discloses a JEDEC (DRAM) interface, even for non-DRAM dies

P SNT AND 7,

Ry 411

™\
J/

Memaory Apparatus

419 — DRAM
y — — — 1 N~ MSA  emmmmmooooo oo |
o . Petitioner’s contention is that it AM7A s ! |
= ...§ i f I
. cc, - . 1 !
would have been obvious “‘to create a package with an inferface that a >] DRAM » | |Rysbca1 Attibutes I Rysical Atiributes FrecarSioage I :
complied with the well-known JEDEC standards.” Pet. 93 (emphasis e N 8 _—1 ! Prysios] Memory Circuits E
] ) © 417 X
added): see also Pet. 94 (asserting that “emulating a standard JEDEC £ ! i
- : : S ] DRAM | 4158 | :
interface was well-known”). Thus, on this record, we do not agree with 3 \\ é = ! [ o s E Podietivetig [ o E [ S 1
Patent Owner that Petitioner’s reliance on JEDEC compliance undermines @ M 7V L 3 i l_““—\ E
.. . i S
Petitioner’s contentions. § —> DRAM \r\/ Je— 2 ° i K%EEZ ] Emuletion Logle — E\TEE% E
0 on | Storage Storage i
'060: Paper 13 (ID) at 24; 2V 417D v /\:’ '_J | 1 \_I |
see also '160: Paper 13 (ID) at 25 | o i | [ Symem G = = |
per 13 (ID) Buffer Chip /Tm w3 |[Gemem ] (e ) (e | o | |
/ i Interface Circuit i
A A A F 3 : i
I i

PSR | Y S

-
A 4 _
Address Control Clock Data Memory Inedtace | | MEoX AL [”’"‘“j;;{,i{f;f;;’“""" §
1

T~ e e |
Serial fesence ]
From Hos! System — 404 esree [ e |

FIG. 18

ay take the form of or incorporate, or
mto, a register, an AMB, a buffer, or the like,

and may have torwarding, stor- FIG. 4
and/or buffering capabilities.
EX1015 (Rajan) at 4:20-:24; see also id. at 4:48-:50, 14:6-:11, 14:39-:62 & Fig. 18
'060: Paper 24 (Reply) at 13-15
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Using non-DRAM dies (e.g., Flash or SRAM) with a DRAM interface was known

[0015] Internally, the shared interface 105 includes cir-
cuitry to forward control and data signals to the appropriate
memory die, converting signals from the external data access
protocol to an internal data access protocol as necessary. For
example, in an embodiment having a DRAM external inter-
face, control and data signals may be forwarded without
change to a DRAM die (or with data serialization or deseri-
alization to compensate for differences in path width between
the internal and external data and/or control paths), but may
be converted from DRAM format to Flash memory format

belore being forwarded to the Flash memory device. In gen-
eral, any external protocol may be used to access the hybrid

memory device, and any internal protocol or set of protocols
may be used to control the volatile and non-volatile storage

dice. Further, while only two storage dice are shown, multiple
non-volatile storage dice and/or multiple volatile storage dice
may be provided and selected by the shared interface circuitry
based on incoming address and/or control signals. In such
instances. the multiple volatile storage dice may be identical,
or may be different in various regards, including storage
capacity, storage technology (e.g.. one or more SRAM dice
may be packaged with one or more DRAM device). and/or the

a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2010/0110748 A1
Best (43) Pub. Date: May 6, 2

010

(54) HYBRID VOLATILE AND NON-VOLATILE
MEMORY DEVICE

Related U.S. Application Data

17, 2007

(60) Provisional application No. 60/912,321, filed on Apr.

Volatile
Storage
(DRAM)

Storage
(Flash)

101

|
l
Non-Volatile |
|
|

—

|
|
|
Il 103
|
|
|

108 $——1 06: 100

Shared Interface 105 |

T T 112&—?\

102 f\104

multiple non-volatile storage dice may be identical or mixed WEN REN Control  Data
as where a Flash memory device is packaged with one or
more ROM devices to form a system in package.
EX1060 (Best) at [0015] & Fig.1a; see also EX1052 (Brogioli) at 268:4-272:18; EX1061, 22-25 (Final Written Decision against Netlist applying Best) '060: Paper 24 (Reply) at 13-15

BAKER BOTTS
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Using non-DRAM dies (e.g., SRAM) with a different interface was known

0. As shown at the bottom of page 1 of Hardware Design with VHDL Design Example: SRAM ECE 443

Exhibit 2053, the purpose of these slides is to (External SRAM A

A common type of system RAM is asynchronous static RAM (SRAM).
teach students how to design a memory controller P Y y ( )

that can control asynchronous SRAM while making Access is more complicated than internal memory -- here data, address and control

the SRAM look synchronous to the rest of the signals must be asserted in a specific order and held for a specific time.

system, as explained in the middle of the slide; X .
A memory controller is usually used to shield the synchronous system from SRAM.

It is responsible for generating the properly timed signals and making the
ATTORNEY ZHONG: Objection; form. SRAM look ’synchronous’.

correct?

THE WITNESS: Just skimming through the EX2053 (SRAM) at 1
slides. So in part, I'm on Slide 8. And it talks
about at the first sentence, "The memory
controller provides a 'synchronous' wrap around

the SRAM."

So it looks like at least one of the
things the memory controller is trying to do is

provide a synchronous view of the underlying

asynchronous SRAM.

EX1052 (Brogioli) at 243:11-244:2

'060: Paper 24 (Reply) at 13-15
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'060/°160 Patents admit DRAM package can have non-DRAM “array dies”

name a few

The memory package 200 can include any type of memory
package. For example, the memory package 200 may be a
DRAM package, a SDRAM package, a flash memory pack-
age, or a DDR SDRAM package (e.g.. DDR3, DDR4), to

‘060: EX1001 at 5:1-:5 =0
'160: EX1001 at 5:4-:8 = =

Die interconnect 220b

Array Dies 210c and 210d o 7‘
(orange) .

Array Dies 210a and 210b
(yellow)

(teal)

Die Interconnect 220a
(light green)

BAKER BOTTS

T Drivers 234

,,,,,,,,,,,

(for data)

D As with the
array dies 210 and 310, the array dies 824 may include any
type of Random Access Memory (RAM) die. For example,
the array dies 824 may include DDR DRAM, SDRAM, ﬂash
memory, or SRAM, to name a few.

‘060: EX1001 at 21:67-22:4
160: EX1001 at 21:52-:56

Q. As we discussed earlier, the '060 and '160 patents, each of the
array dies can be SDRAM or non-volatile memory or SRAM
memory, all of which existed before the '160 and the '060 patents,
correct?

A. Those types of memory technology, for example, SRAM or
DRAM itself, were known prior to these patents; that's correct.

Q. So claim 10 of the 160 patent requires, among other things, a
DRAM package comprlilsing stacked array dies, correct?

A. In comprli]sing with the stacked arrays dies, at the top of
column 25.

EX1052 (Brogioli) at 339:2-:9, 262:23-263:2

'060: Paper 24 (Reply) at 1, 13-15
'160: Paper 24 (Reply) at 1, 16-18
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"CHIP SELECT SIGNALS" CLAIM CONSTRUCTION

"CHIP SELECT SIGNALS" AND CONDUITS WERE OBVIOUS

GROUND 1 ("160), CLAIMS 15-16
GROUNDS 1-3 ('060), CLAIM 6

BAKER BOTTS
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District Court: “chip select signal” for a given memory package
has plain and ordinary meaning (which was well-known)

“chip select signal”
(’060 Patent, Claims 11-14, 16-19, 20-21, Plain and ordinary meaning.

“chip select conduit™

EX2004 at 35 | (060 Patent, Claims 6, 11-14, 16-19) Plain and ordinary meaning.

JEDEC Standard No. 79-3C Symbol Type Function
Page 13 | CS# (CS0#), (CS1#), Chip Select: All commands are masked when CS# is registered HIGH. CS# provides for external

Input

EX1019 at 13 (CS2#), (CS3#) Rank selection on systems with multiple Ranks. CS# is considered part of the command code.

This last bus, the chip-select bus, is essential
in a JEDEC-style memory systemn, as it enables the
intended recipient of a memory request. A value
is asserted on the chip-select bus at the time of a

Memory Systems request (e.g., read or write). The chip-select bus

contains a separate wire for every rank of DRAM in

. the system. The chip-select signal passes over a wire
CaChe’ DRAM’ Disk unique to each small set of DRAMs and enables or

) . disables the DRAMs in that rank so that they, respec-
© 2008 by Elsevier Inc. All rights reserved, tively, either handle the request currently on the bus
or ignore the request currently on the bus. Thus, only
EX1022 at 319-20 the DRAMs to which the request is directed handle
the request. Even though all DRAMSs in the system
are connected to the same address and control bus-
ses and could, in theory, all respond to the same
request at the same time, the chip-select bus pre-
vents this from happening.

'060: Paper 1 (Pet.) at 60-61; Paper 24 (Reply) at 1-2, 15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 74-75; Paper 24 (Reply) at 1-2, 18-19 78
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JEDEC teaches separate “chip select signal” (red) to each stacked

die (

BAKER BOTTS

) sharing the data bus (

), thus avoiding collisions

DQO0-7

DM/TDQS, TDQS

DQs.DAsS

CK.CK,RAS,CAS WE An BAn

Figure 2 —

Qual-stack‘eq / Quad-

EESIEEECI[TEE S[EE € ¢

gmglégzglé Sz.tgléommlo

g & & g & % g 8 35 g 8 ¥

c e g g

& 3 3 3

- - oW wul RS 1l = w

8 ¢ gle]lle ¢ slellle ¢ a[e]llls & = ]
a | _|
‘9 g l

N 5 algl ¢ 8 |p 3 (B

g 8 AP g R g oy A8
13 A 4

R .
?g DDR3 8DRAM x8 Yank association

EX1019 at 12

t‘ o o [
. ° R
. * *
. RAPT
Table 6 —2,Co n’lanil‘Truth Table
*

L 3

. CKE “1“:" A0-
Function Abtl;;"elvm Previous | Current iCS# RAS#| CAS# | WE# %AA(;_ 1}\1135_ Aﬁlcz#_ %&13_ AAlpi Notes
Cycle Cycle
Mode Register Set MRS H H L L L L BA OP Code
-(Fixed BLS8 or BC4) WR H H L, H L L BA | RFU v L CA
Read (Fixed BL8 or BC4) RD H L H L H BA | RFU ' L CA
Device Deselected DES H H H X X X X X | x | x X [ 1|

EX1019 at 33

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 1 (Pet.) at 60-61; Paper 24 (Reply) at 1-2, 15
'160: Paper 1 (Pet.) at 74-75; Paper 24 (Reply) at 1-2, 18-19
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Both Kim and Rajan teach using “chip select signals”

Kim Rajan
“d\ & |
FIG.2 S “second group of at
r ; 2 least one array die"
"data ... signals" -—
(gfe;) signals (orange) \"9’\ “second die
\ o ; :—4—‘5‘;____/- interconnect”
g (teal)
Shared Data =
In%l:étogﬁm “first group of -§ 4ise “first die
i i array dies" = 1 interconnect”
’ I — - (yellow) & 3 (light green)
/ 080 Cst 217
“chip select conduits” i [ 0 0 —— Cmp* 3 ,—}V o
(blue) “control die" > I I I 7 g
(green) Address Control Clock Data
- - . . 1
[0032] The chip selection signals CS0 and CS1 are signals i)
that may be generated as command signals applied from a - P T docoded bv The boffer i
device external to the semiconductor memory apparatus 2 and the extra address bits may be decoded by the buifer cuip to
buffered. individually sclect the DRAM chips, utilizing separate chip
) ' select signals (not shown) to each of the DRAM chips in the
EX1014 (Kim) at [0032] & Fig.2 stack.
“ay take the form of or incorporate, or
be incorporated 1nto, a register, an AMB, a buffer, or the like,
and
and may have forwarding, stor-
g, and/or buffering capabilities.
EX1015 (Rajan) at 4:20-:24, 6:34-:38 & Fig.4
'060: Paper 1 (Pet.) at 60-61; Paper 24 (Reply) at 1-2, 15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 74-75; Paper 24 (Reply) at 1-2, 18-19 80

Samsung Electronics Co., Ltd.
Ex. 1067, p. 80



Rajan teaches rank multiplication with a separate “chip select signal”

for each die in the stack
Rajan

the extra address bits may be decoded by the buffer chip to

individually sclect the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chipsiyaﬂ
"/

stack.

“second group of at i
least one array die" v

orange G '
(orang )\“9(\_4 DRAM second die
\‘~:?~‘ 417A "4:;151____————"' interconnect”
3 “ (teal)
S ] DRAM [ — ea
L
° 4178 2 i
“fi £ — ks "first die
first group of Bl Y 5 | _a1s8 fi )
array dies - P o interconnect
@ 417C - 12 .
(yellow) S 3 (light green)
y §' it DRAM - 8 s gntg
2 442D -
| Buffer Chip Ir- w413
/ § A A A A )
“control die" 1
(gfeen) Address Control Clock Data

-

From Host System — - 404

FIG. 4

EX1015 (Rajan) at 4:20-:24, 6:34-:38 & Fig.4

BAKER BOTTS

Q. So if 417A and 417B belonged to the same

rank and they're connected to the same data wire,
there potentially can be collision issues and
current issues 1f they output data at the same time;
is that right?

A. That is a big if. You would never let them
output data at the same time if you made them in the
same rank. You would -- you would put them in
different places of the address space so only one or
the other was operable.

Q. But if they are in the same rank, then they

would be responding to the chip selection or read

commands and output data simultaneocusly, wouldn't
they? Isn't that what a rank of memory does?
A. I guess that's right. So you wouldn't put

them in the same rank, then, unless you had some

local modification to be able to do -- yeah. So you
I

wouldn't put them in the same rank. Again, that is

not what I relied on.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2025 (Wolfe) at 91:4-:22

'060: Paper 1 (Pet.) at 60-61; Paper 24 (Reply) at 1-2, 15
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Rajan’s separate chip selects and shared data buses (on the right) were well known
for rank multiplication (without data collisions) as shown by Ellsberry (on the left)

Four separate chip selects

, . (CSOA, CS1A, CS0B, CS1B),
- second group of at £ h Kk (f k |
2 least one array die” A one for each rank (four ranks total)
—‘Ll / (orange)
AN A0
09(3:0) 1206 “second
—’é‘ém%—lm - \n = ”3’5,3’01 30 paws least one
;:‘Cu, g?;o ™ NaHINoe) Y "second die
/4:_‘15_‘_’____——- interconnect”
35:7 4 ggslr“ b (teal)
I SWIICH “first group of s “first die
'fj, zcsxi- DIZ}E | array dies" /’L’/ interconnect”
; ]) (yellow) 3 (light green)
ooR /1308 2 IE
Buffer Chip .ﬂlrn, 413
— ik % o . 1/' 5 5 4 —
first group of array dies i o | | l v
[ NCLK AC ACA ACA I I (gfeen) Address Control Clock Data
Nt LT L= cso Ccsoa [csoa (yellow) 1
—s1] cs CSIA [CS1A, PCLK NCIK From Host System — . 404
oty — Control Unit —_—4 A —
x| ¢ “control die == ASC s 2 - -
(green) 1ot { oy At lcss the extra address bits may be decoded by the buffer chip to
mox " . . e . aqe s .
Fig. 12 VodlMoge SO individually select the DRAM chips, utilizing separate chip
Ao, 13 select signals (not shown) to each of the DRAM chips in the
stack.
EX1026 (Ellsberry) at Figs. 12-13 EX1015 (Rajan) at 6:34-:38 & Fig. 4
'060: Paper 1 (Pet.) at 27, 29-30; Paper 24 (Reply) at 8-9
'160: Paper 1 (Pet.) at 29, 21-32; Paper 24 (Reply) at 9-10
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The Institution Decision correctly found that the Petitions demonstrated
invalidity under the District Court’s construction of “chip select signals”

2. “Chip Select Signals,” "Chip Select Conduits”
Claims 6, 11-14, 16-19, and 2934 recite “chip select signals™ or
“chip select conduits.” Patent Owner argues that the district court construed

the term “chip select signals” and associated “chip select conduits™ to
“excludef[] situations in which a chip select signal could enable multiple
array dies at once” and contends that we should adopt this construction.
Prelim. Resp. 23-24 (citing Ex. 2004, 33-34). For the reasons explained

below in section II.E.6, we determine that Petitioner has demonstrated a

reasonable likelihood of prevailing under the district court’s construction,

and, therefore, we need not further address this claim construction at this

time. On this record, we disagree with Patent Owner’s argument because

Petitioner relies on Rajan’s disclosure of “utilizing separate chip select
'‘060: Paper 13 (ID) at 11-12, 26

signals (not shown) to each of the DRAM chips in the stack” (Ex. 1015,
6:34-38). Pet. 61 (citing Ex. 1003 99 329-330).
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The Institution Decision correctly found that the Petitions demonstrated
invalidity under the District Court’s construction of “chip select signals”

we agree with this interpretation as applied to the “second chip select
signals” term of claims 15 and 16 of the *160 patent because these claims
recite “the second chip select signals having a number of chip select signals
greater than the first chip select signals and equal to a number of array dies
inthe plurality of array dies” (emphasis added). Claims 15 and 16 recite
that there are fewer “first chip selection signals” than “second chip selection
signals,” and, therefore, each of the “first chip selection signals™ appears to

apply to multiple array dies, which makes sense in the context of the “rank

multiplication™ of claims 15 and 16. Petitioner, however, also relies on Rajan’s disclosure of

160: Paper 13 (ID) at 11-12, 27 “utilizing separate chip select signals (notshown) to each of the DRAM
chips in the stack” (Ex. 1015, 6:34-38). Pet. 73 (citing Ex. 1003 99/ 443—
450). Thus, we disagree with Patent Owner’s contention that Petitioner has
not shown “where in the Petition it argues that each die in the modified Kim
(where a TSV is connected to more than one die) belongs to a separate rank

or receives a separate chip select signal.” See Sur-reply 5 (emphasis
added).

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 84
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Non-DRAM devices also used “chip select signals”

Q. And do you use chip select signals with
SRAMs?

A. Normally, vyes.

0. What about with.EEEE_memory devices?

A. Often, yes.

EX2025 (Wolfe) at 72:6-:10

BAKER BOTTS

1574

M48Z512A
M48Z512AY, M48Z512AV

4 Mbit (512 Kbit x 8) ZEROPOWER® SRAM

Table 1. Signal names Table 2. Operating modes
AD-A18 Address inputs Mode L") E G W | pqo-DQ7 Power
DQO;DQ? Data inputs/outputs 4751055V Vin X X High Z Standby
B Chip enable inpu or vie | x | v Din Active
= 451055V
G Output enable input or Vi Vi Vin Dour Active
w WRITE enable input 30to36V Vi | Vi | Vi | Highz Active
Vee Supply voltage Deselect | Vgoto Vprp (min)" X X X High Z CMOS standby
Vss Ground Deselect < Vsom X X X High Z Battery backup mode

1. X =V orV; Vgp = battery backup switchover voltage.

EX2044 (STMicroelectronics) at 1, 5, 7

2, 4, 8Gb:

A%icron

x8/x16 Multiplexed NAND Flash Memory
Bus Operation

CE# is used to enable the device. When CE# is LOW and the device is not in the busy
state, the Flash memory will accept command, data, and address information.

When the device is not performing an operation, the CE# pin is typically driven HIGH
and the device enters standby mode. The memory will enter standby if CE# goes HIGH

EX2043 (Micron) at 16
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Kim + Rajan’s interface can use signals from the JEDEC standard,

even if the memory chips are not DRAM
/» 411

4 ™
- — - — —49 »____—» DRAM
The physical memory circuits employed in practicing this |~~~ _—— N~ [ ,
inventi b type of hat h as: =73 417A . | E '
mvention may be any 1ypc ol memory whnatsocver, such as: el !
DRAM, DDR DRAM, DDR2 DRAM, DDR3 DRAM, \—1____;\ DRAM Rysical Aftributes Rysical Aftributes W;:;L?;aéeeij i
SDRAM, QDR DRAM, DRDRAM, FPM DRAM, VDRAM, o3 N~ — i Physioal Wommory Circuits !
g i

EDO DRAM, BEDO DRAM, MDRAM, SGRAM, MRAM, e 4178 : 5
IRAM, NAND flash, NOR flash, PSRAM, wetware memory, & X DRAM v 4158 | ‘
<O / 2 L i Memory Address Memory Controt Msmnry Clock | Memory Data :
etc . U)‘ \\ / i Signal Interface Signal Interface Signal Interface Signal Interface X
w i I
EX1015 (Rajan) at 15:3-:9 % wh 7y r_\S ! !

Memary System
< —>I X DRAM ~ }‘_ % % E E’t"fﬁe — Emulation Logic - E’Exﬁif’: ;

torage torage
Buf'ﬁ chb /T - 41 3 E System Address System Control System Clock | System Data ;
Signal Interface Signal Interface Signal Interface Signal Interface |
/ : Interface Circuit 1
F 3 A A 3 : !
1 i

Memary Apparatus

-
\ 4 X
Address Control Clock Data Memary nierface | | Mgmoy e || Moo amcton | £
1 \——’-’/ |

From Host System —w- 404

Data P ocessing

Engine 1 ’ &br Interf ace I

System BIOS

Storage ] |

Serial fesence
ector

Host Syst

ay take the form of or incorporate, or
mto, a register, an AMB, a buffer, or the like,

and may have torwarding, stor- FIG. 4
and/or buffering capabilities.
EX1015 (Rajan) at 4:20-:24; see also id. at 4:48-:50, 14:6-:11, 14:39-:62 & Fig. 18
'060: Paper 1 (Pet.) at 16-18
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CLAIM 7 OF ‘060 PATENT

GROUND 2 ('060)
(KIM + RAJAN + RIHO)

BAKER BOTTS

Samsung Electronics Co., Ltd.
Ex. 1067, p. 87
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‘060 Claim 7

7. The memory package of claim 1, wherein a first number
of array dies in the first group of array dies and a second
number of at least one array die in the second group of at least
one array die are selected in consideration of a load of the first
die interconnect and a load of the second die interconnect so
as to reduce a difference between a first load on the first data
conduit and a second load on the second data conduit, the first
load including a load of the first die interconnect, and a load
of the first group of array dies, and the second load including
a load of the second die interconnect and a load of the second
group of at least one array die.

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 88
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Ground 2 (‘060): Kim and Rajan + Riho — minimizes skew and load

FIG.5

|eo

EX1014 (Kim) at Fig. 5

L

second group of at

EX1015 (Rajan) at Fig. 4

BAKER BOTTS

“first die

interconnect”

(light green)

NOTED DQ BUS DODE
NOTED DQ BUS D1D8
FIG.4 % e

Riho

SDRAM, D15
SDRAM, D7
SDRAM, D14
SDRAM, D6
SDRAM, D13
SDRAM, D5
SDRAW, D12
SDRAM, D4
SDRAM, D11
SDRAM, D3
SDRAW, D10
SDRAM, D2
SDRAM, D9
SDRAM, D
SDRAM, D8

NOTED DQ BUS D7D15
TSV15

DATA BUS SHARING CHIP PAIR “Sefond group Of at
— .
least one array die
(orange)
SIFRONT
SURFACE
TSV

“\si8ack “ i
| -2 second die

t_mm e i  ———— interconnect”

(teal)

“first group of array dies"

SDRAM, D0

]

: (yellow)
LOGIC LSI SURFACE

Vel

LOGIC LSI CHIP.
20

| «——— “control die" (green)

EX1016 (Riho) at Fig. 4

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

[0050] In the illustrated structure, since the data signal DQ
and data strobe signal DQS/B TSVs for all the DRAM sets
corresponding to the respective [/O groups can be made sub-
stantially equal in length to each other, the skew between data
signals DQ and data strobe signals DQS/B can be minimized.
This structure (equi-length interconnections) 1s very impor-
tant in the stacked structure in which the plurality of DRAM
sets are stacked in sequence with respect to the controller
chip.

EX1016 (Riho) at [0050]

[0103] Further, by employing the structure in which the
stacked SDRAM chips arc divided into the groups (chip
selection groups) and the through-silicon vias (TSVs) are
each shared by the groups, it is possible to reduce by half the
load of each SDRAM chip as compared with the case where
the SDRAM chips are not divided into the groups.

EX1016 (Riho) at [0103]

'060: Paper 1 (Pet.) at 81-82; Paper 24 (Reply) at 16-18;
EX1003 at 11 169-173, 335-56 89
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Netlist admits that Riho teaches two dies in two ranks sharing “equi-length” TSVs,
thus reducing skew without the need for more TSVs that “were difficult and expensive”

i Riho, pairs of dies from two different ranks are connected to the same

ISV.

'060: Paper 20 (POR) at 52

Riho discloses instead that the skew between DQ and DQS/B are reduced by

making the corresponding TSVs “substantially equal in length to each other.”

EX2023 (Brogioli) at 1203

- TSVs that penetrate through multiple

dies were difficult and expensive to form at the time of the invention.

EX2023 (Brogioli) at T 195

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '060: Paper 24 (Reply) at 16-18; Paper 20 (POR) at 52 90
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A larger load on one TSV vs. another TSV would skew the signals

BAKER BOTTS

first data conduit and a second load on the second data conduit [which a Skilled

so as to reduce a difference between a first load on the

Artisan understood reduces skew between the data signals].” Supra at §9135-137.
For example, a Skilled Artisan would have understood that the larger the capacitive
load, the larger the delay in the transition of the driven signal. Ex. 1030 (Brown) at

p.134. Accordingly, a difference in load may result in different signal timing,

resulting in a skew between different signals. For example, DQ and DQS signals

should be synchronized, but a skew between them may result in an erroneous read

of the data value.

‘060: EX1003 (Wolfe) at 1341

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '060: Paper 24 (Reply) at 16-18; Paper 1 (Pet.) at 82-83 91
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Riho teaches to have “equi-length” TSVs and the same number of chips (e.g., two)
on each TSV “in consideration of a load of the ...die interconnect” (e.g., to reduce skew)

FIG. 5

CHIP SWITCH
CIRCUIT

SDRAM, D15

SDRAM, D7
SDRAM, D14

SDRAM, D6

SDRAM
D1, DS, D2, D10, D3,
D11, D4, D12, D5, D13

SDRAM, D8

SDRAM, DO

LOGIC LSI CHIP

BAKER BOTTS

TSV715 CHIP INTERNAL CIRCUIT
COoSIG " SELECTION
C1SIG |ROM1 CONTROL CIRCUIT
%4 | [ D715 OS DRIVER IN
EMORY READ
g {on] ] w——]
= R1 ) R2 c2
?.L OFF !' L1 l
T sb’ CS15
CIR HOFF sali{ L1C2R2 CIRCUIT |
CIRCUITRHION sb | _CS7
‘C1R1 OFF sal{ L1C2R2 CIRCUIT
CIRCUITPHOEE sbi _CS14
IR mmaﬁuwmmmwﬂ
CIRCUITHHOFE sbiil _cs6
C1RT OFF sa ]—|L102R2 CIRCUIT ]
clrcuiThHIOFE sbll _css
o ITOEE samj' L1C2R2 CIRCUIT |
CIRCUITHHHOEE sb it} S0
1o 3
L2 l MOS DRIVER IN
MEMORY WRITE

EX1016 (Riho) at Fig. 5

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

DATA BUS SHARING
CHIPS D7 AND D15

Q. Okay. Do you have to overcome the loads
that's imposed by the segments, basically the unused
segments of the TSVs --

s Yes.

A. Yes. As we discussed yesterday, you need to

look at the entirety of the resistance capacitance,
inductance network in order to understand the load
on the driver that is driving that TSV and that's

what's illustrated in Figure 5.

EX2025 (Wolfe) at 197:21-198:5

'060: Paper 24 (Reply) at 16-18; Paper 1 (Pet.) at 18-19
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Netlist’'s new sur-reply argument relies on Strawman #2 (cross-
connecting TSVs and ranks), contrary to teaching of Kim + Rajan

Riho’s die grouping would be the same as

the second scenario discussed in the POR, and Samsung does not dispute its

inoperability.” P

Shared Data

Input/output
Section

'060: Paper 28 (Sur-reply) at 21

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Kim + Rajan

3 , “first die
"first data conduits" fi

4 interconnects” Data storage in
(pink) TGS (light green) Rank 0 or Rank1
"data terminals” 2
(grey) \ S g
X
| -1
| > e a0 i
L i

“second data conduits”
(rose) (teal)

"second die interconnects”

“second group of at

least one array die" Vi
orange .
—— )\us\ GRAM - - “second die
\,;\ 1A [ a1sa interconnect”
3 ‘ (tea)
«
o e e W
first gr_oue of g R E— p. ‘ﬂrst die )
array dies - q‘nc interconnect’
(yellow) S 3 (light green)
< _L)RAM g §
22— . i, s
- i Buffer Chip o a13
. s $ k 4 4
control die’ | | [ T
(green) Address  Control Clock Data

1

From Host System —- 404

the extra address bits may be decoded by the buffer chip to
individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips in the
stack.

EX1015 (Rajan) at 6:34-:38

'060: Paper 1 (Pet.) at 81-82; Paper 24 (Reply) at 11, 16-18 93
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GROUNDS 4-5 ('060)
AND GROUND 2 ("160) O 3

GROUND 4 (*060): RIHO+RAJAN

GROUND 5 (060),
GROUND 2 ('160): RIHO+RAJAN+RIHO2

BAKER BOTTS

Samsung Electronics Co., Ltd.
Ex. 1067, p. 94




Prior Art: Riho2 [EX1018] (same inventor as Riho [EX1016])

[0003] This invention relates to a semiconductor device
having a DRAM or the like. and particularly to a semicon-
ductor device formed by stacking a plurality of chip dies.

TOUT<3:0>
“R'Mgt‘fps'sw-) TOUT<0> TOUT<t>|  TOUT<>| TOUT<3>
OUTN
vooa ! | ]
T
X2 X4 X8
: ehlhl®h .
?UTPUT‘ TR2 >
FIG. 7A BUFFER]  x1

[0097] FIG. 7A shows a circuit configuration for optimiz-
ing the output drive capacity of output buffers provided in the
mnterface circuit 30, according to a change in the time constant
caused by parasitic capacitance and parasitic resistance.

EX1018 (Riho?2) at [0003], [0097] & Fig.7A

'060: Paper 1 (Pet.) at 20-21, 138-40

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 1 (Pet.) at 22-23, 81-86 95
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SUMMARY OF COMBINATIONS

BAKER BOTTS

Samsung Electronics Co., Ltd.
Ex. 1067, p. 96
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Riho + Rajan

Riho: control die with TSVs to
groups of stacked array dies

Rajan: interface that
complies with JEDEC

“second group of at

least one array die" Y ol
FIG. 4 NOIS DA By IND NoTED o0 US D108 HOTED DQBUS DTS (orange) \419r\ — ~ Ssaond dis
\—l\\‘ 4 "
:2::‘ 2;5 T [prasswancormR  “socond group of at ¥ 417A /::_:‘i':__/ interconnect
0 S least one array die" S DRAM e (teal)
o3
SORAN, 06 wale (orange) st ¢ B Mam “first die
SORAM, D13 SURFACE rst group o 5 { TN ] 4158
ki o array dies" = |_ 4= — interconnect’
SORAM, D12 \geack “second die (yellow) 2 i Bl ) (light green)
s = ! interconnect” <> DRAM e s
SDRAM, D11 T
SDRAM, D3 : (teal) 27 417D ‘O_‘r::
SORAM, D10 133 [ P Buffer Chip \ f‘\ 1'!« 413
= E et L (R QIR “scond data condui
firstdie RS (CO”"C; te J (rose)
zr?terconnect Soaloe P green Control Data
(light green) m LOGIC LS| SURFACE 1
LoseLsionp +———— “control die" (green) From Host System —- 404 "fif’st data conduit”
(pink)
EX1016 (Riho) at Fig. 4
ay take the formof or incorporate, or
nto, a register, an AMB, a buffer, or the like,
and may have forwarding, stor-
and/or bullenng capabilities.
EX1015 (Rajan) at 4:20-:24; see also (d. at 4:48-:50, 14:6-:11, 14:39-:62 & Fig. 18
'060: Paper 1 (Pet.) at 91-138; Paper 24 (Reply) at 19-34
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 81-127; Paper 24 (Reply) at 19-34 97
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Riho and Rajan + Riho2 — optimizes drivers given TSV's variations in capacitance/resistance

Riho's TSVs have varying impedance (capacitance, Riho2: optimizes drivers according to timing
resistance) due to manufacturing and position variations caused by capacitance/resistance
FIG. 4 '#g&nmmowﬂ/;‘g}‘:fnosusmm NoTEDDaBUS OIS

S e
’ l-’lmm'_lgﬁi ‘ME 'DATAEUS SHARING CHIP PAIR ., d

R —— )
owr AR [ Secondgrotp of at
SORAM, D14 i least one array die

SDRAM, D15

SORAM, D6 (orange)
S| FRONT
SORAM. D13 SURFACE
SORAM, D5 e (T%ﬂﬁ&)s SIGNAL)
\ "~ ¥ . TOUT:
SORAY, D12 - , \gmox e ouTP UT<0>) TGUT<]1> TOUT<[2> TOUT<3>
SORA, D4 | P " OUTN
- } interconnect

SORAM, D11 T (teal) vDDQ J l | f

SORAM, D3 : TR1

SORAM, D10 i e X2 X4 X8

SORAM, D2 I Il ﬂrlslt group of array dies 30 jé T T *‘| VIA
pp . ello
first die jx: ';9 e = e e (yellow) OUTPUT TR2 ’&
interconnect L — FIG. 7A orren] v o)
(light green) P o ) ‘!.EGIC LS| SURFACE

Loclchlzc;f +«— “control die" (green)

[0097] FIG. 7A shows a circuit configuration for optimiz-
ing the output drive capacity of output buffers provided in the
interface circuit 30, according to a change in the time constant

[0055] T1tis preferable to take into account that, practically,
signal lines formed by through-silicon vias (TSVs) are not
necessarily made equal in impedance to each other due to

manufacturing variations in manufacturing processes (TSV caused by parasitic capacitance and parasitic resistance.
forming process, bump forming process, and TSV-bump con-
nection process). : EX1018 (Riho2) at [0097] & Fig.7A

[0061] As is clear from FIG. 3, the SDRAM chip located
closer to the logic 1.SI chip 20 has a smaller penetrating
through resistance while the SDRAM chip located farther
from the logic LSI chip 20 has a larger penetrating through
resistance.

EX1016 (Riho) at [0055], [0061] & Fig.4

'060: Paper 1 (Pet.) at 138-143; Paper 24 (Reply) at 19-34

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 81-127; Paper 24 (Reply) at 19-34 98
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"ELECTRICAL COMMUNICATION" CLAIM CONSTRUCTION

“NOT IN ELECTRICAL COMMUNICATION
WITH [SOME OF] THE ... ARRAY DIES”

GROUND 2 (*160), [1.D.1]-[1.D.2]
GROUNDS 4-5 (*060), [1.D.1]-[1.D.2]

BAKER BOTTS

Samsung Electronics Co., Ltd.
Ex. 1067, p. 99

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




'060/'160 Claims: “not in electrical communication’

‘060 Patent, Claim 1:

at least a first die interconnect and a second die intercon-
nect, the first die interconnect in electrical communica-
tion with the first group of array dies and not in electrical Array Dies 210c and 210d
communication with the second group of at least one
array die, the second die interconnect in electrical com-
munication with the second group of at least one array
die and not in electrical communication with the first
group of array dies; and

(orange)

‘160 Patent, Claim 1:

first die interconnects and second die interconnects, the
first die interconnects in electrical communication with
the first group of array dies and not in electrical commu-
nication with the second group of at least one array die,
the second die interconnects in electrical communica-
tion with the second group of at least one array die and
not in electrical communication with the first group of
array dies; and

(yellow)

BAKER BOTTS

Array Dies 210a and 210b

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

4

i - 242 - 252

Die interconnect 220b

=
g
!
A

\
|
\
|
\
\
\
|
\
\
\
252¢ ‘
I \
\
\
|
\
\
\
|
|
\
\
\

(teal)
J e /
210c — 7/
2200 /
9 2520 //
/ T -I r 4 Die Interconnect 220a
. 72_21(]’:.[? | l / (light green)
// #_e ____«/ o //

Drivers 234
******* - T (for data)
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Riho + Rajan: each die interconnect is “not in electrical
communication with [some of] the ... array dies”

FIG. 4

SDRAM, D15
SDRAM, D7
SDRAM, D14
SDRAM, DB
SORAM. D13
SDRAM, DS
SDRAM, D12
SDRAM, D4
SDRAM, D11
SORAM, D3
SDRAM, D10
SDRAM, D2

ngr . SDRAM, D3
first die

§ ” SORAM, D1
interconnect

NOTED DQ BUS D0D8
Tsvos

Riho

NOTED DQ BUS D1D9
Tsvie

Rajan

“second group of at

(light green) T e

SDRAM, DO

LoaicLsicHie |
20/1

e - 4n
least one array die v
NOTED DQBUS D7D15 (oran g e) p ~ " :
TSVI5 \“g\s\\\ = ] second die
7 415A i "
DATABUS SHARING CHPPAR  “so0nd group of at _g M7A /‘:/ (nterconnect
S least one array die" 81— I pr——l (teal)
(orange) 3 N
SIFRONT G El 4178 ,,f. w
SURFACE first grgu? of 5 I YT | a1s ‘first die )
: o array dies - _#>1__—— interconnect
‘ ; 2 417C - :
Sl second die (yellow) S Y (light green)
interconnect” < DRAM - s s
(=] o
(teal) p O 4170 Bl
/ | Buffer Chip "‘ \ 17-_, 413
(ﬁélslto_cx)wp of arroy dies P = A 4 - 3 T~ "second data conduit"
Y control die ¢ (rose)
(9 ree n) Address Control Clock Data
LOGIC LS! SURFACE 1

+«— "“control die" (green)

BAKER BOTTS

EX1016 (Riho) at Fig. 4

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

"first data conduit”
(pink)

From Host System — - 404

EX1015 (Rajan) at Fig. 4

'060: Paper 1 (Pet.) at 100-02; Paper 24 (Reply) at 20-32

'160: Paper 1 (Pet.) at 92-94; Paper 24 (Reply) at 19-31 101
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The Institution Decision correctly found that Riho + Rajan renders obvious
“not in electrical communication with [some of] the ... array dies”

On the presentrecord. we find Petitioner’s contentions sufficiently

persuasive. Riho describes the TSV configuration as follows: “[T ]he data [00 65] Likew ise, the data signal DQ TSV19 and circuits
\ | signal DQ TSV19 and circuits formed at the front surfaces of the SDRAMSs formed at the front surfaces of the SDRAMs D1 and D9 are in
2 D1 and D9 are in a conductive state (i.e. on state) while the data signal DQ a conductive state (1e on Stﬂt@) while the data signal DQ
W TSV19is nor electrically connected to the SDRAMs other than the SDRAMs TSV19 1s not electrically connected to the SDRAMs other
DI andD9.” Ex. 10169 65 (emphasis added): see Pet. 100-01 (citing this than the SDRAMs D1 and D9. Further, the data signal DQ
disclosure). Thus/Rilio expressly discloses that there is 1o electrical TSV715 and circuits formed at the front surfaces of the
connection to SDRAM: other than the pair with which the TSV is in a SDRAMSs D7 and D15 are in a conductive state (1.¢. on state).
“conductive state.” On this record, we disagree with Patent Owner’s EX1016 (Riho) at [0065]

argument that Riho’s use of a switch to accomplish this is no different from
) o . . TSy Transmission

the prior art configuration in Figure 1A of the 060 patent. See Prelim. Gates

TSV715 _ CHIP INTERNAL CIRC

Resp. 39. Indescribing the state of the prior art, the "060 patent explains FIG.5
CHIP SWITCH
L. et e drivers 134 12 . Airtue CIRCUIT sa
that “a load exists on each of the drivers 134. 140. 184. and 186 by virtue of N—L ¥ MOSDRIVERIN | pata sus sHaRING
. . . L . L CHIPS D7 AND D15
the drivers being in electrical communication with the corresponding die SDRAM, D15
interconnects and the corresponding circuitry of the array dies.” which

requires a driver “large enough to overcome the load on the driver.”
< < SDRAM, D7

R !
CI1R(;UIT | iz

=]
|OFF sal
C1R1
CIRCUIT ul b “

explained in paragraph 65 of Riho. thus obviating the need for drivers large SDRAM, D6 |[CIR1

Ex. 1001, 2:8-13 (emphasis added). Riho does not present the same issue

because the TSVs are “not electrically connected to™ all of the SDRAMs. as ORI

enough to drive signals to all of the circuitry on all chips.

EX1016 (Riho) at Figs. 5, 6C

'‘060: Paper 13 (ID) at 18;
see also '160: Paper 13 (ID) at 19-20
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Netlist's expert had no opinion on the construction of “electrical communication”

Q. So would it be fair to say that the
construction of electrical communication does not
depend on 12222

MR. LINDSAY: Objection. Form.

THE DEPONENT: I don't have an opinion on

that one way or the other right now. I wasn't

asked to analyze that.

Q. (By Mr. Chandler) And in the answer you

just gave me, I didn't hear you say the word
"connection" or "electrical connection."

In your opinion, does the construction

for electrical communication depend at all on

whether or not there's an electrical connection?

A. Again, I haven't been asked to perform
that analysis or offer a construction on, gquote,
"electrical communication" by itself or how it may

relate to electrical connection.

EX1052 (Brogioli) at 356:15-:21, 356:25-357:6
'060: Paper 24 (Reply) at 20-23
160: Paper 24 (Reply) at 19-22
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 103
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District Court: “electrical communication” has plain and ordinary
meaning, and requires more than the “mere presence of ‘data ports’”

That said, 1f
Netlist’s position is the mere presence of "data ports” is enough to meet the “electrical

communication” requirement for the purpose of determining infringement or invalidity, the Court

Based on the foregoing, the Court agrees with Netlist that “electrical communication” is

different from “electrical connection.” The Court also agrees with Micron that the existence of

data ports, without more, does not satisfy the “electrical communication” requirement in the

claims. With this guidance, however, the Court will give this term a “plain and ordinary meaning”

construction.

EX1066 at 8-11

'060: Paper 32 (Mandatory Notices) at 2-3

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 32 (Mandatory Notices) at 2-3 104
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‘060/'160 Patents: “electrical communication”

500
™

BAKER BOTTS

LOAD OPTIMIZATION PROCESS

START

502
4

SELECT AFIRST SUBSET OF
ARRAY DIES AND A SECOND
SUBSET OF ARRAY DIES

2

504
™~

FORM ELECTRICAL
CONNECTIONS BETWEEN A
FIRST DIE INTERCONNECT
AND THE FIRST SUBSET OF

ARRAY DIES

v

506

N

FORM ELECTRICAL
CONNECTIONS BETWEEN A
SECOND DIE INTERCONNECT
AND THE SECOND SUBSET OF
ARRAY DIES

v

508
S

SELECT A DRIVER SIZE FOR A
FIRST DRIVER

v

510
~a

SELECT A DRIVER SIZE FOR A
SECOND DRIVER

The process 500 further comprises forming electrical con-
nections between the first die interconnect and the first subset
of array dies in an operational block 504. The process 500
further comprises forming electrical connections between the
second die interconnect and the second subset of array dies in
an operational block 506. Forming the electrical connections
places the die interconnects in electrical communication with
the respective subsets of array dies. In some embodiments,
forming the electrical connections can comprise forming
electrical connections between the die interconnects and at
least one port from each array die of the respective subsets of
array dies.

v

512
N

FORM ELECTRICAL
CONNECTIONS BETWEEN THE
FIRST DIE INTERCONNECT
AND THE FIRST DRIVER

v

514
|

FORM ELECTRICAL
CONNECTIONS BETWEEN THE
SECOND DIE INTERCONNECT

AND THE SECOND DRIVER

FIG. 5

Forming the electrical connections places the die inter-
connects in electrical communication with the respective
drivers. In some embodiments, forming the electrical connec-
tions can comprise forming electrical connections between
the die interconnects and a data conduit that includes the
respective driver.

‘060: EX1001 at 17:25-:35, 17:65-18:3 & Fig. 5
160: EX1001 at 17:13-:25, 17:55-:60 & Fig. 5

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 24 (Reply) at 20-23
160: Paper 24 (Reply) at 19-22
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‘060/°160 Patents: “data ports” without electrical connection (e.g.,
due to “insulator” or “stubs”) are not “in electrical communication”

In addition, the die interconnects 220 may use via holes to
pass through an array die that is not configured to be in
electrical communication with the die interconnect. For e
instance, die interconnect 22056 may pass through array dies N i
2104 and 2104 using 1'SVs that do not enable electrical com- |
munication between the die interconnect 2206 and data ports T T T l
of the array dies 210a and 2108 (illustrated by the unfilled S i
circles). In this way, the array dies 210a, 2105 are not respon- Array Dies 210c and 210d A . P ‘
sive to the data signal beings transmitted by the die intercon- (orange) TR 1 i (teal)

Die interconnect 220b

nect 2205. However, the die interconnect 2206 may be con-
nected with at least one data port of each of the array dies 210¢
and 2104 using a via (illustrated by the filled or darkened
circles). In cases where the die interconnect passes through an Die Interconnect 220a
array dle’that is not configured to be in electrical communi- Array Dies 210a and 210b ) — (light green)

cation with the Jie mieroonnect. the TSV may melde an | " /

insulator or an air gap between the die interconnect and the y
array die circuitry that is large enough to prevent electrical
communication between the die interconnect and the array
die circuitry. In certain embodiments, the TSV for array dies
that are configured to be in electrical communication with the
die interconnect and for array dies that are not configured to
be in electrical communication with the die interconnect may
be configured the same. However, in such cases, electrical
connections leading from the TSV of the array dies that are
not configured to be in electrical communication with the die
interconnect may not exist or may be stubs. These stubs are
not configured to provide electrical communication with the
memory cells of the array die.

'060: EX1001 at 8:35-:62 '060: Paper 24 (Reply) at 20-23
BAKER BOTTS  160: EX1001 at 8:38-:65 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 160: Paper 24 (Reply) at 19-22

— . Drivers 234
(for data)
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Netlist agrees that “electrical communication” requires more than just

an electrical connection to a “portion” or “pad” of an array die

Hence, it 18

incorrect that any electrical connection between a die interconnect and a portion of

an array die would lead to electrical communication.

Brogioli also explained that a die interconnect was not in communication with an

array die if the TSV was connected to only dummy pads on the die, because there

was nothing on the other side of the pad in the particular array die for the die

interconnect to communicate with. /d.

'060: Paper 20 (POR) at 60-62
'160: Paper 20 (POR) at 57-59

'060: Paper 24 (Reply) at 20-23

160: Paper 24 (Reply) at 19-22
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Dictionary definition: “electrical communication” is electrical
connection that exchanges information

“electrical”: 1 or elec-tri-cal » Listen to the pronunciation of electrical \-tri-kal\ : of, relating
to, or operated by electricity <an electric current> <an electric heater>

EX1063 (Merriam-Webster)

1 : an act or instance of transmitting
2 a : information communicated b : a verbal or written

message
“communication”: 3 a: a process by which information is exchanged between
individuals through a common system of symbols, signs, or
behavior <the function of pheromones in insect
communication>; also : exchange of information b : personal
rapport <a lack of communication between old and young

persons>
EX1064 (Merriam-Webster)

'060: Paper 24 (Reply) at 20-23
160: Paper 24 (Reply) at 19-22
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In Riho, there is NO electrical connection, thus NO “electrical communication”

through switches (transmission gates) that are permanently OFF

[0065] [ikewise, the data signal DQ TSV19 and circuits
formed at the front surfaces of the SDRAMSs D1 and D9 are in
a conductive state (i.e. on state) while the data signal DQ
TSV19 1s not electrically connected to the SDRAMSs other
than the SDRAMs D1 and D9. Further, the data signal DQ
TSV715 and circuits formed at the front surfaces of the
SDRAMSs D7 and D15 are in a conductive state (1.¢. on state)s

EX1016 (Riho) at [0065]

FIG.5

TSV Transmission

Gates
TSV715

CHIP INTERNAL CIRCUIT

CHIP SWITCH
CIRCUIT |

COSIG
C1SIG JROM1

A. -- 1n a certain embodiment, TSV 715 is
electrically connected to the D15 die and it's
electrically connected to the D17 die -- I'm sorry,
the D7 die, but it is disconnected from the

remaining SDRAM die.

EX2025 (Wolfe) at 9:10-:14

BAKER BOTTS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

L—— K

5(3 D715

SDRAM, D15

ON
R1 -

- OF|
|| sb’ Cs15

ROM2

ga”z icﬂ

SDRAM, D7

SDRAM, D14

ol FF sa
CIRCUI S

L1C2R2 CIRCUIT
CS7

OFF sa
CIRCUIT||{{ OFF sb

sa

SDRAM, D6

C1R1
CIRCUIT

L1C2R2 CIRCUIT
CS14

L1C2R2 CIRCUIT
CS6

EX1016 (Riho) at Figs. 5, 6C

SELECTION
CONTROL CIRCUIT

MOS DRIVERIN | pATA BUS SHARING
MEMORY READ CHIPS D7 AND D15

|i

FIG. 6C o .I a

TSVSlDE (AR
[ [ 3]

'060: Paper 24 (Reply) at 23-30 109
'160: Paper 24 (Reply) at 22-29
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Riho's OFF switch is a transmission gate that (in the words of the ‘060/°160 Patents) creates “an
insulator...to prevent electrical communication ...[with] the array die circuitry”

FIG. 6C

TSV SIDE

S
insulator or an air gap between the die interconnect and the . o R e

array die circuitry that 1s large enough to prevent electrical :
communication between the die interconnect and the array I (c) Equivalent circuit I (d) Graphical symbol

die circuitry. Th certain embodiments, the TSV for array dies

Figure 3.60 IA transmission gof;.-l
'060: EX1001 at 8:47-:53

160: EX1001 at 8:50-:56

EX1030 (Brown) at 138

'060: Paper 24 (Reply) at 23-30 110
'160: Paper 24 (Reply) at 22-29

Samsung Electronics Co., Ltd.
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Netlist's expert admitted his figure was wrong, because information from the TSV (on
the left) “wouldn’t be making out to the other side ... of the transmission gate”

L1C2R2
Driver Circuit

EX2023 (Brogioli) at p.157

Q. And so the transmission gate shown at
the top of page 157 of your declaration marked as
Exhibit 2023 -- WASAWTEVSISEE, any signal coming
from the TSV WIlLIHcE make it €c Ehe black dotion
‘the right side of the transmission gate, correct?

A. I think, at a high level, the -- if

we are -- 1f there's a logical 1, for example,

coming up the TSV and the gate is off, [EHE

(8ide or at that adjoining point on the other side

— Memory array 5% —El:jff

EX1052 (Brogioli) at 358:10-:20

BAKER BOTTS

(a) Circuit (b) Truth table
s=10
X / o— f=Z 5
=1 t £
X O O— _j': X

S

(d) Graphical symbol

I (c) Equivalent circuit I

Figure 3.60 IA transmission gate.

EX1030 (Brown) at 138

'060: Paper 24 (Reply) at 23-30 11
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Netlist's expert admitted that Riho's OFF switch means the TSV on the left

is not “electrically connected” to the L1C2R2 driver circuit on the right

TSV Transmission

Gates
: TSV715 __ CHIP INTERNAL CIRCUIT
FIG.5 CoSIG
CHIP SWITCH C1SIG JROM1
CRCUT \| | s N =
SDRAM, D15 || £ Ry [T L
?_ OFF L1 I
|| sb’ Cs15
- sall{L1C2R2 CIRCUIT
SDRAM, D7 |IcircurT sb W _cs7
OFF sal{ L1C2R2 CIRCUIT
SDRAM, D14 || circyit|[{IOFF sbl)_cs14
— sali[L1C2R2 CIRCUIT
REREN. DR |icRen Cs6

EX1016 (Riho) at Figs. 5, 6C

BAKER BOTTS

SELECTION
CONTROL CIRCUIT
MOS DRIVERIN | paATA BUS SHARING
MEMORY READ CHIPS D7 AND D15

[ROM1]
FIG.GCIZmm m o
TSVSIDE (HPAR
| [ 5]

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Q. In Figure 5 of Riho,
Exhibit 1016,
Lthe off switches labeled CS14, is not

of the off switches; correct?
ATTORNEY ZHONG: Objection;
THE WITNESS: I think

would be saying in the,

65.

EX1052 (Brogioli) at153:25-154:9

marked as

the LI1C2R2 circuit, to the right of

electrically connected to the TSV715 tc the left

form.

that's what Riho
quote, electrically

connected language, at least of Riho's paragraph

'060: Paper 24 (Reply) at 23-30
'160: Paper 24 (Reply) at 22-29
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Riho's “OFF” switch also disconnects the load of the SDRAMs

HAR 1
- pe—
1 hy 1Y
S |
RLON [ DATA OUTPUT!
ERIOD P

-

s
o =
%CAPACITANCE FROMDQ IN CHIP IS WITH RLON="L"
THER THAN DATA INPUT/OUTPUT D

I'he semiconductor device shown in FI(G. 8A has a
structure in which only either one of each of SDRAM pairs
forming sets (DRAM sets) and sharing data signal DQ TSV,
respectively, is connected to the corresponding shared data
signal DQ TSV while the other SDRAM is completely dis-
connected from the corresponding shared data signal DQ
TSV, thereby not only compensating for phase variations of
data signals DQ, but also reducing by half the load capaci-
tance of data buses formed by the data signal DQ penetrating
through electrodes TSV, I

RLWLON 3AND + SWITCH CIRCUIT
FlG 8C GENERATION =
5 CIRCUIT 20 [ROM1 cT0
| e |
TSV SIDE O
FIG. 8A UTPUT LOAD DISCONNECT CONTROL
TSV715 OUTPUTLOADISS
RLWLON [ROWLON GENERATION
CIRCUIT
csls cisic|[ROMt | g5
! —2015 Romz]
; Y W;a
SDRAM, D15 % {OFF 1T w—T—=<]
R1 YYY 1Rz TFC2
Fagal OFF ;
v sb
RLWLON [RCWLON GENERATION
CIRCUIT
CoSIG
SDRAM, D7 e row ] ggﬂ
cs7 D715
) ——>{Romz2]
YIYY sa
[oFF[ T wW——-<]
=R L 3 R2 ==C2
= ON L1 g
c1
v ‘sb

EX1016 (Riho) at Fig. 8a, Fig. 8¢

BAKER BOTTS

On the other hand, the SDRAM chip is discon-
nected from this penetrating through electrode (TSV) for a
period in which the RLON signal has a logic “0” level.
Accordingly, the load capacitance from this SDRAM chip is

in an off state.

EX1016 (Riho) at Fig. 10

EX1016 (Riho) at [0110]

EX1016 (Riho) at [0123]

'060: Paper 24 (Reply) at 23-30
DEM TRATIVE EXHIBIT - NOT EVIDENCE
ONS v NOTEVIDENC '160: Paper 24 (Reply) at 22-29 3
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When Riho’s switch is OFF, any remaining load is “negligible”

AL -- and, therefore, the question of interest
essentially is does the driver on another die
present a load to another driver that's trying to

drive through the TSV, and the answer here would be TSV Transmission

Gates

that when the switch is on, connected to a FlG 5 TEVT1S CHIP(;:;ZRNALGRCUIT SELECTION
CHIP SWITCH C1SIG JROM1 CONTROL CIRCUIT

particular driver, it does add to the load; and when CIRCUT | ] %2|[.0715 =55 MOS DRIVERIN | pATA BUS SHARING

\Iéﬁ MEMORYREAD | cijjps D7 AND D15
the switech is off, connected to a particular driver, SDRAM, D15 || = R4 R2 =C2

ol IBE u I

it does not add to the load. T|| sb’ Cs15

FF salt1 L1C2R2 CIRCUIT

C1R1
. . . SDRAM. D7 icircurT, sb P _cs7
THE WITNESS: As I mentioned, everything in
OFF sal L1C2R2 CIRCUIT
the universe provides a capacitive load on SDRAM, D14 ||circurt|{HIOFF sbitl_cs14 | FIG. 6C
, I sall [ L1C2R2 CIRCUIT '
everything else. C1R1 TSV SIDE
Y 9 RORAM, DO |lesmoun cs6

When we do the analysis and the teaching
EX1016 (Riho) at Figs. 5, 6C

from Riho is that the capacitive load of the

turned-off transmission gates is negligible. It can
I
be ignored. And that if -- their purpose is to

isolate the capacitive load from the driver

circuits, which is much more substantial.

EX2025 (Wolfe) at 17:20-18:2, 49:6-49:14

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 1060: Paper 24 (Reply) at 23-30 114
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Netlist’'s expert’s opinion that Riho’s transmission gate “will
materially increase the load” is contrary to Riho’s express disclosure

267. Therefore, a person of ordinary skill would recognize that adding a
transmission gate in a practical system that maintains constant drive strength will
materially increase the load presented to the TSV driver in the control die, not
decrease it. Accordinglly, in Riho, each TSV is electrical communication with all

dies.

EX2023 (Brogioli) at 1267

vs.

GE%LQNR?TTON 3AND + SWITCH CIRCUIT

i

FIG. 8C 09l
[Romz -T2 Do I

TSV SIDE sl

FIG. 8A —

TSVTH5 OUTP/UT LOAD DISCONNECT CONTROL

| PAD SIDE

" The semiconductor device shown in FI(G. 8A has a
structure in which only either one of each of SDRAM pairs
forming sets (DRAM sets) and sharing data signal DQ TSV,
respectively, is connected to the corresponding shared data
signal DQ TSV while the other SDRAM is completely dis-
connected from the corresponding shared data signal DQ
TSV, thereby not only compensating for phase variations of
data signals DQ, but also reducing by half the load capaci-
tance of data buses formed by the data signal DQ penetrating
through electrodes TSV. [

On the other hand, the SDRAM chip is discon-
nected from this penetrating through electrode (TSV) for a
period in which the RLON signal has a logic “0” level.
Accordingly, the load capacitance from this SDRAM chip is
in an off state.

EX1016 (Riho) at [0110], [0123] & Figs. 8A, 8C
'060: Paper 24 (Reply) at 23-30
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Netlist's expert’s opinion must be disregarded

"[W]e must disregard the testimony of “Courts and tribunals properly discount
an expert that is plainly inconsistent expert testimony that is at odds with a
with the record” patent’s disclosure, as we did here.”
Homeland Housewares, LLC v. Whirlpool Corp., CareFusion Corp. v. Baxter Int'l Inc.,
865 F.3d 1372, 1378 (Fed. Cir. 2017) IPR2016-01463, Paper 40, at 4 (PTAB June 13, 2018)

'060: Paper 24 (Reply) at 23-30
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Netlist’'s expert’s opinion on “electrical communication” is
contrary to the District Court’s claim construction

248. Hence, because each TSV m Riho’s structure has an electrical That said, if

: : — .- Lo Netlist’s position is the mere presence of “data ports” is enough to meet the “electrical
connection to a switch circuit (data port) that connects to a driving circuit and p p p &

memory arrays in every die. each TSV would be regarded as in electrical VS. communication” requirement for the purpose of determining infringement or invalidity, the Court

communication with each and every die in the stack. EX1016, [0086] (“An output ey L MR

Based on the foregoing, the Court agrees with Netlist that “electrical communication” is

EX2023 (Brogioli) at 1248 . . . ) . .
different from “electrical connection.” The Court also agrees with Micron that the existence of

TSV Transmission
Gates data ports, without more, does not satisfy the “electrical communication” requirement in the
. TSV715____CHIP INTERNAL CIRCUIT
FIG.5 CoSIG SELECTION - . L . . s . o
CHIP SWITCH C1SIG JROM1 CONTROL CIRCUIT claims. With this guidance, however, the Court will give this term a “plain and ordinary meaning
CIRCUT | __—] $|[.D715 MOS DRIVER IN
N _( M. MEMORY READ DATA BUS SHARING
ot 11 4 CHIPS D7 AND D15 -
SDRAM, D15 |[ £ R4 q é R2 i_cz construction.
L L1 EX1066 at 8-11
C137 & cs15° ?
SDRAM, D7
SDRAM, D14
SDRAM, D6
EX1016 (Riho) at Figs. 5, 6C '060: Paper 32 (Mandatory Notices) at 2-3; Paper 20 (POR) at 66; Paper 24 (Reply) at 22-30
' '160: Paper 32 (Mandatory Notices) at 2-3; Paper 20 (POR) at 63; Paper 24 (Reply) at 23-32
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Rajan also discloses “die interconnects” that are “not in electrical
communication with [some of] the ... array dies"

Examples of die
1;52?'; Z éq; ‘i‘rjé’ Ogizf o interconnects include, but are not limited to, through-silicon
(GEanGE) Y vias (1SV), conducting rods, wire bonds, and pins.
\419\_\\‘—’| DRAV — ‘second die — /'060; EX1001 at 5:51-:53
. a7a " interconnect’ /* 1160; EX1001 at 5:43-:56
o > DRAM et o (teal)
“first f 19‘_’ & ] “first die
irst group o £
array dies" ~ — e ’ //V/mB interconnect”
(yellow) - - T et L T — (light green) Q. Figure 4 of Rajan marked as
. g = .
| R s Exhibit 1015 shows that [Eheldata bis 4158 is not
Buffer Chip [
2 ld/' % . 1 % J S "second data conduit" connected to 417A or to 417B; correct?
control die v (rose)
(green) Address  Control Clock Data A. That -- that sounds right. Data bus
1
From Host System — 404 "first data conduit” 415B is connected to Rajan's DRAM chips, just 417D
(pink)
EX1015 (Rajan) at Fig. 4 and 417C.
EX1052 (Brogioli) at 178:9-:14
'060: Paper 24 (Reply) at 31-32; Paper 1 (Pet.) at 100-102
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE "160: Paper 24 (Reply) at 30-31; Paper 1 (Pet.) at 81-84 118
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POSITA understood that reducing the load, by not connecting to
every die in the stack, increases the speed

. “second group of at
Q. How would you explain to a layperson least one array die” = Al
what the concept of capacitive load is and sort (OEIngE) \“9.\ B “second die
. ) . ) T A 4% ___— interconnect'
of what its relevance 1s to memory devices 1n 3 e ||+ (teal)
= [ DOram ]
general? “first group of E i o "first die
a 1 14 1 array dies" = =1 interconnect"
. would say as a -- as a genera Calllon ] 5 digiit e}
example, you might think of it trying to lift a P 2ian '3
weight or something like that. And you want to g l . TB“""'C""’* ;{ N
s P, ! ut
1lift it up and down gquite quickly. And if there's (;(:gégl i /» Addlress cmlml CkLk o:c:\ (rose)
a lot of -- if the capacitive load is increasing, ! N fiist et conduit
From Host System —- 4 ;
you can't 1lift it up and down as quickly. So if EX1015 (Rajan) at Fig. 4 {pink)
you're trying to, for example, send signals down a
wire, as the load's increasing on the wire, you [0013] Further, when the controlled chips are divided into a
might have to do things more slowly. But if you plurality of groups and the penetrating through substrate vias
can reduce the load, you can send information more are commonly used by the controlled chips of the respective
quickly, which in a lot of cases is better; things groups, it is possible to reduce the load of the interconnec-
tions as compared with the case where the penetrating
faster. :
— through substrate vias are not commonly vsed.

EX1016 (Riho) at [0013]
EX1052 (Brogioli) at 132:18-133:8

'060: Paper 24 (Reply) at 31-32; Paper 1 (Pet.) at 100-102
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“[FIRST]/[SECOND] DATA CONDUITS"

GROUND 2 (*160), [1.E.2]-[1.E.3]
GROUNDS 4-5 ('060), [1.E.2]-[1.E.3]

BAKER BOTTS

Samsung Electronics Co., Ltd.
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‘'060/'160 Claims: “[first]/[second] data conduits” to the same data terminals

‘060 Patent, Claim 1:

a [contrel 'die comprising at least a first data conduit

between the first die interconnect and @ 1rst terminal o1

the plurality of input/output terminals, and at least a
second data conduit between the second die interconnect
and the first terminal, the first terminal being a data
terminal, the control die further comprising a control
circuil o conlrol respeetive states of the first data con-
duit and the second data conduit in response to control
signals received via one or more second terminals of the
plurality of terminals.

‘160 Patent, Claim 1:

a [control die comprising first data conduits between the

first die interconnects and the data terminals, and second

data conduits between the secand die interconnects and

the data terminals, the first data conduit including first

BAKER BOTTS

- - ¢ 252
-~

Array Dies 210c and 210d
(orange)

! (teal)

Array Dies 210a and 210b
(yellow)

Die interconnect 220b

Die Interconnect 220a
(light green)

Drivers 234
(for data)

The control die 230 may include s numbenef data conduits
232, which includes data conduits 232a and 2326. Each of
these data conduits 232 may bhe configured to transmit a data
signal to a single die interconnect 220. .

‘060: EX1001 at 6:48-:51
"160: EX1001 at 6:51-:54

'060: Paper 1 (Pet.) at 11-14; EX1003 at 11 61-65
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 11-16; EX1003 at 1161-65 121
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Riho + Rajan teaches a “fork-in-the-road” layout (e.g., for rank multiplication,
like Ellsberry) with an interface that complies with JEDEC's bit-width

763. The claim also requires that the “second data conduit” is coupled to
the same “first terminal” as the “first data conduit.” Such an arrangement of
external data terminals in the control chip of Riho would have been obvious to a

Skilled Artisan in view Rajan. See, e.g.. supra §f138-140 (rank multiplication),

683-692 (obviousness of combining Rajan and Riho. including emulating different

number of ranks). For example, a Skilled Artisan would have been motivated to

“second group of at -

implement a 32-bit wide or narrower JEDEC compatible external data interface as
suggested by Rajan in the control chip of Riho to make Riho’s stacked memory
chip compatible with the corresponding JEDEC standard. See, e.g.. Ex. 1015

(Rajan) at 8:8-11 (*"Behavior of many DRAM circuits is specified by the JEDEC

standards. and it may be desirable to exactly emulate a particular JEDEC standard

‘060: EX1003 (Wolfe) at 1763
'160: EX1003 (Wolfe) at T 582

least one array die" v
(orange) - ~ & ;
\m'\:’{ — Pem— .second die

| A k14— interconnects’

g R

?3 ] DRAM -——— (teal)

b ~

’ ® 4178 e ¥

first group of g [ R ] [ a1e8 _ﬂrst die ;
array dies" : ==y = = interconnects

H 417C i L3 .
(yellow) g i ) 3 (light green)

§ ——’l DRAM - ©

5 3 8 |8
4170 & v
/ Butfer Chip 4 413
’ AL L 4 4 1 J\ "second data conduits”
control die 1 (rose)
(Qfeen) Address Control Clock Data
1
From Host System — 404 “first data conduits"
(pink)
FIG. 4

EX1015 (Rajan) at Fig. 4

'060: Paper 24 (Reply) at 32-33; Paper 1 (Pet.) 103-106 (citing 8-11, 29-30)
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Rajan’s “fork-in-the road” layout (on the right) was well known for rank
multiplication as shown by Ellsberry (on the left)

]
0Q(3:Q)
D%
ASC

DR(7:4) s

/ least one array die” <

“second group of at

PCLK |

; (orange)
1206 ARG
Hovqiﬁ)y 3.0) DA
ASC

DQso
ASC

AC
mo oK 50 eoon [cson (yellow)
—C31 ] Ccsn CSI1A|CSIA
NCIK Contol Unit =302 ‘C—LK' A m_m
“control die" o | o o
_ Pty |
(green) [T pad Ccsos [S508_
il cs1s [S318
Fig. 13

"):t&st group of array dies'

Four separate chip selects
(CSOA, CS1A, CSOB, CS1B),
one for each rank (four ranks total)

orange L
¢ ge) h "second die
\ /1:“:/" interconnects"”
h B e
la) (teal)
«
g g i >
first grgu’;? of 5 | aso ‘ﬂrst die ]
array dies - = interconnects
(yellow) & s (light green)
. 2 I8
2~ 4120
— Pere m b
’ 2 L 4 4 4 ,\ "second data conduits”
control die I I l I} (rose)
(gfeen) Address Control Clock Data
1
From Host System —- 404 “first data conduits"”
(pink)

the extra address bits may be decoded by the butter chip to

individually select the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips in the

slack.

EX1026 (Ellsberry) at Figs. 12-13

BAKER BOTTS
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'060: Paper 24 (Reply) at 32-33; Paper 1 (Pet.) 103-106 (citing 8-11, 29-30)
'160: Paper 24 (Reply) at 31-32; Paper 1 (Pet.) 96-97 (citing 8-11, 31-32)

EX1015 (Rajan) at 6:34-:38 & Fig. 4
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Rajan teaches rank multiplication with a separate “chip select signal”

for each die in the stack
Rajan

the extra address bits may be decoded by the buffer chip to

individually sclect the DRAM chips, utilizing separate chip
select signals (not shown) to each of the DRAM chips y

stack.

“second group of at

e ~ 4N
least one array die v

orange ) !
( v )\ugr\ DRAM second die
| :\ Na17A /1:"‘1’/ interconnects”
¢ -
3 DRAM (teal)
L A
e 4178 o s
first group of € . A e first die
array dies" = [—?]\,\ > interconnects”
(yellow) 4 paline [ s (light green)
4 ol | ° whe
= g |8
27 4120, P -
/ [ Buffer Chip i 413
t ¥ L) T~ "second data conduits"

Q. So if 417A and 417B belonged to the same

rank and they're connected to the same data wire,
there potentially can be collision issues and
current issues 1f they output data at the same time;
is that right?

A. That is a big if. You would never let them
output data at the same time if you made them in the
same rank. You would -- you would put them in
different places of the address space so only one or
the other was operable.

Q. But if they are in the same rank, then they

would be responding to the chip selection or read

commands and output data simultaneocusly, wouldn't

they? Isn't that what a rank of memory does?

“control die” [ [ [ I (rose) A I guess that's right So you wouldn't put
(gfeen) Address Control Clock Data ) g g : y p
1
%;&:V/m “first data conduits” them in the same rank, then, unless you had some
(pink) local modification to be able to do -- yeah. 8o you
I
N wouldn't put them in the same rank. Again, that is
EX1015 (Rajan) at 4:20-:24, 6:34-:38 & Fig.4 not what T relied on.
EX2025 (Wolfe) at 91:4-:22
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '060: Paper 1 (Pet)) at 60-62; Paper 20 (POR) at 25; Paper 24 (Reply) at 1-2, 15 124
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Netlist’s sur-reply raises new “strawman” argument that dies 417A/C and 417B/D in Rajan
receive the same chip-select signal (when Rajan teaches separate chip-select signals)

o ’ o
Netlist's Sur-Reply Rajan (and JEDEC standard)
Rajan:
One rank - -
“second group of at r the extra address bits may be decoded by the buffer chip to
least die’ Ve Anoth k . P . ey o
éf;;;g;’@" / n individually select the DRAM chips, utilizing_separate chip
( /] 5 dd o 5 >
TP - 1'% Pusindsriee B select signals (not shown) to each of the DRAM chips in the
P 1..’-—"'_—-"“
¥ “ (teal) stack.

“first group of _g o “first die EX1015 (R_a'lﬂ) at 4:20-:24, 6:34-:38 & Fig.4
array dies' - = interconnect”
(yellow) 5 | | e (light green) Symbol Type Function

2 T - 8 | 'g L CS#, (CS0#), (CS1#), Tnout Chip Select: All commands are masked when CS# is registered HIGH. CS# provides for external

/ I ButecChp 7 ._I» R (CS2#), (CS3#) Py Rank selection on systems with multiple Ranks. CS# is considered part of the command code.
? : % ? ] 1S
control die | [ I e 4 \ \ | Buffer-DRAM EX1019 at 13
(Qfeen) /) Address Control Clock N \n‘mn & data busses
' = v v v v v v
\w ,_// Ll B 2. Buffer-host data
From Host System — 404 bus
FIG. 4 Each arrow correspond to one terminal/pin
N o
DQ '060: Paper 28 (Sur-reply) at 25-26
terminal "160: Paper 28 (Sur-reply) at 24-25
Corrupted data
'060: Paper 24 (Reply) at 32-33; Paper 1 (Pet.) 103-106 (citing 8-11, 29-30)
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Netlist’s sur-reply raises another “strawman” argument that ignores Rajan’s rank
multiplication with fork-in-the-road data path

Rajan Netlist's Sur-Reply

“control die" (green) “first group of array dies” (yellow) “second group of at least one array

“second group of at die" (orange)
least one array die" F il " \\ FiG.2 \

|

et |

orange - k. '
P Sy ) second die N B
e o s "
™ oA .‘/—nﬁ/— interconnects =
g & (teal) L
«
o B a8 G : g L R
first group of € i first die 2| [5]|8 5|2
array dies” ~ — = = interconnects” A 3 § 3 e § %
H 417C L 2
(yellow) § ‘ 3 (light green)
DRAM . L
P ;\ S 7
~—” 4120 ' O Ny
o e i '
sssntyol die® L 4 4 4 "second data conduits”
control die [ [ | I (rose) L i
(green) / Address  Control Clock Data conduit” I oM ey Ot ser DRAM SET
(pink) “second data conduit” “first die interconnect ”  “second die interconnect "

“first data conduits"
(pink)

763. The claim also requires that the “second data conduir” is coupled to

From Host System — - 404 (rose) (light green) (teal)

the same “first terminal” as the “first data conduit.” Such an arrangement of
‘060: Paper 28 (Sur-reply) at 26-27
"160: Paper 28 (Sur-reply) at 25-26

external data terminals in the control chip of Riho would have been obvious to a
Skilled Artisan in view Rajan. See, e.g.. supra §f138-140 (rank multiplication). aqrn “0"
683-692 (obviousness of combining Rajan and Riho. including emulating different
number of ranks). For example, a Skilled Artisan would have been motivated to

implement a 32-bit wide or narrower JEDEC compatible external data interface as
suggested by Rajan in the control chip of Riho to make Riho’s stacked memory pted data

chip compatible with the corresponding JEDEC standard. See, e.g.. Ex. 1015

Rajan) at 8:8-11 (“Behavior of many DRAM circuits is specified by the JEDEC
standards. and it may be desirable to exactly emulate a particular JEDEC standard

‘060: EX1003 (Wolfe) at 1763 '060: Paper 24 (Reply) at 32-33; Paper 1 (Pet.) 103-106 (citing 8-11, 29-30)
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"ARRAY DIES" CLAIM CONSTRUCTION

NON-DRAM “ARRAY DIES" WERE OBVIOUS

GROUND 2 ('160)
GROUNDS 4-5 (’060)

BAKER BOTTS
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The Institution Decision correctly found that the construction of
“array dies” has no impact on these IPRs

Thus, Patent Owner appears to argue that the district court’s
construction is that the clammed array dies are different from Rajan137’s
DRAM circuits 206A—D. not all DRAM crrcuits.

For the reasons explained below in section IT.E.3.a, we determine that
Petitioner has demonstrated a reasonable likelihood of prevailing under the
district court’s construction and also under that construction as mterpreted
by Patent Owner. Because the constructions advocated by Patent Owner do

not mpact the decision whether to mstitute, we need not resolve this claim

construction issue at this time. See Realtime Data, LLCv. Iancu, 912 F.3d

1368, 1375 (Fed. Cir. 2019) (*“The Board is required to construe ‘only those
terms . . . thatare in controversy, and only to the extent necessary to resolve
the controversy.”” (quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc.,200
F.3d 795, 803 (Fed. Cir. 1999))).

'060: Paper 13 (ID) at 11;
see also '160: Paper 13 (ID) at 11

BAKER BOTTS

a) Elementl.c(“arraydies”)

Furthermore, to the extent the claim excludes any DRAM chips at all.
Riho explams that its disclosures are not limited to SDRAM. Ex. 1016
9 135; see Reply 4. Patent Owner counters that Petitioner “relies on DRAM-
based ‘JEDEC standards’ and textbooks . . . and compliance thereof to argue
that the mitations are met.” Sur-reply 3. Petitioner’s contention, however,
1s that 1t would have been obvious “to create a package with an inferface that
complied with the well-known JEDEC standards.” Pet. 93 (emphasis
added): see also Pet. 94 (“Such a combmation would have been well within
a [person of ordinary skill in the art]’s level of skill since emulating a
standard JEDEC mterface was well-known, as demonstrated by Rajan . . .
and the 060 Patent’s admitted prior art . . . .7 (emphasis added)). Thus, on
this record, we do not agree with Patent Owner that Petitioner’s reliance on

JEDEC compliance undermines Petitioner’s contentions.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 13 (ID) at 16-17;
see also '160: Paper 13 (ID) at 17-18

'060: Paper 24 (Reply) at 1, 33-34
'160: Paper 24 (Reply) at 1, 33
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Riho, like Rajan, discloses using non-DRAM “array dies”

Riho

[0135] It is apparent that the basic technical idea of this
invention is not limited to the above-mentioned embodiments
but may be modified and changed without departing from the
scope and spirit of this invention. For example, although only
the SDRAM chips are described in the embodiments, this
invention 1s not limited thereto. This invention 1s applicable
regardless of the function of chips and thus is applicable to
any structure in which signal lines commonly provided in a
plurality of chips continuously pass through from the upper-
most chip to the lowermost chip. Further, the controlled chips

slave chips) are not limited to the SDRAMSs and mayv be, for
example, s or nonvolatile memories. er, the cir-
cuit types are not limited to those disclosed in the embodi-
ments. Although the control chip is disposed at the lowermost
position in the embodiments, it may alternatively be disposed
at the uppermost position.

EX1016 (Riho) at [0135]

Rajan

The physical memory circuits employed in practicing this
invention may be anv type of memory whatsoever, such as:
DRAM, DDR DRAM, DDR2 DRAM. DDR3 DRAM,
SDRAM, QDR DRAM, DRDRAM, FPM DRAM, VDRAM.
EDO DRAM. BEDO DRAM, MDRAM, SGRAM. MRAM,
IRAM, NAND flash, NOR flash, PSRAM, wetware memory,
ete.

The physical memory circuits may be coupled to any type
of memory module, such as: DIMM, R-DIMM, SO-DIMM,
FB-DIMM, unbuffered DIMM, etc.

EX1015 (Rajan) at 15:3-:9

‘060: Paper 13 (ID) at 16-17; Paper 24 (Reply) at 33-34
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Samsung Electronics Co., Ltd.
Ex. 1067, p. 129



Using non-DRAM dies (e.g., Flash or SRAM) with a DRAM interface was known

[0015] Internally, the shared interface 105 includes cir-
cuitry to forward control and data signals to the appropriate
memory die, converting signals from the external data access
protocol to an internal data access protocol as necessary. For
example, in an embodiment having a DRAM external inter-
face, control and data signals may be forwarded without
change to a DRAM die (or with data serialization or deseri-
alization to compensate for differences in path width between
the internal and external data and/or control paths), but may
be converted from DRAM format to Flash memory format

belore being forwarded to the Flash memory device. In gen-
eral, any external protocol may be used to access the hybrid

memory device, and any internal protocol or set of protocols
may be used to control the volatile and non-volatile storage

dice. Further, while only two storage dice are shown, multiple
non-volatile storage dice and/or multiple volatile storage dice
may be provided and selected by the shared interface circuitry
based on incoming address and/or control signals. In such
instances. the multiple volatile storage dice may be identical,
or may be different in various regards, including storage
capacity, storage technology (e.g.. one or more SRAM dice
may be packaged with one or more DRAM device). and/or the

a9 United States
a2y Patent Application Publication (o) Pub. No.: US 2010/0110748 A1

Best (43) Pub. Date: May 6, 2010
(54) HYBRID VOLATILE AND NON-VOLATILE Related U.S. Application Data
MEMORY DEVICE (60) Provisional application No. 60/912,321, filed on Apr.
17, 2007.

Storage Storage
(DRAM) (Flash)

|
l
Volatile Non-Volatile |
|
|

ﬁfﬂ 08 btﬂ 06: 100

Shared Interface 105 |

T T 112&"}102 i-\‘_‘”“_

|
|
|
Il 103 101
|
|
|

multiple non-volatile storage dice may be identical or mixed WEN REN Control  Data
as where a Flash memory device is packaged with one or
more ROM devices to form a system in package.
EX1060 (Best) at [0015] & Fig.1a; see also EX1052 (Brogioli) at 268:4-272:18; EX1061, 22-25 (Final Written Decision against Netlist applying Best) '060: Paper 24 (Reply) at 13-15
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Using non-DRAM dies (e.g., SRAM) with a different interface was known

0. As shown at the bottom of page 1 of Hardware Design with VHDL Design Example: SRAM ECE 443

Exhibit 2053, the purpose of these slides is to (External SRAM A

A common type of system RAM is asynchronous static RAM (SRAM).
teach students how to design a memory controller P Y y ( )

that can control asynchronous SRAM while making Access is more complicated than internal memory -- here data, address and control

the SRAM look synchronous to the rest of the signals must be asserted in a specific order and held for a specific time.

system, as explained in the middle of the slide; X .
A memory controller is usually used to shield the synchronous system from SRAM.

It is responsible for generating the properly timed signals and making the
ATTORNEY ZHONG: Objection; form. SRAM look ’synchronous’.

correct?

THE WITNESS: Just skimming through the EX2053 (SRAM) at 1
slides. So in part, I'm on Slide 8. And it talks
about at the first sentence, "The memory
controller provides a 'synchronous' wrap around

the SRAM."

So it looks like at least one of the
things the memory controller is trying to do is

provide a synchronous view of the underlying

asynchronous SRAM.

EX1052 (Brogioli) at 243:11-244:2

'060: Paper 24 (Reply) at 13-15
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Samsung Electronics Co., Ltd.
Ex. 1067, p. 131



'060/°160 Patents admit DRAM package can have non-DRAM “array dies”

name a few

The memory package 200 can include any type of memory
package. For example, the memory package 200 may be a
DRAM package, a SDRAM package, a flash memory pack-
age, or a DDR SDRAM package (e.g.. DDR3, DDR4), to

‘060: EX1001 at 5:1-:5 =0
'160: EX1001 at 5:4-:8 = =

Die interconnect 220b

Array Dies 210c and 210d o 7‘
(orange) .

Array Dies 210a and 210b
(yellow)

(teal)

Die Interconnect 220a
(light green)

BAKER BOTTS

T Drivers 234

,,,,,,,,,,,

(for data)

D As with the
array dies 210 and 310, the array dies 824 may include any
type of Random Access Memory (RAM) die. For example,
the array dies 824 may include DDR DRAM, SDRAM, ﬂash
memory, or SRAM, to name a few.

‘060: EX1001 at 21:67-22:4
160: EX1001 at 21:52-:56

Q. As we discussed earlier, the '060 and '160 patents, each of the
array dies can be SDRAM or non-volatile memory or SRAM
memory, all of which existed before the '160 and the '060 patents,
correct?

A. Those types of memory technology, for example, SRAM or
DRAM itself, were known prior to these patents; that's correct.

Q. So claim 10 of the 160 patent requires, among other things, a
DRAM package comprlilsing stacked array dies, correct?

A. In comprli]sing with the stacked arrays dies, at the top of
column 25.

EX1052 (Brogioli) at 339:2-:9, 262:23-263:2

'060: Paper 24 (Reply) at 1, 13-15
'160: Paper 24 (Reply) at 1, 16-18
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"CHIP SELECT SIGNALS" CLAIM CONSTRUCTION

"CHIP SELECT SIGNALS" AND CONDUITS WERE OBVIOUS

GROUND 2 ("160), CLAIMS 15-16
GROUNDS 4-5 ('060), CLAIM 6

BAKER BOTTS
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District Court: “chip select signal” for a given memory package
has plain and ordinary meaning (which was well-known)

“chip select signal”
(’060 Patent, Claims 11-14, 16-19, 20-21, Plain and ordinary meaning.

“chip select conduit™

EX2004 at 35 | (060 Patent, Claims 6, 11-14, 16-19) Plain and ordinary meaning.

JEDEC Standard No. 79-3C Symbol Type Function
Page 13 | CS# (CS0#), (CS1#), Chip Select: All commands are masked when CS# is registered HIGH. CS# provides for external

Input

EX1019 at 13 (CS2#), (CS3#) Rank selection on systems with multiple Ranks. CS# is considered part of the command code.

This last bus, the chip-select bus, is essential
in a JEDEC-style memory systemn, as it enables the
intended recipient of a memory request. A value
is asserted on the chip-select bus at the time of a

Memory Systems request (e.g., read or write). The chip-select bus

contains a separate wire for every rank of DRAM in

. the system. The chip-select signal passes over a wire
CaChe’ DRAM’ Disk unique to each small set of DRAMs and enables or

) . disables the DRAMs in that rank so that they, respec-
© 2008 by Elsevier Inc. All rights reserved, tively, either handle the request currently on the bus
or ignore the request currently on the bus. Thus, only
EX1022 at 319-20 the DRAMs to which the request is directed handle
the request. Even though all DRAMSs in the system
are connected to the same address and control bus-
ses and could, in theory, all respond to the same
request at the same time, the chip-select bus pre-
vents this from happening.

'060: Paper 1 (Pet.) at 60-61; Paper 24 (Reply) at 1-2, 15
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE '160: Paper 1 (Pet.) at 74-75; Paper 24 (Reply) at 1-2, 18-19 134
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JEDEC teaches separate “chip select signal” (red) to each stacked
), thus avoiding collisions

die (

BAKER BOTTS

) sharing the data bus (

DQO0-7

DM/TDQS, TDQS

DQs.DAsS

CK.CK,RAS,CAS WE An BAn

Figure 2 —

Qual-stack‘eq / Quad-

EESIEEECI[TEE S[EE € ¢

gmglégzglé Sz.tgléommlo

g & & g & % g 8 35 g 8 ¥

c e g g

& 3 3 3

- - oW wul RS 1l = w

8 ¢ gle]lle ¢ slellle ¢ a[e]llls & = ]
a | _|
‘9 g l

N 5 algl ¢ 8 |p 3 (B

g 8 AP g R g oy A8
13 A 4

R .
?g DDR3 8DRAM x8 Yank association

EX1019 at 12

t‘ o o [
. ° R
. * *
. RAPT
Table 6 —2,Co n’lanil‘Truth Table
*

L 3

. CKE “1“:" A0-
Function Abtl;;"elvm Previous | Current iCS# RAS#| CAS# | WE# %AA(;_ 1}\1135_ Aﬁlcz#_ %&13_ AAlpi Notes
Cycle Cycle
Mode Register Set MRS H H L L L L BA OP Code
-(Fixed BLS8 or BC4) WR H H L, H L L BA | RFU v L CA
Read (Fixed BL8 or BC4) RD H L H L H BA | RFU ' L CA
Device Deselected DES H H H X X X X X | x | x X [ 1|

EX1019 at 33

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

'060: Paper 1 (Pet.) at 60-61; Paper 24 (Reply) at 1-2, 15
'160: Paper 1 (Pet.) at 74-75; Paper 24 (Reply) at 1-2, 18-19
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The combination of Riho and Rajan uses “separate chip select
signals ... to each of the DRAM chips,” e.g., for rank multiplication

41
— . < : * d t
If the buffer chip is emulating a memory device which has < 1::§?Zn eg ;iﬁ'fyogiz,,
. . o - "
a larger capacity thalll cach of'the Physp:al DRAM chips in tl}e | T k—//{ r—
stack, the buffer chip may receive _from the host system’s Y 4 4174 L1
memory controller more address bits than are required to signals” = DR et
address any given one of the DRAM chips. In this instance, ‘g 478
the extra address bits may be decoded by the buffer chip to —r e "—//V/“f‘a “first group of array dies"
individually select the DRAM chips, utilizing separate chi g e s I ™ (yellow)
select signals (not shown) to each of the DRAM chips in ™ S 3 |8
— 417D
stack. | Buffer Chip Het— ld
. . “control die" (green)
EX1015 (Rajan) at 6:30-:38 “command/address signals” L A A A A )
(blue) v
FIG. 2 /) Address Control Clock Data
LOGIC LSI CHIP 20 SDRAM, DO |
3 : ] +~——__ “data and control
CLOCK GENERATOR T -t = e From Host System —- 404 terminals"
" s e
- 13 Y )
205! A[:DREB;,\ pe _'—LAXO- 2 DEODOER a . FIG. 4
203 |ciR60T DLLBET:EST- : Avo-d0 E 3 g 3 % EX1015 (Rajan) at Fig. 4
B | 8 gl (2| g (Rajan) at Fig.
CORTROL INPUT/OUTPﬁE’IT PA%E&?%%W_E i @ ARRAY a 2|8 2 3 9
CIRCUIT CIRCUIT x32. | o |
pay = e :
H \ a2 3;3 369 3(;1
e
200 | | } vooa | |
VDDQ CONVERSION A
CIRCUIT IS:EEF"’O L - -
FRSTUOGROUE | _FIRST ORAMSET SN /R,

“control die" (green)

EX1016 (Riho) at Fig. 2
BAKER BOTTS

"first group of array dies" (yellow)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

“second group of at least one array
die" (orange)

'060: Paper 1 (Pet.) at Pet. 91-94, 116-19; Paper 24 (Reply) at 34

'160: Paper 1 (Pet.) at Pet. 81-84, 119-23; Paper 24 (Reply) at 34
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The Institution Decision correctly found that the Petitions demonstrated
invalidity under the District Court’s construction of “chip select signals”

Patent Owner argues that Riho has only two chip select signals.

CSO0CKO0and CS1CK1, each of which selects multiple dies, and. therefore,
that Petitioner’s contentions fail to meet the district court’s constructions for

“chip select conduits.” Patent Owner argues that the district court construed “chip select signal” and ““chip select conduit.” Prelim. Resp. 47-48 (citing

the term “chip select signals” and associated “chip select conduits™ to Ex 1016 937, Fig. 2). This argument, however, does not address
Petitioner’s contentions that Riho discloses additional signals sent to select

2. “Chip Select Signals,” "Chip Select Conduits”
Claims 6, 11-14, 16—19, and 29-34 recite “chip select signals™ or

“exclude][ ] situations in which a chip select signal could enable multiple

- ] ] particular dies, such as bank address signals BA0O—2. and that it would have
array dies at once” and contends that we should adopt this construction.

Prelim. Resp. 23-24 (citing Ex. 2004, 33-34). For the reasons explained inferconnects’ to select an ‘array die.”” Pet. 116-18 (emphasis omitted). On
below in section II.E.6, we determine that Petitioner has demonstrated a this record. we are sufficiently persuaded that using separate chip select

reasonable likelihood of prevailing under the district court’s construction, e e
art. See Ex. 1003 9830 (Dr. Wolfe’s testimony that transmitting separate

been obvious to “‘transmit[] separate chip-select signals through ‘die

and, therefore, we need not further address this claim construction at this
chip select signals was well known); see also Ex. 1015, 6:34-38 (Rajan’s

time. . . .
disclosure that “‘extra address bits may be decoded by the buffer chip to
'060: Paper 13 (ID) at 11-12, 20-21 individually select the DRAM chips. utilizing separate chip select signals
(not shown) to each of the DRAM chips i the stack™), cited in Pet. 61.
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 137
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The Institution Decision correctly found that the Petitions demonstrated
invalidity under the District Court’s construction of “chip select signals”

signals” term of claims 15 and 16 of the 160 patent because these claims
recite “the second chip select signals having a number of chip select signals
greater than the first chip select signals and equal to a number of array dies
inthe plurality of array dies” (emphasis added). Claims 15 and 16 recite
that there are fewer “first chip selection signals” than “second chip selection
signals,” and, therefore, each of the “first chip selection signals™ appears to
apply to multiple array dies, which makes sense in the context of the “rank

multiplication” of claims 15 and 16.

"160: Paper 13 (ID) at 11-12, 21-22

of chip select signals equal the number of array dies based on Rajan’s
disclosure of “utilizing separate chip select signals (not shown) to each of

the DRAM chips in the stack”™ (Ex. 1015. 6:34-38). Pet. 120 (citing

Ex. 1003 99 784—791): see also Pet. 121 (asserting that “the JEDEC standard

required separate chip-select signals for each stacked memory chip™).
Patent Owner argues that Riho has only two chip select signals,

CSOCKO0 and CS1CK1, each of which selects multiple dies. Prelim.

Resp. 48—49 (citing Ex. 10169 37. Fig. 2). This argument. however, does

not address Petitioner’s contentions based on Rajan’s disclosure of using

separate chip select signals for each DRAM chip. Ex. 1015, 6:34-38.

For the reasons given by Petitioner and those discussed above, we are

sufficiently persuaded that the subject matter of claims 15 and 16 reciting ““a

number of chip select signals . . . equal to a number of array dies in the

plurality of array dies” would have been obvious to a person of ordinary skill

m the art based on the combmation of Riho. Rajan. and Riho2.

Petitioner argues that it would have been obvious to have the number

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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"SECOND DRIVER SIZE BEING DIFFERENT
FROM THE FIRST DRIVER SIZE”

GROUND 2 ('160), [1.E.5]
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Riho and Rajan + Riho2 — optimizes drivers given TSV's variations in capacitance/resistance

Riho's TSVs have varying impedance (capacitance, Riho2: optimizes drivers according to timing
resistance) due to manufacturing and position variations caused by capacitance/resistance
FIG. 4 '#g&nmmowﬂ/;‘g}‘:fnosusmm NoTEDDaBUS OIS

S e
’ l-’lmm'_lgﬁi ‘ME 'DATAEUS SHARING CHIP PAIR ., d

R —— )
owr AR [ Secondgrotp of at
SORAM, D14 i least one array die

SDRAM, D15

SORAM, D6 (orange)
S| FRONT
SORAM. D13 SURFACE
SORAM, D5 e (T%ﬂﬁ&)s SIGNAL)
\ "~ ¥ . TOUT:
SORAY, D12 - , \gmox e ouTP UT<0>) TGUT<]1> TOUT<[2> TOUT<3>
SORA, D4 | P " OUTN
- } interconnect

SORAM, D11 T (teal) vDDQ J l | f

SORAM, D3 : TR1

SORAM, D10 i e X2 X4 X8

SORAM, D2 I Il ﬂrlslt group of array dies 30 jé T T *‘| VIA
pp . ello
first die jx: ';9 e = e e (yellow) OUTPUT TR2 ’&
interconnect L — FIG. 7A orren] v o)
(light green) P o ) ‘!.EGIC LS| SURFACE

Loclchlzc;f +«— “control die" (green)

[0097] FIG. 7A shows a circuit configuration for optimiz-
ing the output drive capacity of output buffers provided in the
interface circuit 30, according to a change in the time constant

[0055] T1tis preferable to take into account that, practically,
signal lines formed by through-silicon vias (TSVs) are not
necessarily made equal in impedance to each other due to

manufacturing variations in manufacturing processes (TSV caused by parasitic capacitance and parasitic resistance.
forming process, bump forming process, and TSV-bump con-
nection process). : EX1018 (Riho2) at [0097] & Fig.7A

[0061] As is clear from FIG. 3, the SDRAM chip located
closer to the logic 1.SI chip 20 has a smaller penetrating
through resistance while the SDRAM chip located farther
from the logic LSI chip 20 has a larger penetrating through
resistance.

EX1016 (Riho) at [0055], [0061] & Fig.4

'160: Paper 1 (Pet.) at 84-86, 98-101; Paper 24 (Reply) at 32-33
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Riho?2 teaches optimizing driver size due to any variation in capacitance/resistance,
including from “number of stacked chip dies” or “number of groups”

=

[0096] The first to fourth memory modules have 2-Gbit,
4-Gbit, 8-Ghit, and 16-Gbit memory capacities, respectively.
When the memory modules have mutually different numbers
of stacked chip dies as in the first to fourth memory modules,
it 1s necessary to take into consideration that the parasitic

[0097] FIG. 7A shows a circuit configuration for optimiz-
ing the output drive capacity of output buffers provided in the
interface circuit 30, according to a change in the time constant

caused by parasitic_ capacitance and parasitic resistance. In

capacitance and parasitic resistance of data transfer through
electrodes formed in the vias (which depend on the thick-
nesses of the chip dies themselves (1.¢., the thickness of the
silicon substrates)) and the parasitic capacitance and parasitic
resistance caused by bumps connecting between the chip dies
(between the through electrodes) differ from one another, and
hence the time constants defined by the total parasitic capaci-
tance and total parasitic resistance also differ from one
another. In the fourth embodiment, a configuration is pro-

vided to optimize the output drive capacity of output buffers

according to the number of stacked chip dies, and preferably
according to the number of stacked chip dies and the number

of eroups, and a third ROM is further provided to control the
drive capacity. This third ROM may be provided either in the
inside of the semiconductor device (e.g. in the [O chip) form-
ing a memory module, or in the outside of the semiconductor
device.

EX1018 (Riho2) at [0097]

TOUT<3:0>

”R'Mgt".fps'GNAL) TouT<0> TOUT<1>|  TOUT<2>| TOUT<3>
I

OUTN I
voDQ B | | |
TR

-

X2 X4 X8

30 VI

FIG. 7A

AKER BOTTS EX1018 (Riho2) at [0096]
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EX1018 (Riho2) at Fig. 7a

'160: Paper 1 (Pet.) at 84-86, 98-101; Paper 24 (Reply) at 32-33
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Optimizing drivers according to differences in die location was also

well known (e.g., EX1039 (Ma))

(37)

3% 733

PUPEnF
SelF<1>

PUPERF<0> PUPEnF<i> Die[ 1P

PUPEnF
SelF<3>

Vi or VDDQ

PDNEn PDNEn

466 468

Figure 6

PDNEn

470

Ve or VDDQ Ve 0r VODQ Ve 01 VDDQ
402 404 406 408 410
422 424 426 428
472 474 476 478
452 454 456 458 460
Gnd or VSSQ Gnd or VSSQ Gnd or VSEQ Gnd or VSSQ
PDNEn<0> PDNEn<i> Die] 1N Die 2N Die|3N

Gnd or VS5Q

480 420

ABSTRACT

Embodiments are described that compensate for a difference
in a charactenistic (e.g., of performance or operation) of a
semiconductor device that 1s a function of the location of a die
in a device. In one embodiment, a clock circuit may generate
a clock signal having a timing that varies with the location of
a die so that signals are coupled from the die to a substrate at
the same time despite differences in the signal propagation
time between the substrate and the various die. In other
- embodiments, for example, differences in the termination
impedance or driver drive-strength resulting from differences

in the location of a die in a stack mav be compensated for.
Other embodiments are also disclosed.

EX1039 (Ma) at Abstract

One embodiment of a compensation circuit 400 that may

compensate for both termination 1mpedance and drive

strength variations resulting from differences in die location
1s shown in FIG. 6. The circuit 400 may include a plurality of

EX1039 (Ma) at 7:46-:49

EX1039 (Ma) at Fig. 6
BAKER BOTTS
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160 DEPENDENT CLAIMS

GROUND 2 (*160)

BAKER BOTTS
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Ex. 1067, p. 143

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




160 Claims 2-3, 6-9

2. The memory package of claim 1, wherein the second die
interconnects are longer than the first die interconnects, and
wherein the second driver size is larger than the first driver
size.

3. The memory package of claim 1, wherein the second die
interconnects are longer than the first die interconnects, and
wherein a number of array dies in the second group of at least
one array die is less than a number of array dies in the first
group of array dies.

6. A memory package, comprising:

data terminals and control terminals;

stacked array dies including a first group of array dies and
a second group of at least one array die;

first die interconnects and second die interconnects, the
first die interconnects in electrical communication with
the first group of array dies and not in electrical commu-
nication with the second group of at least one array die,
the second die mierconnects in electrical communica-
tion with the second group of at least one array die and
not in electrical communication with the first group of
array dies: and

wherein the second die interconnects are longer than the
first die interconnects, and wherein a number of array
dies in the second group of at least one array die is less
than a number of array dies in the first group of array
dies.

BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

144

Samsung Electronics Co., Ltd.

Ex. 1067, p. 144



Netlist has interpreted claims 2-3 to merely require “different distances data
signals have to travel to reach the respective dies in the stack,” similar to Riho

Buffer Die —

8H

8H-Stacked Die

example, to account for the different distances data signals have to travel to reach the respective

array dies in the stack.

The second driver size is different from the first driver size, for

BAKER BOTTS

EX1044 (Netlist's Complaint) at 65,

A\

FIG. 4

SDRAM, D15
SDRAM, D7
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SDRAM, D12
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SDRAM, D11
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SDRAM, D3
“first die SDRAM, D1
interconnects” SoRi ¢
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LOGIC LSI CHIP.
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-nlunulu- — ml

NDTED DQ BUS D7D15

DATA BUS SHARING CHIP PAIR second grOUp Of at
‘\
least one array die"
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SIFRONT
SURFACE
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; “\geck “second die
| interconnects”
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“first group of array dies"”
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/‘LgGIC LSI SURFACE

|
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EX1016 (Riho) at Fig. 4
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Riho + Rajan teaches TSVs of different lengths (e.g., to reduce load)

second group Of‘af - 411 613. Asillustrated in Fig. 4 of Rajan. the second die interconnects (teal) are
least one array die v =
orange a ) . . . . .
( ge) %..___—ri DRAM e second die longer than the first die interconnects (light green). A Skilled Arfisan would have
e S /'*f"“""‘______,_..f——‘ interconnects”
3 DRAM e (teal) understood that, by using shorter die interconnects for the first group of memory
oa
e ) 178 — -
first gr oup of Sl I P | 4158 _f st die ., devices as taught by Rajan, the load on those die interconnects is advantageously
array dies -- P, . interconnects
£ " I light green . .
(vellow) -3 I DRAM —= = 3 (light g ) reduced. See, e.g.. Ex. 1017 (Wyman) at 1:22-24 (“In instances where chips are
2. ¢ 417D ‘D |
I Buffer Chip YL stacked. creafing shorter runs. utilizing the full capacity of a driver would be both
i / _ 4 4 4 - |~~~ “second data conduits"
control die (rose) wasteful and inefficient since far less power is required.”).
(9 reen) Address Controf Clock Data

“first data conduits” 160: EX1003 (Wolfe) at 1613

(pink)

From Host System ~——1- 404

FIG. 4

EX1015 (Rajan) at Fig. 4
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Ruckerbauer (EX1024) teaches “asymmetrical” stack of dies with
“electrical communication” with some, but not all, dies

“second group of at ]
981 least one array die" THE WITNESS: Again, we'd have to look at
12a ;t%e sl (orange)
19 ;\\ggg specific situations. But in both of -- both in the
98b
/ \ 4988 ~A00 Riho reference and in the Ruckerbauer reference,
“second die < they are both very explicit that the point of the
:?elef)conneffs “first die "first group of
i : dies” . : : — :
’(ﬁ;?ff‘;"rgiﬁﬁs ?;gﬂﬁw;es configuration is to eliminate the electrical
) . communication with some of the die while supporting
That 1s, within the memory stack 100, a first sub set of
memory dies is coupled to the first transfer data path 12g and | | the electrical communication with other die.

a second sub set is coupled to the second transfer data path | ¢y,055 woife) at 1125518
125. These different sub sets could, for example, be associ-
ated to different ranks within the stack 100. The configura-

EX1024 (Ruckerbauer) at 9:14-:18 & Fig. 5
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CLAIM 7 OF '060 PATENT

GROUND 4-5 ('060)
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For claim 7 in Ground 4, Netlist just refers back to Ground 2

BAKER BOTTS

E. Claim 7

Petitioner’s analysis for claim 7 for Ground 4 largely tracks that for Ground
2. Compare Pet. 83 with Pet. 119-120. For the same reasons as stated for Ground

2. Claim 7 1s not obvious in Ground 4. Brogioli, 99287, 205-208.

'060: Paper 20 (POR) at 82

3. Grounds 4-5 render obvious claim 7 (POR 82)

For claim 7 in Ground 4, Netlist refers back to its arguments for Ground 2,

POR 82, which are incorrect as explained above (pp.16-18).

'060: Paper 24 (Reply) at 34
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GROUND 5 (060 PATENT)
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For Ground 5, Netlist repeats its erroneous argument about Riho's
TSVs being “in electrical communication with every die in the stack”

Reply:

BAKER BOTTS

F. Ground 5

As explained above, 1n Riho, each TSV 1s 1 electrical communication with
every die in the stack. As such, the drivers used to drive signals along the TSV
need to have at least the size of, and not less than the size of a driver ““sufficient to
drive a signal along a die interconnect in electrical communication with each of the

plurality of array dies without significant signal degradation.” Contra Pet. 141-42;

'‘060: Paper 20 (POR) at 83

6. Ground 5 (POR 83)

For Ground 5, Netlist repeats its argument that in Riho “each TSV is in

electrical communication with every die in the stack,” POR 83, which is incorrect

as explained above (pp.20-32).

'060: Paper 24 (Reply) at 34
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MOTION TO EXCLUDE 04.
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EX2024, 2026-2029, and 2031 are improper hearsay

Statements offered for the truth of the matter asserted
made outside this proceeding:

» District court proceeding
« A different IPR proceeding

WEDNESDA

g Page 1
Page 1 Page 1
1 IN THE UNITED STATES DISTRICT COURT 1 IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS FOR THE EASTERN DISTRICT OF TEXAS

2 MARSHALL DIVISION 2 MARSHALL DIVISION NETLIST, INC.
3 NETLIST, INC, ( CAUSE NO. 2:21-CV-463-RG 3 NETLIST, INC., ( CAUSE NO. 2:21-CV-463-RG o N

) Plaintiff
4 pamum, 4 Pamf,

) )
5 vs. ( 5 vs. ( vs.

) )
& SAMSUNG ELECTRONICS CO., LTD., ( 6 SAMSUNG ELECTRONICS CO..LTD., (

etal ) MARSHALL, TEXAS. etal ) MARSHALL, TEXAS. SAMSUNG ELECTRONICS CO., LTD., SAMSUNG ELECTRONICS AMERICA, INC., SAMSUNG SEMICONDUCTOR, INC.,
7 (‘APRIL 18,2023 7 ( APRIL 19, 2023
Dofendanis. ) B:30AM Defendants. ) B:30AM EeiE
3 8
9 9
10 10
VOLUME 3 VOLUME 4
1 1
12 12 .
Scott Milton
13 13
TRIAL ON THE MERITS TRIAL ON THE MERITS
14 1
BEFORE THE HONORABLE RODNEY GILSTRAP BEFORE THE HONORABLE RODNEY GILSTRAP .
15 UNITED STATES CHIEF DISTRICT JUDGE 15 UNITED STATES CHIEF DISTRICT JUDGE April 14, 2023
and ajury and ajury
16 16
7 17
18 18
19
2 3 NINETLIST
21 2
2 SHAWN McROBERTS, RMR, CRR » SHAWN McROBERTS, RMR, CRR
100 E. HOUSTON STREET 100 E. HOUSTON STREET POX2.1
2 MARSHALL, TEXAS 75670 2 MARSHALL, TEXAS 75670
(903) 923-8546 (903) 923-8546

R e —— PP o EX2031
25 25

EX2027 EX2028 EX2029 Paper 34 (Motion to Exclude)
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EX2024, 2026-2029, and 2031 are improper hearsay

* Not subject to FRE 801(d) exemptions:

Not subject to 801(d)(2) — not “made by [Petitioner’s] agent or
employee on a matter within the scope of that relationship and

while it existed.” See, e.g., HTC Corp. v. Telefonaktiebolaget LM
Ericsson, 12 F.4th 476, 489-90 (5th Cir. 2021)

EX2024

EX2031
EX2027 EX2029 Paper 34 (Motion to Exclude)
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EX2024, 2026-2029, and 2031 are improper hearsay

e 1

EX2024

EX2026

No exception applies:
* FRE 804 unavailable because:
* Netlist made no attempt to bring witness
»  Witness testified in this proceeding

» FRE 807 also unavailable because (i) insufficient guarantees of
trustworthiness, (ii) not more probative than other available
evidence, (iii) absence of any interest of justice

EX2027
BAKER BOTTS

Page 1
IN THE UNITED STATES DISTRICT GOURT
FOR THE EASTERN DISTRICT OF TEXAS

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
MARSHALL DIVISION

Page 1

1 1
2 MARSHALL DIVISION 2
3 NETLIST, INC., ( CAUSE NO. 2:21.CV-463-JRG 3 NETLIST, INC., ( CAUSE NO. 2:21-CV-463-JRG
) )
4 Plaintif, ( 4 Plaintif, «
) )
5 vs ( 5 vs. (
) )
6 SAMSUNG ELECTRONICS CO., LTD., ( 6 SAMSUNG ELECTRONICS GO.. LTD., (
otal ) MARSHALL, TEXAS ot ) MARSHALL, TEXAS
7 ( APRIL 18, 2023 7 ( APRIL 19, 2023
Defendants ) B:30AM Defendants. ) B30 AM
8 8
9 9
10 10
VOLUME 3 VOLUME 4
11 11
12 12
13 13
TRIAL ON THE MERITS TRIAL ON THE MERITS
14 14
BEFORE THE HONORABLE RODNEY GILSTRAP. BEFORE THE HONORABLE RODNEY GILSTRAP
15 UNITED STATES CHIEF DISTRICT JUDGE 15 UNITED STATES CHIEF DISTRICT JUDGE
and a jury and a jury
16 16
17 17
18 18
19 19
20 20
21 21
2 SHAWN McROBERTS, RMR, CRR 2 SHAWN McROBERTS, RMR, CRR
100 E. HOUSTON STREET 100 E. HOUSTON STREET
23 MARSHALL, TEXAS 75670 2 MARSHALL, TEXAS 75670
(903) 9238546 (903) 923-8546
24 shawn_merobarts@txed.uscourts.gov 24 shawn_mcroberts@bxed.uscourts.gov
25 25

NETLIST, INC.,
Plaintiff

vs.

SAMSUNG ELECTRONICS CO., LTD., SAMSUNG ELECTRONICS AMERICA, INC., SAMSUNG SEMICONDUCTOR, INC.,
Defendants

Scott Milton

April 14, 2023

NINETLIST

PDX2.1

EX2028

EX2029
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EX2024 and 2026-2031 are irrelevant and lack probative value

« Evidence already of record in this proceeding is more relevant and more reliable
« Expert declarations (EX1003 (Wolfe Decl.), EX2023 (Brogioli Decl.)

» Expert testimony (EX2025 (Wolfe Depo.), EX1052 (Brogioli Depo.)

» These exhibits are from different proceedings that did not address the same
patentability grounds

Paper 34 (Motion to Exclude)
BAKER BOTTS DEMONSTRATIVE EXHIBIT - NOT EVIDENCE Paper 36 (Reply to Motion to Exclude) 156
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Reply to Netlist's opposition brief

1. Testimony by experts (e.g., Drs. Stone, Wolfe, Robins) regarding the meaning of terms
of art is proffered for the truth of the matter asserted.

2. Samsung is not Micron, rendering Netlist's FRE 801(d)(2)(B)-(D) arguments

inapplicable.

3. The Fifth Circuit has explicitly rejected Netlist's arguments about expert testimony.

In Fox vikaylor Diving & Salvage Co., 694 F.2d 1349, 1355-56.(5" Cir. 1983),
the Fifth Circuit found thatywhere a party allowed.its” expert to testify without
objection in a prior trial, the trial testimofy became binding on the party. Here,
Petitioner at most objected:to'the form of the questionsjiand in many cases, did not

object at all.«Thus, the testimony should be treated as party statements.

Paper 35 (Netlist Opp'n to Motion to Exclude) at 2.

“Those cases where we have allowed expert
testimony to serve as a party admission have
been limited to circumstances where the expert
was an agent of the opposing party or where the
expert's statements or reports were prepared for
the very case in which admission was sought.”

HTC Corp. v. Telefonaktiebolaget LM Ericsson, 12 F.4th 476, 489-90
(5th Cir. 2021) (emphasis added) (distinguishing Fox v. Taylor
Diving & Salvage Co., 694 F.2d 1349, 1355 (5th Cir. 1983)).

& N
TH cIreY

4. 37 C.F.R. § 42.51(b)(1)(iii) is a discovery rule, not an admissibility rule.

Paper 35 (Opp'n to Motion to Exclude)
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