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3.0 Introduction

This Dual layer meal, 1O um. N-Weli CMQOS technology 1s designed for high speed. low voltage (3V),
custom 10gic Circtits. [t is 10 be processed ace ccording (o the flow DMD7 THiS Brocass is the second aenerauon
{ ES2 1.0 um processes.

The circuits designed with the following rules can be processed in a swte-of-the-art waler fab. facility,
Advanced water steppers or E-beam Direct Wriung Systems and Dry Etchers must be used for all liteegraphy
sieps.

The Design Rules ECPD10. as well as the elecuical parameters are compatible with the C200DM Design
Rules of PHILIPS.

4.0. General Rules

)

@ i All dimensions in this package are expressed in microns, except if specifically indicated.
’@ All dimensions indicated are absolute minima. It is sirongly recommended, whenever possible, 0

use larger values, except for contacts and vias which must be drawn at nominal vajues. No width or
spacing on any layer are allowed below 1.0 micron.

\§ tches are to be considered as spacings and must respect the same minimum values.

I
L)

¢

L

The design rules are formulated in final dimensions as measured on the silicon wafer.

The dimensions involving the active region refer to the edge of the thin oxide region, at the botiom
of the bird's beak.

The dimensions involving the implant layers (Well, N+, and P+ implanws, threshold voltage
adjusternent) refer to the resist edge after development.

A skew is applied 10 the dawabase prior t0 mask making or direct wriling s0 that the geometries
drawn by the designer will be reproduced exactly on the wafer (see section 13.0).

4.5 Noa orthogonal, fnciuding fourty-five degree, lines are prohibited. If fourty-five degree lines caanot
be avoided in a particular layout, contact your design center for further analysis.

4.6 Special values are given for corner rules to account for the fact that sizing has an increased effect
on comers. For the sake of generality, comer rules are defined by (1) a worst case sizing value and
(2) the minimum dimension t0 be met after sizing.

4.7  The design rules fit to the registation accuracy of 5X stepper or better. The same design rules are
valid if E-Beam lithography is used. Either lithography can be used to process ECPD10 circuits.

4.8  The scribe line structure and design rules are described in section 14.0.
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PN A LN
/4.9, Thedatabase must be digitized an a2 0.125 micron grid. ( 4 I‘) s
o - dy
This means that alt veruicles of polygons shall have x and v coordinates which are meger multptes
of the ynid size.
Elemems such as pa}hs or boxes shall therefore have a width and/or a height equal w0 an sven,
multiple of the grid size\ R
Jﬂ%w-’/) »; ) 7

4.10 Metal stress rules.

Temperature cvcling behaviour, panicularly aluminum shift, depends on absolute distancss. It
occurs principally at the periphery of large chips.

For large designs which are 10 be produced in large quantities, it is necessary to contact ES2-
MTD about this subject.

. \4}/ This process is intented for pure logic applications and only digital devices are guaranteed.
The usage of any other/special devices (resistors, capacitors, analog structures, ...) requires

prior checking with MTD.
v»//. ':j,/ 4
o
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5.0 Laver Symbols. -

(Mask Ne TITLE LAYOUT SYMBOL )
o —
20 Active Area
All
N+
50 Polysilicon
60 N+ Source/Drain Implant o ‘
€5 P+ Source/Drain Implant ............
70 Contacts
80 Metall
75 Vias
85 Metal2 | . ('\'\"/‘
CO Passivation J
ECPD10 Dual fayer Metal 1.0 um CMQS Design Rules Page §/40
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6. Topological Design Rules e 3
.\. <y
The fullowing conventions e used or the definition of the lavout rules. f : - ~. \'z,’
Layer B is defined at'ter laver A in the process [low. ; i o
All dimensions are always cither absolute minima, or values to be met exaculy LN ) /
6.1  Width : Minimum disiance between inside edges of a igure. /

6.2 Space: Mimmum distance between outside edges of two figures. belonging to the same or to differen
layers, in order to prevent interacuon.

6.3 Coincidence : Minimum distance common to two figures, in layer A and laver B respectively.

6.4  Overlap: Miniroum distance that figure in layer B bas to extend outside figure in layer A.

6.3 Margin : Minimum distance that figure in layer B has to be within figure in layer A.

6.6 Hot Diffusion : All N+ diffusion regions outside the N-Well which have a potenual not equal to the

substrate voltage ; All P+ diffusion regions inside the N-Well which have a potential not equal to the N-
" Well potenual.

6.7 Cold diffusion : outside the N-Well a diffusion which has the same potenual as the substrate. Inside the
N-Well a diffusion which bas the same potential as the N-Well,

6.8  Hot N-Well : N-Well not connected to the most positive volage (VDD).

6.9 Cold N-Well : N-Well connected to the most positive voltage (VDD).

A Space| A o B i
Width N N
5 :
! 1 Coincidence }
A
:\‘\\‘\ \
’ Overlap B Sy ’ Margin A ]
3 A : : s s\\\\\\\\s
.y ' » \\\\\\\‘ A : j‘ : : N
) \ N \ N N
: E : B E Napsnsnast .
Overlap } Vet ; Margin
ST, SRR
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Layer 10 - N-Well Implant
rule Nb Parameter Min Dimens (um;
~ 101 Width of N-Well 5.0
—
# 102 Spacing berween wells at same potenual 0
= Merge if below 2 um (cold Well) - : Lo
S pan ey : .
103 Spacing between wells at different potential (Hot Well) 80 '
premeee » N-Well
101 Lo Implant
102,103
ECPD10Q Dual layer Metal 1.0 um CMOS Design Rules Page 7/40
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Layer 20 - Active Area
Rule Nb Farameter Min Dimens fum)
W01 WidiholN= / Pe acuve aren for intercoancet Lo
2011 Width of gate region - 1325
202 Spacing between acuve areas or diffusions T 20
2021 Spacing between two comers of active areas or diffusions, after .
sizing by 0.373 um per edge 1.2
203 Margmn of P+ Area 1o N-well 3.0
204 Margin of N+ area 10 well (well tap) C\)f
(N+ Area inside Well for Well Tap)
. PN
205 Spacing between N+ area and N-well (cold Well) 3.0
— ST
266 Spacing betwean N+ area and N-well (hot Well) 6.0
207 Spacing betwean P+ Area and N-Well T 3.0
(P+ Area outside Well for substrawe Tap) 1
Supstae ia
. :\\\\\\\\\\\\\: ‘\\\\\\\\\\‘\‘\\‘ S
203 Y202 7 202 204 .
3 o ; 20 et
: } N ? ! 1 :
1201 i ! Dol . :
b (GES S N N
:\\\§\\Q\\\\\\: \\\\\‘\\\\\s\\\\
205 206 207
N N-Well Impl.
202 202 % ! T~y
af— g N !} P+Act Area
201 ! 201 i Mt
P T
N : } N+Act. Area
NPT Lt
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Layer 50 - Polysilican

Rule Nb Parameler Min Cimens (um)
301 Width of Polysilicon (Inwerconnect) Lo
502 Widuh of polvsilicon : NMOS 1.0 -
03 Widih of polysiicon : PMOS Lo
P04 Spacing berween two stripes of polysilicon b2
505 “Margin of Polvsilicon to active Area 1.3
Actual value should be determined by the Design engineer with
consideration to spreading resistance.
306 Polysilicon overtap of active Area 1.0
07 Spacing between polysilicon and active Area 0.5

507
Active Area
Polysilicon |
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Layer 60 - N+ Source/ Drain implant J
Rule Nb Parameter Min Dimens {um) -
S 601 Width 1.25
* 602 o 1.5

Spacing (merge if less than 1.5 um)
e ——— -

—d

\g" 03 overlap of N+ Active Area on substrate N‘
‘PP;/’{‘) 6031 overlap of N+ Actve Area on N-Well | -
/A7 | 604 Spacing to P+ Active Area on N-Well |
Y g / L6041 Spacing to P+ Active Area on Substrate
603 Spacing to polysilicon gate over P+ Active Area - ,4
e 4//'
606 Overlap ot polysilicon gate over N+ Active Area 1.0 e
607 Coincidence of N+ implant to active Area for when N+ implant 1.25 e""\
Does not overlap active Area ‘T
608 N+ implant margin to Active Area for N-Well contact 1.25
e = ;
- ! 603 @ = i \ ;
: : 3 Vi % {6041 | ; £
3 S $ e I ; 55
3 - # il so6 TR ;
Leeeeeameed 602 1 3 : 607 :
R S Fleeneens
604¢ # $ ' : § \ P+Act. Area
b . h) N ; Nwaasd
} -: i !} 6031}
\ [} : ‘ . N
N <+» IS el 3 N+ Act. Area
} 605 !
L :
N ] 608 Y. Polysilicon
ooy
S L N+ implant
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Layer 65 - P+ Source/ Drain Implant

Rule Nb Parameter Min Dimens {um)
& 651 Width 125
£ 62 Spacing (merge if less than 1.5 um) 1.3
f 1653 overlap of P+ Active Area on N-Well RS
§, 1 6331 overlap of P+ Active Arca on Subsuate 0.5
§ o) o654 Spacing to N+ Actve Area on substrate 1.0 7
QP 63541 Spacing to N+ Active Area on N-Well 0.5 o
~ — i
635 Spacing 1o polysilicon gate over N+ Active Area 125\ W S
Sd e y
656 Overlap of polysilicon gate over P+ Active Area 1.0 T 7
" 657 Coincidence of P+ implant o active Area for when P+ implant 1.25
Does not overlap active Area
658 P+ implant margin 10 Actve Area for Substrate contact 1.25
¥ 6359 Active Area must be N+ or P+ implanted
660 No coincidence between N+ and P+ implant
661 Adjacent (Buting) P+ and N+ active Areas must be at the same
potential
- T guihihitee s, sy
—— ; 653 % ¥ aranaaeany
S : N N S
: Y i N
. M . N . N N
Cereanenand ;852 vk OURRUVRR: B
! > :
Pl ;
6546 E““§ P+Act. Area
- Yaanad
b D N+ Act. Area
B Polysilicon
i P+ implant
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Layer 70 - Contacts
Rule Nb Parameter Min Dimens (um)

<701 ?L{ugr/n_ugn birlq_mz,;j_, wm contact width (Active areu and polvsilicon) 1.0

702 Spqcxrg - ' T 1.5
703 Diffusion contacy margin (o acuve area 0.75
705 Poly contact Margin to polysilicon 0.75

706 Poly contact spacing o active area- 1.0 A
707 -Diffusion contact spacing 10 polysilicon gate 1.0 7 /
709 Margin of Diffusion contacts {0 N+ implant (cold diffusions only) 0.3 ‘ Lo
710 Margin of Diffusion contacts 0 P+ implant (cold diffusions only) 0.3 ‘;§ e
711 Spacing of diffusion contacts ©© P+ implant (cold diffusions only) 0.5 %\ e
7Y Spacing of diffusion contacts (0 N+ implant (cold diffusions only) 0.5 e

C713 Contact to polysilicon not allowed over acuve area
714 Shorting contacts are not allowed
715, Contacts must be on polysilicon or on acuve area
716 Max current through a contact is : at 70C: 33 mA

at100C: 14mA
at125C: 07mA
701 ;
702
ECPD10 Dual fayer Metal 1.0 um CMOS Design Rules Page 12/40

ES2 COMPANY CONFIDENTIAL

s

Ldyis




Process Rel. Rev. Author date

. |ES2-MTD ECPD10 AG1-0R0Y 8 T. PEDRON Oct. 15942

Layer 80 - Metal 1

Rule Nb Parameler _ Min Dimens {um)
801 Width : 1.3
302 Spacing 1.3
8021 Spacing bétwecn two comers of metal 1,
after sizing by 0.125 um per edge 1.25
+ 80+ Overlap of contact Q.75
303 * Adl contacts must be covered with metal 1
806 Maximum allowed current for a line of width W (in pm) is -
T ACTODC: I=25%(W-02) (mA), A7 e ; { { \v

-ALI00DC:  [ETT7(W-02) (mA)
FAL125DC: =053 (w-0.2) (mA) SR
Where current 1 is :

- Average current for frequency > 10 Hz - ‘ e

- Root mean square current for frequency <10Hz
- Max DC current for DC Analysis
Maximum allowed peak currant is : 3*]

807 The usage of Mewll for capacitor is not allowed since
related dielectric layers are subject to change with process optmization.
For more information, contact ES2/MTD.

802
Contact
Metal 1
ECPD10 Dual layer Metal 1.0 um CMOS Design Rules Page 1740
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Layer 75 - Vias
Rule Nb Parameter Min Dimens (um)
751 Via opening 1s alowed only between Meul | and Meud 2
732 Stacked via on contact not allowed
753 Minimum and maximum width (except for bonding pads) 1.0
¥ 754 Spacing 1.5
* 757 Spacing to polysilicon 1.5 -
758 Margin to polysilicon L5 X
& 759 Spacing to contact 1.5
«&- 760 Margin 10 metal 1 0.75
76,1' Max current through a via is : at 70C: 33mA

atl00C: 14mA
at 125C: 0.7 mA

757 |

753

754 757

Contact Via Act. Area

Poly Metal 1

ECPD10

Dual layer Metaj 1.0 um CMOS Design Rules
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Layer 85 - Metal 2 4 5

Rule Nb Paramater Min Dimens (um)
¥ s51 Width 1.3
¥ 352 Spacing o
8521 Spacing between two comers of metal 2,
after sizing by 0.125 um per edge 1.25

& 853 Overlap of via 0.75

8354 Maximum allowed current for a line of width W (in pm) is
-At 70DC:  I=3.1%(W-0.2) (mA) “yt “

i Pl
My saiiy vatl

ALI00DC: I=13%(W-02) (mA) e ot ;
-AL125DC:  [=0.66 (W-0.2) (mA) HLOM AT R
b Where current I is : ! ANV : ,
- Average current for frequency > 10 Hz o < [ ’
- Root mean square current for frequency < 10 Hz e
- Max DC current for DC Analysis ' Ll 2 ‘{‘; L
I F PRI LT P e ¥ VA

Maximum allowed peak current is : 3*]

855 The usage of Metal 2 for capacitor is not allowed since
related dielectric layers are subject 1o change with process optimization.

T r7 LN R R
NN N N N N NN NN NN Y NN N NN NN NN
AN ARV NN, A A A N N A N N N N AN AN
N (AN 852 S N N N N NN N N N N NN
’ s 881 +.- .~ A N A N A AN A AN N A AN RN
NN AJAYE ~ . - YN N AR A YA A YR TR Y
’ ’ PPy A N N A N A R N N R N A RN
i LN N N N N N N N N N N N NN

ARG AN AN N A A A N N RN N NN
NONTATNINONTNOS L N N S e N N N N N N NN
N A RN AN NN A A A N AN A A N N AN NN
NN N N N N NN P\\\\\\\\\\\\\\\\
A NN N NN NG A AN R A A A AN AN AN AR AR
NONTNTRONONONS S N g g N e N N N N N
LR T A A AP S S A 4 / YW R AV I AV A N I AR T A A
RIS A NS B (LI NAA IR NSRRI
L I A A Y S Y
NN iy NN
NS PN
AN SN

4

LSRN RSN V
N PN 1a
LN NN .
//\/l/’/’l
A Y N Y
NN, T-LCINY
NN N NOs
A ’ 7 s e Metalz
2l TSR
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ES2-MTD ECPD10 AG1-0R09 B 7. PEDAON Oct. 1992 PN
Layer 90 - Passivation Openings c1ib
Ruie Nb Parameter T Min Dimens {um)
901 Width
902 Opening o opening space : G .( :/'"f.'. o
Best case ' Lo G
Note:  this allows for best case assembly pitch. This best case might not be 7 I U
possible for all configurations and packages types. ' oL
For plasdc assembly, the opening to opening space must be: 55.0 e //
Please refer o assembly rules. e
£
ECPD10 Dual layer Metal 1.0 um CMOS Design Rules Page 16/40 ct__,z
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Bonding Pads
Rule Nb Parameter Min Djmens {umj}
951 Bonding pads shall consist of metd 2/ via/ metal 1 -
952 Margin of passivauon opening o metal 2 5.0
1953 margin of passivation opening 10 pad via, min and max value 0.0
954 Margin of passivation opening to mewnl 1 5.0
875 Spacing of meal 2 pad 10 unrelated metal 2, mewal 1, polysilicon ar
acuve area 25.0
821 Spacing of meral | pad to unrelated metal 1, metal 2, polysilicon or
acuve area 2350
96Q Spacing of metal 1 &2 pad tonextmetal 1 & 2 pad : 15.0

Note :
150 um (refer to ruie 902).

Note : Rule 753 does not apply for bonding pads.

For plastic assembly the pad center to pad center pitch must be

LR 952
AN 954
r—
P ] 9547 LTI
N 173/ AN . . TN
875 [ 1821 A Metal2 .
*0-3113 N g Metal 1
eray] —>la— Diell
. 821 953 Field Ox.
ECPD10 Dual layer Metal 1.0 um CMOS Design Rules Page 17/40
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7.0 Layer Assignment

The following inlormation is given for reference only. For full information about layer assiznmeni, please
consult the specification EG2-L00OT "Database transfer o MTD".

The data will be assigned to the following layers :

vl
Laver content GDsH CIF name
Drawn circuit data layer 1-20 Cxvz
Sized circuit data layer 21-40 Sxyz
Service patterns layer 41-60 Pxyz
(PID. logo, scribe..)
Label layer 61 TLAB
Cell boundary layer 62 TCLB
Text layer 63 TEXT e
e
Layer Title GDSH ClE name
Exclusion layer for DRC, 00 CXCL
must cover only PID biack '
N-well implant 01 CNWI
Active Area 02 CTOX
Field Implant 04 CNFI
{not drawn, generated by MTD)
Polysilicon i1 CPOL
N+ implant 12 CNPI
P+ implant 14 CPP!
Contacts 16 CCON
Meual | 17 CME!
Vias 18 CVIA
Metal 2 19 CME2
Passiv. opening 20 CPAS
ECPD10 Dual layer Metal 1.0 um CMOS Design Rules Page 18/40 {’_;
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8.0 LATCH-UP Guidelines.

Customers can use their own Latch-up protection, however in that case, no garuntes will dbe given regwdian
latch-up imimunity. They can also use /O pads desenpuion and layout provided by ES2 Desizn Center.

8.1, All vutput ransistors have (o satisfy the followine rules [ £ 2o o= Mgl

. N 1
Al Ao e 1% 9

L

3.1.1 PMOS Transistor :
8.1.1.1  The gate has to be a closed ring of PS with the drain inside.

8.1.1.2 A N+ base guard ring must be placed around the source covered by mewl | as much as
possible with contact holes at minumum spacing. The guard ring must be connected to VDD
using unbroken metal,
Minimum width of the base guard ring : 2.5 um.

8.1.1.3 Maximum distance between a point inside the N+ base guard rihg and the N+ base guard
ring itself : 18.75 um.
Note : More than one gate ring may be inside the base ring.

8.1.1.4 A P+ collector guard ring must be placed around the N+ base guard ring covered by metall
as much as possible with contact holes on minimum spacing. The P+ guard ring must be
connected to VSS using unbroken metal.
Minimum width of the collector guard ring : 2.5 um. '
Distance of base guard ring to collector guard ring : 7.5 um.

8.1.2 NMOS Transistor :

3.1.2.1  The gate has to be a closed ring of PS with the drain inside.

8.1.2.2 A P+ base guard ring must be placed around the source covered by metal | as much as
possible with contact holes at minimum spacing. The guard ring must be connected 0 VSS
using unbroken metal.
Minimum width of the base guard ring : 2.5 um.

8.1.2.3  Maximum distance between a point inside the P+ base guard ring and the P+ base guard ring
ttself : 18.75 um.
Note : More than one gate ring may be inside the base ring.

8.1.2.4 A N+ collector guard ring must be placed around the P+ base guard ring covered by metall
as much as possible with contact holes on minimum spacing. The N+ guard ring must be
connected to VDD using unbroken metal,
Minimum width of the collector guard ring : 2.5 um.
Distance of base guard ring o collector guard ring : 7.5 um.

8.13 Minimum distance of the collector guard ring of P-MQOS o the collector guard ring of N-
MOS : 9 um. :
8.1.4 The guard ring should be covered with metal 1 and connected to metal I as frequendy as
possible.
3.1.5 The connection of guard rings to VDD or VSS uﬁay not be of PS.
: - ECPD10 Dual layer Metal 1.0 um CMOS Design Rules Page 19/40
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S.2.  Input wansitors must be connected o the input bondpad via a prescribed ESD protzction Device. The -
protecuon Device will also conuuin latch-up precauuons compaubie © those specified under 3.1, Any -
device connccted o the pad arca must have a quard ring.

83 Inemal logic &~
Ao .

3.3.1 The wnternal Logic must be surrounded with a P+ base guard ning and connected to VSS.
This base guard ring must be surrounded with a N+ collector guard ning and connected (o
VDD. Special attenuon is needed for large drivers (e.g. clock buffers). \ -
w2l
3.3.2 In a N-Well at least one Well contact should be present. For large Wells more than one
contact is needed, with a spacing between the contacts of 100 um at most.

§.33 Substrate conwcts have to be placed as much as possible with a spacing of 300 um at most,
but 100 um spacing is preferred.

‘
e

RS
.0

ECPD10 Dual layer Metal 1.0 um CMQS Design Rules _ Page 20/40
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9. Input ESD protection.

9.1, Customers may use their own ESD input protection structures. However, in that case no guirantes vl
be given regarding the ESD prowcuon.

9.2.  They can also use ESD protecied inputs provided by ES2. Please contact your design center regarding
those input pads.

ECPD10 Dual fayer Metal 1.0 um CMOS Design Rules Page 21/40
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10.6 Paramciers of parasitic devices.

vy
RESISTANCES P UNIT SLOW TYP. FAST -
7 _ e
» N-Well Sheet Res.(Field) Kohm/sq 14 1.25 LO
&N+ Sheet Res. Ohm/sq 68 55 42
'P+ Sheet Res. Ohmy/sq 95 70 -50 .
Poly Sheet Res.(Int.) Ohmv/sq 35 .27 18
Mewal 1 Sheet Res. . ) mOhm/sq 100 60 . TB.D
Metal 2 Sheet Res.- . mth/§q 50 . 30 TB.D
N+ Contact Res.(1.0)’ Obm 10 15
P+ Contact Res. (1.0) 1 Ohm 80 50
Poly Conuct Res. (1.0) Obm 25 8
Via Contact Res. (1.0) Ohm 3 0.5 -
CAPACITANCES UNIT SLOW TYP. FAST - \
MOSFET CAPACITANCES. - ‘ S ey
Gate to Substr.. AFfm2 - 1930 1730: 1570
N+ junction (Area) uFim 570, 530 470
N+ junctuon (Edge) pF/m 330 300 . 270 .
;‘f" F o
P+ juncuon (Area) uF/m2 660 600 540
P+ junction (Edge) pF/m 500 820 740
INTERCONNECT RELATED CAPACITANCES. - ’
AREA. o . )
Poly to Subst. (Field) pF/m2 64 58 52
Metal | 1o Substr. (Field) wF/m2 32 29 26
Metall to N+or P+ Diff. uF/m2 35 49 45
Meul | 10 Poly pF/m?2 67 61 55
Metal 2 to Substr. (Field) uF/m2 19 17 16
Mead 2 to N+ or P+ Diff uF/m2 26 23 21
Metal 2 1o Poly yF/m2 31 27 25 ¢
Metal 2 1o Metal 1 pF/m2 55 49 45
FRINGING.
Poly o0 Subsz. (Field) pF/m 56 51 46
Metal 1 to Substr. pF/m 49 H 39
Metall to N+or P+ Diff. pF/m 57 51 47
Metal | 1o Poly pF/m 59 34 49
Metal 2 to Substr.(Field) pF/m 61 55 52
Metal 2 1o N+ or P+ Diff. pF/m 70 62 57
Metal 2 1o Poly pF/m 76 66 61
Mertal 2 to Metal 1 pF/m 92 32 75
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Process Ref Rev. Author date

ES2-MTD ECPD10 AG1-DR0S B T. PEDRON Oct. 1992

11. Electrical Key parameters

These parameters are part of the electrical conformance test performed on ES2 wafers . The full contractual
acceptance list should be requested from your design center. The min and max parameters are taken from the
process fimit files { # 3 sigma } . The drain current are determined from the slow and fast cases of the transistors

models .

PARAMETER DEVICE MIN TYP MAX UNITS Conditions
VT LIN EXT 20720 N 0.66 0.82 0.97 v EXTa VDS =1V
BETA 2020 N 86 57.6 114 pAV2 SLOPE OF Lin Cha
GAMAL 20/20 N 0.65 0.75 0.85 vin2 VSUB =0.-.5V
GAMA2 20720 N 0.43 0.58 0.69 V12 VSUB = . -5V
VTLIN EXT 20/1.0 N 0.56 0.73 0.90 v EXTa VDS =.1V
GAMAL - 20/1.6 N 0.42 0.58 0.73 V12 VSUB =0.-.5V
GAMA?; 20/10 N 0.17 030 0.42 Vi VSUB = -4, -5V
ISAT 20/1.0 N 5.04 6.60 8.47 mA Vgs=Vds=5 V
DELTAL N -0.39 -024 -0.09 pHm from BETA L=20 & 1.0 um
CD N+ (1.0um) N 1.0 1.3 1.6 um
PARAMETER DEVICE MIN TYP MAX UNITS Conditions

VT LINEXT 20720 p -1.21 -1.06 -091 v EXTa VDS =-.1V
BETA 2020 P 33 38 43 HA/V2  SLOPEOF Lin Cha
GAMA 2020 P 0.52 0.63 0.76 vin VSUB=0.25V
VT LIN EXT 20010 P -1.24 -1.08 -0.94 v EXTa VDS =-.1V
GAMA 20/11.0 P 0.23 0.38 052 vinz VSUB=0,25V
ISAT 20/10 P -213 -2.97 -4.26 mA Vgs=5V , Vds=-5 V
DELTAL P -0.23 -0.08 +0.07 pm from BETA L=20 & 1.0 um
CD P+ (1.0 um) P 1.0 1.3 1.6 pm
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{ Process Rel. Rev, Author dars o
|ES2M7D ECPD10 AG1-DRO T_PEDRON oc 1582 |
12. Process flow.
} Staruny Material
2 imial Oxide
3 P-Well Implant
4 N-Well Mask
N N-Well Implant
8 N-Well Drive
i Pad Oxyde
3 Nitnde deposition
9 Acuve Area/Diffusion Mask
10 Nunde Ewch
Il Field implant Mask
12 Field umplant
13 Fizld Oxide
14 Nitride removal
15 Thin Gate Oxide
16 VT adjust implant
17 Poly Si deposition
18  Poly Si Doping
19 Poly Si Mask
20 Poly SiEtching R
21 Poly Si Oxide
22 N-implant Mask .
13 N- implant
24 Oxide Depositon 7
35 SpacerEich ; -
d N+ implant Mask |
27 N+ implant
28 Poly oxidaton
28 P+ 5/D implant Mask
30 P+ S/D implant
31 Isolation Oxide
32 Flow
33 Coniact Mask
34 Contuact Ewch
35 Contact Reflow
36  Meull deposition
37  Meuwll mask
33  Mewl Ewch
39  Intermesal Oxide
40 ViaMask
41 ViaEwch
42 Meral2 deposition
43 Mewl2 Mask
4+ Meul Ewch
45 Passivation layer deposition
46 Pad Mask
47 Passivauon Etch
43 Alloy
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Process Rel. Rev Author datz
1ES2-MTD ECPD10 AG1-DR0O9 8 T B=DAON Oct. 1692
LAYER STACKING IN GUARD RING AND SCRIBE-LINE
( icuit Edge Die E
Core of Chip Cicuit Edg e Edge
-~ Y 7s Y
__ min25 > 1516] TOX ;
< i3S no data POL
<125 no data NPI.
< min 25 > 83 PP
min 25 5] 51 > CON
. . a
i 6
< min 25, 63 > VA
< min 25 21 < 54 > ME2
min 25 9 60
— >1 PAS.
@ata to be sized) ( Data not to be sized )
S =5
NOTES: 1 «¢——— 3 indicates: x microns without data
2 mm———— indicates: y microns of coded area
3 Noman's land is minimum 25 um wide.
Other dimensions are to be met exactly.
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