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Example Code: 11010010011111001001

Binary code: 11 Cassette #1
SS
SHCI3)  Writing "1
S 53 Cassette Mixture
Utss ' "11" Mixture
R I | C13=50%
FES ,,k C14=0%
A SS C15=0%
' ' C16=50%
c[SS ||
E[SS ||
SS |l
SHE®  FIG. 254

Example Code: 11010010011111001001

25/T7

Binary code: 11 01
[ 158 C3Ca]
M|
M|

mOX>TMMOCWO;

|
|
|
|

SS HC16 C5

PCT/US2024/046372

Example Code: 11010010011111001001

Cassette #2

Writing "01"
Cassette Mixture
"01" Mixture
C5=60%
C6=20%
C7=10%
C8=10%

FIG. 25B

Example Code: 11010010011111001001

Binary code: 11 01 00

Cassette #3

Blnarycode 11 01 00 10

Writing "00"
Cassette Mixture
"00" Mixture
C1=10%
C2=40%
C3=30%
C4=20%

mOoO>TMIOICWw

|
|
|

SS HC16H C5 C2

FIG. 25C

Example Code: 11010010011111001001

SS --
SS --

SS --
SS ---
SS --
SSHCIBH CS HC2 513

mOX>TTOCW»

[—

SS I:

SS |:
SS HC16H C5 H €3 HC12]

----

Cassette #4

Writing "10"
Cassette Mixture
"10" Mixture
C9=10%
C10=10%
C11=10%
C12=70%

FIG. 25D

Binarycode: 11 01 00 10 01

[ 1SS HCT3H B HCAHCToH C6
SS HCT3HCE HCZHCT2H ol
5 :i
SS II

SS I:
SS |:
SS |:
SS |:
SS HC16H €5 H C2 HC12 EZ

mO>TMIOICW;

|
SS HC16H C5 H C3 HC12| C8 |
| |4/

Cassette #5

Writing "01"
Cassette Mixture
"01" Mixture
C5=60%
C6=20%
C7=10%
C8=10%

FIG. 25E
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Example Code: 11010010011111001001
Binarycode: 11 01 00 10 01 11
(I [CE1{CI6
[STHCIHCEHCZHCIHCSWCTS) Writing 11"

Cassette #6

SS :i*" C14=0%
S5 G5 HC3) g%g:ggﬁ%
SS |:

[ S HCT6H C5 H C2 HCT2H G HCT3)

SS |:

SS HCI6H C5 HC2 HCIZH C7 HC13 FIG. 25F

mOX>TMIOCW!m

Example Code: 11010010011111001001
Binarycode: 11 01 00 10 01 11 11
[ [SHE ORGSR,
SS HC13 [C12] C16] - Writing "11"
5 - 1] - - Cassette Mixture
<] C14=0%
ggfgﬁ%
: ~
S HC16H C5 HC2 HCT2H C5 HCI3NCTe
SS |:

SS HC16H €5 H €2 HC12H €7 HC13{C16 FIG 25G

Cassette #7

mO>TMIOICWw

Example Code: 11010010011111001001
Binarycode: 11 01 00 10 01 11 11 00

[ ST B A T2 CE HCTBHCTBH T

55 CIGiCs)”  Writing 00"
55 HCTGH C7 H G HCTTH CS HCBBHCTBH 2 C‘ffggfte Mixture
[SSHCBHCTHCOCOHCS HCTGHETH ) | o e
[SSHCTBH CSHCS HCIZHCBHCTBHETHCZY |, | Co-40%
[SSHCIGHCSHCAHCIACS HCIBHCIGH Iy | C3=30%

(S5 HCT3) CB H CTHCTOH B HCTBHCTBH <2

SS |:

SS |:

SS HC16H €5 H €2 HC12H C7 HC13HC164 C3 FIG. 25H

Cassette #8

mO>TMIOICW;»
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Example Code: 11010010011111001001
Binarycode: 11 01 00 10 01 11 11 00 10

_

Writing "10"
Cassette Mixture
| clo=10%
; C11-10%
55 HCT3H e H T HCTOH CE HCTBHCTBH CZHCT)

(S5 HCTBH G5 HCZ HCTZH CS HCTHCTBH CZ T2

SS |:

SS HC16H €5 1 €2 HC12KH C7 1CI13HC16H C3 HC10 FIG. 25]

Cassette #9

mO>>PTMMIOICWv»

Example Code: 11010010011111001001
Binarycode: 11 01 00 10 01 11 11 00 10 01

S

> :i Ca‘:s{trei':tizglvllli())i:re
| ——

55 --- Cgieg"%
SS ----- - C6=20%
EZfiS?

5 --- 7
:

S5 .I

SS HC16H €5 H €2 HC12H €7 HC13HC16H €3 HC1O0H €5 FIG 25]

Cassette #10

mOoOX>TTIoICw
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FIG. 29A

Binary Code to Cassette Table
Binary Lot 1 Lot 2 Lot 3 Lot 4
Code Cq % Ct % Ck# % C# %
C1 10% Cle 20% C1 30% C13 10%
00 C2 40% C1 30% 5 20% C14 20%
c3 30% C2 40% C9 10% | C15 | 40%
C4 20% C3 10% | C13 | 40% | Cl6 | 30%
C5 60% C4 20% C2 10% C1 10%
o1 Cé 20% C5 10% C6 60% C2 10%
C7 10% C6 60% | C10 | 10% C3 20%
C8 10% C7 10% | C14 | 20% C4 60%
9 10% C8 70% c3 10% c5 10%
10 C10 | 10% c9 10% C7 70% C6 10%
Cl1 | 10% | C10 | 10% | Cl1 | 10% C7 70%
Cl2 | 70% | C11 | 10% | C15 | 10% C8 10%
C13 | 50% | C12 0% C4 25% C9 50%
11 Ci4 0% C13 | 50% C8 25% | C10 0%
C15 0% C14 0% C12 | 50% | Cl1 | 25%
Cle | 50% | C15 | 50% | C16 0% C12 | 25%
Write MSB-LSB Random LSB-MSB LSB-MSB
Direction
N J \ AN
Y Y Y
Rolling C's Random Rolling
Groups
of 4
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Binary Code to Cassette Table (by Lot#) (Variable) (X = Not applicable)
Binary Lot 1 Lot 2 Lot 3 Lot 4 Lot N
Code Ch % | CH % | CH % |CH %| " |CHE %
Cl |10%| C1 [10%| C1 [10%| C1 |10% Cl | 5%
C2 |40% | C2 |40%| C2 [40% | C2 | 30% C2 | 5%
C3 |30%| C3 |30%| C3 [20% | C3 | 20% C3 |10%
C4 |20%| C4 |10%| C4 [10% | C4 | 10% C4 |10%
00 X C5 [10%| C5 [10% | C5 | 10% C5 [ 10%
X X C6 [10%| C6 |10% C6 | 10%
X X X C7 |10% C7 |10%
X X X X C8 [ 10%
X X X X C9 |10%
X X X X C10 | 20%
C5 |60%| C6 |60%| C7 [40% | C8 | 30% Cl11 | 5%
C6 |20% | C7 |10%| C8 [20% | C9 | 20% C12 | 5%
C7 |10%| C8 [10%| C9 [10% | C10 | 10% C13 | 5%
C8 |10% | C9 |10% | C10 [10% | C11 | 10% Cl14 | 5%
o1 X C10 | 10% | C11 [10% | C12 | 10% C15 | 10%
X X C12 [10% | C13 | 10% C16 | 10%
X X X C14 | 10% C17 | 10%
X X X X C18 [ 15%
X X X X C19 | 15%
X X X X C20 | 20%
C9 |10% | C11 [10% | C13 [10% | C15 | 10% C21 | 5%
C10 [10% | C12 | 10% | C14 | 10% | C16 | 10% C22 | 5%
C11 |10% | C13 | 10% | C15 [ 10% | C17 | 10% C23 | 5%
C12 [70% | C14 | 60% | C16 | 50% | C18 | 40% C24 | 5%
10 X C15 [10% | C17 | 10% | C19 | 10% C25 | 5%
X X C18 | 10% | C20 | 10% C26 | 10%
X X X C21 | 10% C27 | 15%
X X X X C28 [ 15%
X X X X C29 | 15%
X X X X C30 | 20%
C13 |50% [ C16 | 0% | C19 | 25% | C22 | 50% C31 [ 10%
Cl4 | 0% | C17 | 50% | C20 | 25% | C23 | 0% C32 | 0%
C15| 0% [ C18 | 0% | C21 | 40% | C24 | 20% C33 [10%
C16 [50% | C19 | 50% | C22 | 0% | C25 | 20% C34 | 0%
1 X C20| 0% [C23 | 0% | C26 | 0% C35 | 10%
X X C24 |10% | C27 | 10% C36 | 10%
X X X C28 | 0% C37 [ 10%
X X X X C38 | 15%
X X X X C39 | 15%
X X X X C40 | 20%

FIG. 29B
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Binary Code to Cassette Table (10 Cassettes per bit pair) (X = Not used)
Binary Lot 1 Lot 2 Lot 3 Lot 4 Lot N
Code CHh % | CH % | CH % |[CH %| " |CHE %
Cl [10%] C1 |10%| C1 | X [ C1l | X Cl| X
C2 140%| C2 | X | C2 [10%]| C2 | X C2 | X
C3 [30%| C3 [40%| C3 | X | C3 |10% C3 | X
C4 [20%| C4 | X [ C4 [40%| C4 | X C4 | X
00 C5 | X | C5(30%| C5 | X | C5 |40% C5 | X
C6 | X | C6| X [ C6 [30%| C6 | X C6 | X
C7 | X | C7 [20%| C7 | X | C7 |30% C7 [10%
C8 | X | C8 | X [ C8 [20%| C8 | X C8 |40%
CO| X | CO[ X [CO| X | C9|20% C9 |30%
Cl0| X [C10] X [C10| X |C10| X C10 | 20%
C11|60% | C11|60%|Cl1| X |Cl1| X Cll1| X
C12 |20% | C12 | X |Cl12[60%|Cl12| X Cl12]| X
C13 |10% [ C13|20% | C13| X | C13 |60% C13| X
Cl4110% | Cl4| X |C14[20%|Cl4| X Cl4| X
01 C15| X [C15|10% | C15| X | C15|20% Ci5| X
Cle| X [Cl6| X |C16|10%|Cl6| X Cle [ X
Cl7| X [C17|10%|C17| X |C17|10% C17 [ 60%
C18| X [C18| X |C18|10%|C18 | X C18 | 20%
Cl9| X [C19| X |C19] X |[C19[10% C19 [ 10%
C20| X [C20] X [C20| X |C20| X C20 | 10%
C21110% | C21 |10% | C21| X |C21| X C21] X
C22 |10% [ C22 | X |C22|10%|C22| X C22| X
€23 |10% [ C23 |10% | C23 | X | C23 |10% C23| X
C24 |70% | C24 | X | C24[10%|C24| X C24| X
10 C25| X [C25[10%|C25| X |C25([10% C25 ([ X
C26| X [C26| X |C26|10%|C26| X C26 | X
C27 | X [C27170% | C27 | X | C27 | 10% C27 [ 10%
C28 | X [C28| X |C28|70%|C28 | X C28 [ 10%
C29| X [C29| X |C29| X |C29|70% C29 [ 10%
C30| X [C30| X |C30| X |C30| X C30 | 70%
C31|50%|C31|10%|C31| X |C31| X C31| X
C32| 0% [C32| X |C32|10%|C32| X C32 | X
C33| 0% [C33/10%|C33| X |C33[10% C33| X
C34|50%|C34| X |C34[10%|C34| X C34| X
11 C35| X [C35|10%|C35| X |C35|10% C35| X
C36| X [C36| X |C36[10%|C36| X C36| X
C37| X [C37|70%|C37| X |C37|10% C37 | 10%
C38| X [C38| X |C38|70%|C38| X C38 [ 10%
C39| X [C39] X |C39| X |C39|70% C39 | 10%
C40| X [C40| X |C40| X | X | X C40 | 70%

FIG. 29C
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3100 Writing (Printing) & Unloading Coded Polymer Memory String
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3102 o
Load/Print Starter DNA strands onto wafer spots

3104

'

Receive lot # and Binary Code to print/write first Memory String/Nacket

3106

1

N\ Retrieve 4 inkjet cartridges/heads (00,01,10,11) each with a different
mixture of DNA cassettes from the Data Server for the Lot #;

1

308~
Retrieve writing direction from the Data Server for the Lot #, and if
Random, randomly select writing direction for spot

\

3110

N\

Retrive first 2-bit binary code from Binary Code to write/print
to a substrate/wafer array (based on writing direction)

3124

/

Get next
2-bit
code

3130

\

Get next
Binary
Code for

String/

A
Perform Wash Cycle across Wafer Array

Y
Write/Print 2-bit code to Memory String/Nacket
at desired spot(s) per writing process (Fig31B)

< Writing other spots before Deblock/Adapter?

\

Print Deblock/Adapter for desired spots or Wash across Array

3112
3114
Ve
3116
No Yes
Wait for Addition reaction to complete | —3118
I 3120
3122

i

next ﬁ All 2-bit Codes written/printed for current String/Nacket? f/

Yes

\

3126

Nacket

Write/Print End Cap onto Memory String/Nacket (with direction)

A

1

Yes

A

- - - - 3128
No< All Memory Strings/Nackets written for chip? y

Wash wafer array with cleaving fluid, unload and
capture written polymers during unload

| N\< 313

FIG. 31A
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\\ Writing (Printing) 2-Bit Code to DNA/Polymer Memory String

' 3152

/ n n H
o<__Add "00" bits? <

Yes

Print "00" bits with "00" inkjet cartridge having "00" DNA 3154
Cassette mixture at desired spot(s)/location(s) on array

' 3156

< pddrorbs? S

Yes

Print "01" bits with "01" inkjet cartridge having "01" DNA | 3158
Cassette mixture at desired spot(s)/location(s) on array

| 3160

< pd0be S

Yes

Print "10" bits with "10" inkjet cartridge having "10" DNA
Cassette mixture at desired spot(s)/location(s) on array

318

.

3164

< Add"11" bits? >

Yes

Print "11" bits with "11" inkjet cartridge having "11" DNA | 3166
Cassette mixture at desired spot(s)/location(s) on array

No

3168

< Bit writing complete for spot or group of spots? 54

Yes 3170

yd 2 5_—/
No << Any Droplit Errors detected?
es

Save error location(s) & bit number for future read 3n

/

FIG. 31B
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3400 Decoding & Mixture Confirmation Logic

N

Retrieve Lot # for batch, Retrive DNA bases from DNA sequencer read of all memory
strings on wafer, and Retrieve Code to Cassette Table from DNA Data Server

3404 ——
Separate memory strings by Address/ID and each string by cassettes using topo spacings;

Set all C# counters = 0; and Get first cassette in first memory string Address/ID

[ [ > —— 3406
m( Cassette = Any C#'s associated with "00" (based on Lot #)? )
Yes | —— 3408
| Bit code ="00" for string position and Increment assoc. C# counter |
S 3410
W( Cassette = Any C#'s associated with "01" (based on Lot #)? )
Yes | — U
34<4 | Bit code ="01" for string position and Increment assoc. C# counter |
> — 3414
Get N—o( Cassette = Any C#'s associated with "10" (based on Lot #)? )
Next Yes | —— 3416
Cassette | Bit code = "10" for string position and Increment assoc. C# counter |
! > —— 3418
N_o< Cassette = Any Ci#'s associated with "11" (based on Lot #)? )
Get Yes | —— 3420
Next | Bit code ="11" for string position and Increment assoc. C# counter |
String/ > — 3822
Nacket (Al Cassettes in memory string decoded? )
No' Y 3428
es | —
3432 | Arrange 2-bit codes based on Writing Direction from DNA Data Server |
( All Memory strings with current Address/ID decoded?
No
Yes l —— 3436 3430
To< C# counters match Cassette Mixture for Lot# for each Bit code (for Add/ID)? )
‘ Yes
| Set Confirmation Flag = Fail for Add/ID | | Set Confirmation Flag = Pass for Add/ID |
3438 — ' - 13m0
— Get next String/ 'W( All Memory String/Nacket Addresses/IDs decoded?
Nacket Add/ID Yes 3442

e FIG. 34
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r A C G T
A n/a 2 1 0
C 0 n/a 2 1
G 1 0 n/a 2
T 2 1 0 n/a

FIG. 41
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Sequence Length Distribution RT Equivalent (years)
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FIG. 49
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Writing (Printing) & Unloading Coded Polymer Memory String

AN

3104

5302

(computer based randomness)

3102 ]
Load/Print Starter DNA strands onto wafer spots

!

. Receive lot # and Binary Code to print/write first Memory String/Nacket

!

\_| Retrieve inkjet cartridges/heads (00,01,10,11) each with a different group of

individual DNA cassettes from the Data Server Table for the Lot #;

!

3108 |
Retrieve writing direction from the Data Server Table for the Lot #,
and if Random, randomly select writing direction for spot

L

3110 Retrive first 2-bit binary code from Binary Code to write/print
N to a substrate/wafer array (based on writing direction)
3 3112
/3124 | Perform Wash Cycle across Wafer Array |—/
\
Get next Write/Print 2-bit code to Memory String/Nacket Ve 5304
2-bit at desired spot(s) per writing process (Fig53B)
code + 3116
[ < Writing other spots before Deblock/Adapter? %
No
3130
\ Wait for Addition reaction to complete 3118 3130
Get next !
Binary Print Deblock/Adapter for desired spots or Wash across Array 3
Code for _ . _ ! _
next To< All 2-bit Codes written/printed for current String/Nacket? 5_/
String/ Yes 3126
Nacket Write/Print End Cap onto Memory String/Nacket (with direction)

Yes

No< All Memory Strings/Nackets written for chip? 5\ 3128

Wash wafer array with cleaving fluid, unload and
capture written polymers during unload

| N\~ 313

FIG. 53A
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5350 Writing (Printing) 2-Bit Code to DNA/Polymer Memory String
(computer based randomness)

5 5352
e nnAN ki 4
< Add00 bits? S 535

Yes \
i

Obtain C's for "00" bits; Randomly Select C#; Print "00" bits with "00" inkjet head
using randomly selected C# at desired spot(s)/location(s) on array; and
Increment C# counter for Chip/Row (using Nacket ID-to-Row conversion)

>
Y 5356
<__Add"01"bits? S 5358

Yes \\
i

Obtain C's for "01" bits; Randomly Select C#; Print "01" bits with "01" inkjet head
using randomly selected C# at desired spot(s)/location(s) on array; and
Increment C# counter for Chip/Row (using Nacket ID-to-Row conversion)

3 5360
/ n 1 H
o< Add"10"bits? S 5362

Yes \
i

Obtain C's for "10" bits; Randomly Select C#; Print "10" bits with "10" inkjet head
using randomly selected C# at desired spot(s)/location(s) on array; and
Increment C# counter for Chip/Row (using Nacket ID-to-Row conversion)

|

K. 5364
/ n n H
o< Add"11bits? S 5366

Yes \

i
Obtain C's for "11" bits; Randomly Select C#; Print "11" bits with "11" inkjet head
using randomly selected C# at desired spot(s)/location(s) on array; and
Increment C# counter for Chip/Row (using Nacket ID-to-Row conversion)

|
K 5368
No Bit writing complete for spot or group of spots? XJ
Yes ’ 5370

Save C# counters in Code-to-Cassette Table

!

e
o< Any Droplit Errors detected? >/ 5372
es

|

Save error location(s) & bit number for future read —" 534
.|

FIG. 53B
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5400 Decoding & Mixture Confirmation Logic (computer based randomness)

\\ 3402 —

Retrieve Lot # for batch, Retrive DNA bases from DNA sequencer read of all memory
strings on wafer, and Retrieve Code to Cassette Table from DNA Data Server

3404 ——

Separate memory strings by Address/ID and each string by cassettes using topo spacings;
Set all C# counters = 0; and Get first cassette in first memory string Address/ID

[ —— 3406
m{ Cassette = Any C#'s associated with "00" (based on Lot #)? )
Yes | —— 3408
| Bit code ="00" for string position and Increment assoc. C# counter |
— 3410
W< Cassette = Any Ci#'s associated with "01" (based on Lot #)? )
Yes | —— 3412
34<4 | Bit code = "01" for string position and Increment assoc. C# counter |
> — 3414
Get N—o( Cassette = Any Ci#'s associated with "10" (based on Lot #)? )
Next Yes | —— 3416
Cassette | Bit code = "10" for string position and Increment assoc. C# counter |
! > — 3418
N—o( Cassette = Any Ci#'s associated with "11" (based on Lot #)? )
Get Yes | —— 3420
Next | Bit code = "11" for string position and Increment assoc. C# counter |
String/ > — 340
Nacket {_ All Cassettes in memory string decoded? )
No' Y 3428
es | —
3432 | Arrange 2-bit codes based on Writing Direction from DNA Data Server |
T No< All Memory strings with current Address/ID decoded?
— Yes | 3 3430
|_|Get next String/ <~——— All Memory String/Nacket Addresses/IDs decoded? )
Nacket Add/ID No Yos ‘
C#t counters match Cassette Mixture for Lot# for each Bit code (for IDs/Rows/Chip)? )
No
Yes | 3436
Set Confirmation Flag = Fail for | | Set Confirmation Flag = Pass for IDs/Rows/Chip |—\
IDs/Rows/Chip > 3440

\
\ | Exit
3438

FIG. 54




