WO 2020/162920 PCT/US2019/016817

1/16
118
4

Pad

Ve Analog Bus 116
Integrated Circuit 102

Memory BitA 104 Memory Bit D110
Memory Bit B 106 Memory Bit E 112
Memory Bit C 108 Memory Bit F 114

100



WO 2020/162920 PCT/US2019/016817

2/16

118
4

Pad

L Analog Bus 116

One or a Number of
Print Heads
2086

Memory Bit A 104 Memory Bit D110

Memory Bit B 106 Memory Bit E 112

Memory Bit C 108 Memory Bit F 114

Print DieA 202 Print Die B 204

200

FIG. 2



WO 2020/162920

PCT/US2019/016817

3/16
118
4
Pad
P Analog Bus 116
One or a Number of
Print Heads

206
Memory BitA 104 Memory Bit D 110
Memory Bit B 106 Memory Bit E 112
Memory Bit C 108 Memory Bit F 114
Print DieA 202 Print Die B 204

Print Pen A 302

Memory Bit G306

Memory Bit H308

Print Die C 310

Print Die D 312

Print Pen B 304

300

FIG. 3



PCT/US2019/016817

WO 2020/162920

4/16

In

gev~ A

¢0p Jejulid

m 8L ¥ dnoi !
) w 88iNdf 8l |
N e
Ovy gzy L vey m
H
T ;
. 82 — | ﬂAl.w@ w
W\mﬁ W w
gz~ | Tl i
92y — w i
m m = i :
: §
yey 7 \% w w
¥
A NM m 24N 3 I J
W\rn m.&
_ ™
N e
mmw& & & A
¢ Ped JISNIS
rllwvv i
PEd JAOW e
....... , ped v1vQ Pl
9L - B e
PEd 1D e
e 0L Y
0% jueUOdWOY Jld L2 807

ALIE

00y



WO 2020/162920 PCT/US2019/016817

5/16

] FIRE Pad b~ 408

»| CLK Pad b 410
»| DATAPad 412
»| MODE Pad 414

[- 442
404 # SENSE Pad

da4d /}

502 ~

510




PCT/US2019/016817

WO 2020/162920

6/16

9 Ol

009
'y r{ B8USS | _ i
Zyy
m\ 809
— Sopuoiesa
P 1osibay snelg
“Z 909
mw 1oisibay <
m. mmcoo RO <
A
5 = = \ vo9
=] s ®
< o =3 -
<2 2. o Bsibay uoneinbyusy e
% m m,wﬁuuu \\ PO LY
124 ud CUEN
A ff [ YY) BJB(] 80¥
145 ~ZLy
00
Jojeieuss abeyjop Aowap PO N o1y
919~ Buiseig Aejaq)

019



WO 2020/162920 PCT/US2019/016817

7/16

Select a Number of Memory Bits

//_,,__792

¥

Provide an Input Analog Electrical Signal to the
Number of Memory Bits

/,..,., 704

A4

Measure an Qutput Analog Electrical Signalon a
Single Contact Pad Communicatively Connected to the
Number of Memory Bits, the Measurement {o be
Made for the Number of Memory Bits in Combination

706
"

700

FIG. 7



WO 2020/162920

8/16

800
A

PCT/US2019/016817

e B0
Memory Bit e
802 \) 804 Selector
) . e B8
Processor e S Analog input L]
Provider
e B4 ()
Analog Output [~
Measurer
800

FIG. 8



WO 2020/162920 PCT/US2019/016817
9/16
902
Write NVM-enable Bit in Configuration Register -
v 904
Load Nozzle Data, Selecting the NVM Bit to Access Using L~
Address and Data and Also Set the NVM-enable Bit
¥
906
Drive FIRE Pad High, Then Low =
Y Vel 908
Write NVM-enable Bit in Configuration Register
¥
Write Memory Access Bit in Memory val 910

Configuration Register

916
¥ I/

Drive FIRE Pad High.

Drive FIRE Pad High for Desired Write Time, then Low

Force a Voltage or
Current on SENSE and

914

Measure, then FIRE Low




WO 2020/162920 PCT/US2019/016817

10/16

101@\ 1016 ”§€)18\ ?020\

1002 ~ N \ \ \
MODE Y \ \ \ \

1004 ~ FIRE

e—"ﬂ‘"‘
»’#/B
F”M

1006 ook 04~ L5 LI LT

1008 ~

DATA




PCT/US2019/016817

WO 2020/162920

11/16

7011 Js1siBay uonemnbyuony Aowsiy

Z0LL sesibay uoneanbyuon

\\ S0k

BIB(] Q[ZZON WO 1ig

\\ chit

SHE 104U AICWBY |

A 4

sieulig [oauon

/{wom‘w



WO 2020/162920 PCT/US2019/016817

12/16

12?&"\‘

Memory Cell =

¥

&
1218
/f1216 (’
1208 & | o
T : "1 Memory
State Bit
1204 Configuration Circuit Memory Circuit
T Selection Information

\4212 \"“"1214

1202 e FEuidicAatgaiicn
Circuit

A 4

1206 ~~  Fluidic Actuation Device

1200

FIG. 12




WO 2020/162920 PCT/US2019/016817

13/16

Configure an Integrated Circuit to Have a Memory
Access State Which Can be Set to One of an
Enabled State and Disabled State

//—-—-—-1302

A2

Transmit, with a Fluid Actuation Circuit, Selection
information for a Fluid Actuation Device, the
Selection Information Including a Data State Bit

1304

)

¥

Configure a Memory Cell Array so that Each Memory
Cell is Accessible by the Memory Access State Being
Enabled, and the Data State Bit Being Set

/ﬂ“’iBOS

1300

FIG. 13



PCT/US2019/016817

90p usuodwion uld

14/16

Jojemnbay
afeyion
Aiowspy

&

| /f 402"

PEd ddA

WO 2020/162920

A

144% //

Ped JSNIS

0y J8ilid

Prvo.ww

Ped 300N

< uonenByuos sig

Ped Y1V(J

PEd M0

PEd =i




WO 2020/162920 PCT/US2019/016817

15/16

Select at Least One Memory Bit of the Plurality of
Memory Bits and Fire Actuators of a Fire Pulse Group

//,,.,.,.,1502

A

Provide a Write Voltage with a Memory Voltage
Regulator to the at Least One Memory Bit of the
Plurality of Memory Bits

1504

)

1500

FIG. 15



WO 2020/162920 PCT/US2019/016817

16/16
1620 | y 1606 1610
DATA Address Decoder —~1616 -
rite
1622 Vrite
FIRE ”:L Activation Logic 1618 Circuit
107~ 160404 Memory
Cell A — 1602,
] Fluid
Actuation £624
Memory Device ) SENSE
Cell B
T e e AL
B I I 4
° Fud |
Actuation
Memory Device
Cell B 9
Control e 1604.¢
Logic = -
1604y T Memory
CellA { 1602
Fluid N
Actuation
Memory Device
Cell B
16045
'/1612
Sensor
/«1614
Configuration Register
1600

FIG. 16



