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0.4um Design Rule®} Super Low Power
Dissipation, Low Voltage Operation® Full
CMOS SRAM Cell& 7323i3itt. Retrograde
Wellz} PSL(Poly Spacer LOCOS) Isolation 24
& A5l 1.76pme] n+/p+ Isolation® &8 &}
#om Ti/TIN Local Interconnectiong A}-&3}ed
Polycide 59 Rs¢} z& Contact Ade 1
319t} P-welll¢] Borono] Field oxided] X3
5o n+/n-well Isolationo]  FHeRAL
Simulation& 53] & 4 d%er, 7|4
Lateral NPN Bipolar Transistor®] Latch Up &4
o] o3 A= n+ /n-well sizex= 0.57mo) 1, 7]
A Vertical PNP Bipolar Transistors= p+/p-
well size 0.52um7}A] A&l Current Gaing %
s ¢4 5 g2k Ti/TiN Local Intercon-
nection®] RsZ Polycide 0.2 YiE AL
TiN depor] PowerE& Z7}A7]3 PressureE 7
2A7oaR HEE £ A Static Noise
Margin 248 £ Vee 0.6VYAE Celle] T3
Margino] §l&& A& + 9dded, Load
Device®] & AFE Soft Errorg 7484 U
o B ZHoz AZ3F 1M Full CMOS SRAMd|
A Low Vce margin 1.0V, Stand-by current 1A
o]3H(Vee=3.7V,85C71&F) & €& & AU

LM &

WA Device Al 2] olA| Sl & AZA A
8 2 A8 A% F7 BAE /] f AY
s A2ATE Ao dutA FAlolt). 53
Hand phone 5 Ful-4& 7]7]d) Al&2 Battery
Operation Deviced] " Qo] tR=HA AY A
o] F7t gk A AFe Zavt ga7HL
At SRAMA A& 148 we} a7Ee A
4 Ak st M A" ZAE A3 71EY
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Poly silicon resistor load SRAM Cellth4l TET
(Thin Film Transistor)& LoadZ 43 Cell&
sl 3e Stand-by Current®} =& Cell
Stability & 24 sty Mgy} 2.5V o) 8ke] A
AYA=  TFT9 ON  Current7}  Cell
Capacitance® Chargingdl7|dl= E3E3lo
TFT Cell2+= A< Operationdl] &g o]#]$-0]
olth.l*% & TET+ Poly silicong Channel2 A}
£3}7) W29 Graino]i} Surface Tl 243}
& Leakage Currentt}, TFT2] Vth Variation®.
2 Q% Off Current 27159 ZA|7} Qb
ore] 24 o]9o = TFT Cell& pMOS TFTE §
A3l7] 93] 271 o)Al Poly Silicon Layer7} &
23] fgd Az FAol B3} o4 &
24 A< 998 Full CMOS SRAM Cello] A&
A AAEA Full CMOS SRAM Celle Bulk
PMOSE Loadg AMg-3h=H Bulk PMOSE Poly
Resistort} TETe H]8] &2 52| On Current
o} 23, #Ue Leakage & Vehlo 3
ol Cell EAS ztn 9t} weld Poly-silicon
Resistor Load Cello]t} TFT Type Cello] v)3] A
At & #glstiL, Soft Errore] Z3lm @&
Stand-by Current® 7zt 9] Super Low
Power A|Zo] A3s}ch. F3k Poly Resistort}
TFT 34 < ¢ ¥x9 Layer’} B83}x %7)
2o FAo| d&dty o Layerg AR
W LA s Defectg 7 A1 = it walA
Full CMOS SRAM Cell& 7t Cellrit}t Bulk
PMOS TR ¥ N+ /p+ Isolationo] ¥A %7 wj&
°ﬂ Cell B3] AxE EA7F Y= EF3n
T3 B4 2 "9ed o= st AAd
SRAM Cellibﬂ ZFE w9l
old] B =EJAME 0.4um Full CMOS SRAM
Cell 71&d] #sle] =3stax} vl WA Section
A 0.4ym Full CMOS SRAM Celle] &4l 4 g
71&d dis} AHE &, Section MoA 0.4um
Design Ruled] 1M Full CMOS SRAM®9] A% 4}
rgj & A3l th Section N4+ Latch Up 54
& 23138} Isolation £4] 3 Local Interconnection
E4 Test A7} t8) =32, th& o2 Leakage

3}
L—
L1z
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EA @ SNM(Static Noise Margin) 543 SER

EX% Cell EAo & =% F Section VoA

ZA2& 99t

II. 0.4um Full CMOS SRAM Cell2] A
EQ 7I& REVIEW

18 1& Full CMOS SRAM Celld] 571322
olt}, Full CMOS SRAM Cell& Celld] Vee

W/L

B/L
(38 1) SRAMCelly 37} 32=(1)

Power 3l= Load @2 Bulk PMOSE Al&-
3l 9"l Bulkk PMOSE £43 On/off
Current S4& 23 JoIA UA AFS vhe} 2
o] £& Cell 5AS ztu UAINE 3 Celld
NMOS, PMOS7} &4 171 w8 N+/p+
Isolationo] 9Jojo} &t} N+ /p+ Isolatione &
A& 0 2 Design Rule?] 8¢} Sizeg Zti o
v 233l Punch Through Margin®} Latch Upd]]
g el Fasjth wed FEFE Punch
Through Margin® Latch Upd] i3 A& 714
I 9odA 7Psd 3 AL Sized) N+/p+
Isolation& Set Upst= Ao B3t} o] & s
Retrograde Well#} PSL(Poly Spacer LOCOS)
Isolation BAL AM-3te 1 EALS #r1iad

=3

E L
E’.O
Ol—_
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B2 BOK

%3 Full CMOS SRAM Celldl+= PMOS¢ P+
Active®} NMOSY N+ Active® 9ZA3s} =
Interconnection(2¥ 18] ®)¢] 8 7|29
Interconnection Material2 =~ ®o]  A}g-3H
Silicided Poly= Contact A &to] Z7}sle A7}
duin dEA ok 2 P+ Activel] 2] Boron
o] WSixt} WSix¢} SiOAwdl A= P+
Activet] 8] Borons®7} 74433, N+ Actived|
1¢l Arsenico] WSixE 3] P+ Actived] HF
lo] &3] P+ Contactx o] wo] 71 3ith. 1
g 2= N+ Actived} P+ Active® 9Z3= &
A= PolycideE AHE3& 9 Dopantd] o]F %
24 Azg Uehd AFEY BRsold. of o)
= N+ Poly2} P+ Polys] 242t ol& #<le] B
28 299] Photo Stepe] &3] W] 33
Stepol 275K EAI7} ek ol 2 BAE
MA8t7] Y8 Dopantol] thdt Barriere] 93¥-&
& 4 91+ Interconnection Material 2 Ti/TiN&
Aesled 1 §4& 37} A

A34 02 04 Full CMOS SRAM Celle] &
Al dg 7128 N+/p+ Isolationd} N+ Active
9} P+ Active® @723} Interconnection 7]|&
ol ¢0]& 93 Retrograde Wellz#} PSL Isolation
A 18] Ti/TiN Interconnectiong Al&-3to
a1 54& 37t siloh

Boron 3 # Si0,

Boron laterlal diffusion WSix

As laterlal diffusion

N+ ACTIVE

P-WELL

(28 2) N+/p+ polycide interconnection dopant
ol ¢ I3 A=

111 &%} Hi= Yy

0.4ym Design Rule® 20.6zm?9] 1M Full CMOS
SRAME A 234t} Photo Stepe 2% 15809]
™ 1 Poly, 1 Ti/TiN, 1 Metal T-%¢]t}. ¥ 19 &
& F7Fol Ut

(E 1) 0.4um Full CMOS SRAM Process Flow.

+ PSL Isolation

+ Retrograde Twin Well Formation

+ Gate Formation

+ Source/Drain Formation(LDD For NMOS
PLDD For PMOS) )

+ ILD-1 Format(USG Depo & Etch Back)

s Local Interconnection Formation

¢ ILD—2 Formation(USG Depo)

« Metal Formation

FRNA F2F He Ti/TiNg HdFoz A
$5)= Oxidettale] Mejuls} Aok} ILD-1%
B Hetslyt 993 Ay LI(TI/TIN) 84 & 2
& gxErt Brbedy) Wi Aoz Wyt
7} 7hs8 USGE ILD-22 AMgsigithe Holth
a3 39 (a)= Cell Layouts Vehd HH o1,
g 39 (b)e (allA A-A'2 Add 39 47
g o)t} 28 39 (c}= Local Interconnection

(a) Cell Layout

(640)
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Metal

Local interconection

S Q’i ACTIVE P-WELL

———

(¢) SEMA} (Local Interconnection &4

%)

(328 3) 0.4um Full CMOS SRAM Cell.

H4% SEMARoITh ojsko] Az Ful
CMOS SRAM Celle) #QParameters ¥ 29 1
ER A

EM

—|°|_

IV. Device

1. Isolation &4

1.76m¢] N+ /p+ Isolation®} 0.475:me] N+/
n+, P+/p+ Isolationg ¢8| Retrograde Well
2R3  PSL  IsolationZA& ARSI
Retrograde Well 34 o] 43 o]+ &2 Size
9] N+ /p+ Isolationg A= 7}——6‘1 3 74
gt Well ZAHo] 8 129 Drive-in 3%

(641)

(E 2) 0.4ymFull CMOS SRAM Cell Parameter.

Cell Demension X 3.943m
Y 5.225um
Transistor Width/Length
Sizes nMOS P/D 0.8075/0.4275
nMOS Pass 0.4275/0.57
pMOS Load | 0.4275/0.5225
Gate oxide 10nm
n+/p+ space 1.758um
n-+ /n-well space 0.855um
p+/p-well space 0.903um
Design Rules Width/Length
Isolation 0.4275/0.475
G-poly 0.4275/0.38
LI 0.475/0.475
Contact 0.38/0.38
Metal 0.5225/0.5225
o] ¥ g%l Diffused Welle] 39 §23 Well 34|

g 4y A7) gEoltt & R olfe
Retrograde Welle] Rs’} Diffused Wello] B)3]
Z7) w ol Rs 72¢ 3 Latch-up 4 34
237t z27] wEo|rh. P-well o] FY
Boron, 500KeV, 1.0E13/cito. 2 213§ 8} o) N-
well o] Z9]& Phosphorus, 800KeV, 1.0E13/
cto 2 33tk N+/n+, P+/p+ Isolation
Margin &2 E $3] Bird’s Beako] &1, Sub
Recesszo] 2 PSL Isolationg Alg-3lgow
Field Oxide 350nm FA2 syt N-
field 0] & %12 Boron, 120KeV, 9.0E120.2 &
Pt ow, P-field o] FY&
320KeV, 9.0E120 2 AP 34 ]
1Y 444 PSL Isolation®] N+ /n+, P+ /p+
Isolation Punch Through Marging Wehdch N
+/n+ Isolationg 0.428;m, P+ /p+ Isolation
0.38um747] E& frA18hoq
QP E [solation

Phosphorus,

Breakdown Voltageg
54g nyo.

F0E
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BV(V)

12. 12 : . Y — Y 25
Q
8 F -
e k ~ {15E
S 6t ]
s I o —4=—L-NPN £ J 10z
== N+IN+ Isolation 4} a—BV ‘é
4“ F < P+/P+Isolation 2 L lg 3

2 P 0 1 1 1 L n 1 0

1 L 1 1 N 0.38 0.48 0.57 0.67 0.76 0.86 0.95 1.05

032 038 04 046 048 082 058 nt/n-well size(um)
Drawn Isolation Size(um)

(38 4) Isolation sized] W& n+/n+, p+/p+
PSL Isolation®] Punch Through A<t ¢
&4

a2y 59 (a9} (b= N+/p+ Isolation?]
Punch Through 43 Latch Up E4& 37}t
71498 P+/p-well#} N+ /n-welle] Well A4
A9l Azlel @& Punch Through &gt &&A
7t 9] Well ZAHAA] Agd w& 7|4
Vertical PNP Bipolar Transistor®} 7]& Lateral
NPN Bipolar Transistor?} Current Gain(f) 9J&
A& depd Aolth. P+/p-well® 0.52m7}A]
Breakdown Voltage A 3l7} Vepdx] @9tom, n

w

8 F M ;
{3E

E 6 b &——t—o—¢ e S
= 2
4 r ~—4~~V-PNP B g
. | —8—BV {13

1 A

0.43 0.52 0.62 0.71 0.81 0.90 1.00 1.09
pt/p-well size(m)

(a) P+ /p-well Sized) @& Punch Through A<t
oj&4 9 Vertical PNP Bipolar Transistor
Gain 9&4

(642)

(a8 5) (b) N+/n-well Sized Punch
Through ZAY¢ &4 Lateral
NPN Bipolar Transistor Gain 9]&A4]

e

al
=

+ /n-well& 0.475;m%) 4] Breakdown Voltage #
37 Jehd, P+ /p-well& 0.38mo]4, N+ /n-
well& 0.28mA %2 Marging H¥th Current
Gain& Vertical PNP Bipolar Transistor?] 7%
Agdl  #Afe] LA3HR, Lateral NPN
Bipolar Transistore A2 7} o}l ulzl Base
Widthe] 7t4 2 Current Gaino] Z7}sl= 3¢S
Hgon 0.57mPFEH F4% F718 HA 0.57um
7} Latch Up 40| #siA = Sizez BHdTh
¥ 6& MEDICIZ A}g-3lo Field Oxide 8}4-¢]
P-well 993} N-well §499] E¢E %% Profile
2 N+/p+ Isolationd] E&& % Profile 7]
Z (n+/n-well 0.855;m, P+ /p-well 0.903zm)d]
A N+ 5 P+Zog 0.005um¥ o] FA|F|HA
Simulation3t 2 3}o]t}.

Simulation 272 BH P-welle] 3% Boron
o] Field Oxidel} 2 #3 = o] Field Oxides} P-
welle] AR A w2 A3l7} vebgd mat N+/
n-well®] Size7} Drown SizeRt} Z4A&eS &
£ ot o]z <3 N+/n-welle] Isolation
Margino] P+ /p-well9] Isolation Margin®.t} 2z
old AHez #dEth Vertical PNP Bipolar
Transistor$] Current Gaino] P+ / P-well Size7}
0.52m7Hx Z2d = WA %= Aoz Hof N-
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Logl® (abe loreeniosphasph-bor.
S
-

E ?wn Segregation N
. [\YoField  p.wen r
5 /\// PN

£ p
S | \// N\ F

:
PO .

,‘ : . 4
P
! 1

]

X7 A7) 100 1.50 2.0
Diotance (wicrone)

(a) N+/p+ Isolation?] Field Oxide &% P-well

B9 5B (boron) ¥% Proile

log1@ {aba tarsenic+phosph-baron) )
S @

W3
iii 8
'8

joN

V’

1

1

(///
\\

i

o

.58 1.99 158 2.08
mior

(b) N+/p+ Isolation?] Field Oxide &% N-well

29 E<E(phosphorus) %% Proile

Dietence (migrons)
1.9

(328 6) (¢) N+/p+ Isolation?] E+E 5= Pro-

file(N+/n-well, P+ /p-well SizeZ
0.095:m¥] ¥7)

1.25um) 5.t} Folx P-field o] & F4lo] oz
P+ /p-well Size 0.52um7lA|=  Vertical PNP
Bipolar Transistor?] &AJo] §A€t= A& ¢

% gk

2. Local Interconnection £4

Ti/TiN DepoA] Normal Al Depo®d Barrier
Metal Depo 271& & 44171 A7} Rs7h 20~25Q
/O $%02 Polycided] ¢ 10Q/CIef ul&} 24)
o] =ttt 0.4zm Full CMOS SRAM Cellol| A
Ti/TiNZ¢& Local Interconnection ¥&3} ¢
Vss Line®. 2 A}&-5+£H Vss Line Ago] oA
¥ Celle) Ground Levelo] oA AAL 52 &
Aol AgtE 1A el Cell MismatchE A3 2171
t}. T3 Periphery?] Circuitd| M= A==
Speed A3t 87} Aot watx Ti/TiNe| Rs
£ Polycide #5208 ¥37] 93 48S W3}
Atk Ti/TiNY Rs= TiNzhjd] Z3)3}= Oxide
9] o g3 ARHGE A& olv] & A
o]thl® o]o] we} TiNUle] OxideBs ZAA17]7]
#3 TiN Depo*] PowerE 4KWollA 8KW=Z =
o)1, &L 12m Torr) A 6m Torr2 Re A
82 APsH . PowerE ¢ A& Titaniume)
FAYEN S F7HA Oxygendt thed 58 72
AA7]2, Depo Timeg ZAAA Oxygeno]
Incorporationg & A7 ZAA7& &9 TiN

Distribution[%]
100.
80. |
60. -
=CO=New
o = Normal
20. -
1 1 1
10. 20. 30. 40.

Li Rs[Ohm/sqr]

(a2 7) Ti/TiNg] Normal/New &4 Rs

(643)
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Bk FOW

gdo] o DensedAA F& FHelA] Oxided
Diffusiong JAshs &7E 7|3t Aolth ¢4
& ZANZ AL A (DN He AAH™
Oxygeno| A= A7te F7MIA  Incorp-
oration & %& 74 A717] HAelth. AF
A7 PowerZ Z7X7)13 Pressureg® ZAAIZ
“New” 279 Ti/TiN Rs& “Normal” 279 20
~25Q/00 294 10~12Q/0 $F0.2 &
3l wlgtd Rs 54¢ ¥9¢& 7 Aden Contact
A Ll/n++ 200Q/0, LI/p++ 800~850
Q/0 o2 HAE e d&5 YU 18
79)A Ti/TiN Normal/New Z7¢ Rs& uyehd
3, 2¥ 89 A= LI/n+, LI/p+ Contact A&
Uellideh. 28 9el4& Ti/TiN DepoAl RstiH]
Anneal¥ Rs& uely=d New 2749 3¢ Rs
Z+ago] Normal Z7ARTH o, New 279
TiN¢] Depor] Normal ZA Xt} AR F+2E
437 gEoz ud A

T OCIXE-};?Torr (1)
o7l T=AZAHANAN 2gd & F& A
e A7
P=pressure

Distribution[%)]

8. =O=  Li/P+ Normal
« = Li/P+ New
80. P
== LI/N+ Normal
w0 bk == LiN+ New
20. b
1 1

1
200. 400. 800. 5
0.40*0.45 Rc[Ohm]

1000.

(127 8) Li/n+,LI/p+ Contact A%

50 50
40 } —O=NEF ) g0
L3 b { 3
&
St 1% 1
. B\. 110
0 ! . 0
DEPOF ANNEAL ¥

(38 9) Ti/TiNdepoA] Rs vsanneal ¥ Rs

3. Cell E4

Transistor Vtho] @& Leakage 54& 313}
7] ¢)& NMOS Vth 0] & ¢l 3+& Boron 2.5E12,
35E12, 45E1202 Splitdled NMOS VthE 0.
67V, 0.84V, 1.0VZ Splitala, PMOS Vth o] &
zq2g Boron 5.0E12, 4.0E12, 3.0E1202
Splhitsled PMOS VthE -0.58V, -0.75V, -0.94V
2 Splitaldtl. 18 10941 Hot Temp(85C)ell
A Transistor®] Vth Splite] w2 Sub-threshold

ID(N )

4€-03

div|
X avth = 0.67V
| pVth = -0. 58V = 0.84
= -0.75V s LoV
P e -0.94Y
o
e —
~2.500 0 _ 2.5800
- ve .5000/6iv (V)

(22 10) Transistor Vth Splite] wW& Sub-thre-
shold Leakage 4 (Vce=3.7V,85C)
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(v
1.0E~08 T T T 3.000
——pVth=-0.94V |
1.08-09 } —&—pVth=-0.75V | <
~tr—pVth=—0, 53V J
%1.0‘&—10 - , gt Veesd. O
s ‘ cc=J.
3 b\ﬁ\“ g =2. 5V
3 L1 f - s
h 1OV
1.06~12 | \
§§ : —
1.0E-13 L = 4 .0000 S =
; .00 3,000
0.67 0.34 1.0 vi .3000/ddv (V)
n¥0S Vth(V)

(38 11) Transistor Vth Split]) W& ISB &4
(Vee=3.7V,85C)

Leakage ¥32 Jeldi, 18 119|4& Vee=
3.7V, 85C9 A Vth Splite] W& Isb(stand-by
Current) ¥} Jehfdth Vth7t F7Hge o
2} Transistor Leakage9} Isb7} ZAse #Ato]
T33it). LeakageZdolA A FHo=
7bA717) 938td NMOSY Vthe 1.0Va, PMOS
o Vihe -0.94VE 7% FAE W9 wey
o] FAH o7 AgPA] Full CMOS SRAMe| A LA
8l= Leakage= W8 Junction Leakageo]w
Junction Leakage %8 PERI Type(Area:
90250um?, Peripheral Length : 38950m)S- 7|&
©2 N+ /p-well Junction Leakage= 2.8E-16A
/um®, P+ /n-well Junction Leakager= 5.9E-16A
/iR xo|t}, o] FAoE A%ZF 0.4 Design
Ruled] 1M Full CMOS SRAM Chipd|A Stand-
by Current® 233 A3 Vee=3.7V, Hot Temp
(85C)9A 1uA0]3te] Super Low Power A1 E&
A& F AT

7% 128 SRAMCelle} $2 548 ey
SNM(Static Noise Margin) Graphojt}. Cell
Ratio 2.529] 0.4ym Full CMOS SRAM Cell®} &
4 Cell Ratio®] Poly Load Resistor SRAM Cell-&

(645)

(a) Poly Load Resistor SRAM Cell®) SNM Graph
(cell Ratio=2.52)

Vce=1. OV
=0. 8V
0. 6V
=0. 4V

1.000

Vo , +1000/div (V)

(a8 12) (b) 0.4um Full CMOS SRAM Cellg)
SNM Graph(cell Ratio=2.52)

vl B8 Poly Load Resistor SRAM Cell & 2.
5VelM & 52 Margino] ¢l ¥ Full CMOS
SRAM Cellg 0.6VIAME F3 5} S-S Ho
Z3 9t 18 13& 1M Full CMOS SRAM
ChipolAl 27 A Marging 37138 Shmoo
Ploto]t}. 1.0VolA &1 L& Ho F3

==Y
ik
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(vce) v

Fom e e +
408.0W . L L L L L L L L. +
500. oMV t ¢
608. oV L. . t
708. 8MY L. . ¢
808. oMV . . i
gee.emv  +. . L L L L, L L, +
1.888V Lo AOKIICICIICIIOICIOIIIIK ¢
1.108V L. doriciikloriolRIIccIoRK |
1.288Y > (. xcloloioricloiclololoioioiok | <
1.30ev 1. JolcioaloiicoiioloriciolIok |
1.4e8V + . HAOHICIORIICIRIOIIIOK+
1.580v L. AIoKicIcK X !

Fommm e mm oo +

200.08NS  5.200US  18.28US (TAA)

(22 13) IMFull CMOS SRAM¢] Shmoo Plot.

4, SER EH

a3 14& SRAM CELLEA adAle] 9%
Soft Errore thH-& cellel Stand-by Moded]| A
=T}, Stand-by Moded Acelle] High Node
(nl1) 2 Low Node(n2)+ Bit Lines} 943 &
2]58 Node nl9] A& Load L1& &3 Veed

335+ Charged| 9] 4xdd. 284 L1
& 3] Cell Nodez E0]9.+ Charge’} Z3)%
71 Wl oA YAtFElectrond] 3o}
picodtdl] o] o] & 7hetald Cell Node nl 2 n2
T A/1Fo2 FloatingHol3le A# 2omz
w4 Soft Errorr} A3 =t £3] Cello]

R

W/L
chc
L1 L2
E (High) o
L1 jnine Nyl
n2(Low) |
ij En4
B/L '-LVss B/L

(328 14) SRAM celld] 571 F2=(2)

Stand-by Moded| 4} ReadJel 2 Aold o Data
7} v} A] o= High Noded] A A% Vh.mino]
gastd A= odAel 28 $7%E Electrond
93 Cell Datag +d 3 Criticald 3t
Qerite

Qerit=Cnl1(Vnl-Vh.min) (2)
Cnl : Cell Node9] Capacitance

olt}). ulgtd REQ Celld|A Cell Capacitance
Cnl& 5fF Axe|w, Vnl-Vhming& 1VeA 2.
5VAEolnZ Qeritd 5fCoAl 10.25{CH zojt},
o]} ElectronAT2 $idstd thek 3T7idA
a5 AN FFoln] ol=HE Cell Capacitord]
Data® A #sl= DRAMHET} SRAMo} Soft
Errore] RAA2KE 24510

Cell9] Layout, +3& % Process Technology®l
28 Qerite= ZAF=d SRAM Celld| A= Low
Vee Margin, Node Capacitance ¥ Data-f-#] ¢
Ql Loads:ate] Typed <& ZAdt Celld
Low Vee Marging& A1(2)oA] Cell ReadA] Data
7} AlgA| ¥= F A9 High Noded$t Vhming
Ju)dl= Ao, 4V g9 Low Vee Margindl
A& Cnl*ANwHE Qerite] #7152 7149} Soft
Error7} A9 &#& o]t} Cell Node Capacitance
= w7 R Qerite] H|HH o2 B} FEZ
Soft Errore] a3t ¥golt}. wjetA Layoutd|
Optimize @ Tox Scale%& %3] g F71A)7)
= Aol ulEz s}, SRAM Cell2 Write, Read,
Stand-by, Data Retentions =ZA |7} F3
Modes} Z413l=d] ©]% Celle] High Noded o]
713 e ALe= WritedE %= Long Cycle
Read¥ 24 o]uf High Nodes] A3}t Vhe

Vh=Vee-Vt.ml-y/ (Vh-2¢f) (3)
Vt.m1 : Pass Transistor m1¢] Vth

2 ¥AE o] AeelA Stand-by Modez HlH
W High Noded] A& Load4A} L1d) o8] A
2 Z7hsled A Adel =EEA Hed, 1Y

(646)
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SER(Arbi i
0. 3 (Arbitrary Unit)

Source : Th
Vee=3.0V

10.

0.1

0.01

Poly-SiR PMOS TFT

Load Device

Full CMOS

(a8 15) Load Deviced] @& Soft Error Rate

15 SRAM Cell9)Load A=}l Poly-SiA 3z}
PMOS TFT, 18] Bulk PMOSE A3+ Full
CMOS Celld} tjd SER =4 ZAzo|td, PMOS
TFTE Stand-by Moded|A] “ON"®¢o] & AF
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