PCT/US2018/047650

WO 2019/060083

1/9

1IMOII)) 3UISSA0I]

A |
.., sO0mMOQ
> [eroyduog
*— 901
a3v101§
A

agiIr—y <l

»[ ooerIU]
— 911

AJOWIIIN
~ VIl

J0SS3001]
~—CI1

WIOPOIA
y ~— 011

021 — ——
egY | v N b01
»| IOATOOSURI],
v ~— 801
~—7201

I "OIA

(¢ 00000000
00o0o0o00o0o
oooooooooo

)

S

=
G (E

0 0 O -

~—
\ J

001



PCT/US2018/047650

WO 2019/060083

2/9

¢ OIA

2% TN
\
/ \
/ ﬁ // L| \
/ \ i \
[€--- L_ P b9y -1
LA I 01 A
b / v
! 4
PR N ¥ B
/ W PPA -/ PPA 41 69
19[S x:S:l__w P INC N~ - | _| 109[3s XN
e 4 01 S
ae—" "1 T N—80z
aq | L 1a
90z | | { N0z
« llllll v 4 """ «
AeIIy [[ooNg
e —"

00¢



PCT/US2018/047650

WO 2019/060083

3/9

.F \ U up3
PPA J® N R
120[] _ urp3
_ ﬁ _
upm | = |
I _
[
||_|nmm.9 ! 0 0
7> /
/ _w \ /@@\/ /
J373S Xn
\ , 01¢
e~ "]
q|
B
90¢ —’| PPA
Aeaxy [[9o1g
w0e—"

PPA

.I //
AH__| 1109[9s xnA
/

l\\rwcm

19

00¢



PCT/US2018/047650

WO 2019/060083

4/9

ap—" " K
' u gm
qiq
90t —|
Aeaxy [[9o1g

.I ~
M__|_ JO9[as XNA
/

19

oy —"

1) 2



WO 2019/060083 PCT/US2018/047650

500 5/9
A 502
i A
=300m= WL 510
=500m-]
=400m-=
=200m=
() 500p 600p 700p 800p 900p 1n
504
—_—
oo \_ 514 (wd_n)
o] WO=WA_N 512 (wd)
=400m=
=200m=
—0 =
(lin) I |
500p 600p 700p 800p 900p 1n
j06
__8010__ \_ 518 (blb)
oo bl-blb
~400m- 516 (b))
=200m=
—0 ——y
(lin) | | I I
500p 600p 700p 800p 900p 1n
jos
N p—
oo, 522 (qb)
g-gb
=600m-
=400m-— . .
—200m- 520 (@) NnO spurious write
—0
(lin) I I | | |
500p 600p 700p 800p 900p in

FIG. 5



WO 2019/060083 PCT/US2018/047650

600 6/9
602

—800m- 608
—600m- WL

=400m-

=200m=-

—=800m-—

7— 630

—600m
618 (conventional SNM) 620 (improved SNM)

610 (conventional q) — 612
=200m=- f_ (q)

- NN

(in)  500p 600p 700p 800p 900p 1n

=400m=-

—_— Pt
L 614 (conventional wd)

—=800m-—

—600m-] 16 (wd
™ wd-wd_n 616 (wd)

=400m=-

=200m-

T | | ¥ |

(in)  500p 600p 700p 800p 900p 1n

FIG. 6



PCT/US2018/047650

WO 2019/060083

7/9

L OIA

e )
1IMOII)) 3UISSA0I]
JOATQISURI], 80L —\
soegrquy ourg [
- Qo IoIU] ShlAREINI |
(47 > sng T "l s
TOATOISURIL, |
St 01L — A
qciL— \#/
\J Y N—gi1L
\\. (45 [ 10$$3001] o3eI01g Tl
aIeysawI], — | | T

N uonoung N POL 90L —" JA S[NPOIA

. o130 & J .

. Y0 .

: pue .

[onuo)
7 uonoung O/l ¢ 2INPON
[ uonouny [ °[NPON
/ g
L —/ A 91L
PIL
>

00L



WO 2019/060083

800
4

8/9

Receive bitclock input and masking
signal line input

l

Detect whether bit-masking operation
1s enabled or disabled

l _— 806

Receive first data input

J, — 808

Drive first write driver node to high
voltage level or low voltage level
for write operation

l — 810

Drive bitline coupled to bitcell of
bitcell array to write data into
bitcell according to high voltage
level or low voltage level at first
write driver node for write
operation

l — 812

Pre-charge first write driver node to
high voltage level and float first
write driver node for bit-masking
operation

FIG. 8
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l — 814

Receive second data input

J, — 816

Drive second write driver node to
high voltage level or low voltage
level for write operation

l — 818

Drive inverse bitline coupled to
bitcell of bitcell array to write data
into bitcell according to high voltage
level or low voltage level at second
write driver node for write operation

l — 820

Pre-charge second write driver
node to high voltage level and float
second write driver node for bit-
masking operation
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