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ABSTRACT

A 2t CMOS P-well double metal technology bas

been developed.

Phosphorus deep implantation end drive-in

diffusion steps were utilized to prevent the low

voltage bulk punch through in the sbort channel,

1.6{/m) Leff, PMOS device. Double metal process

with the rules of 5{zm) st metal pitch and 70

20d metsl pited was swccessfully implemented by

using VLTO, low temperature oxide, as  an

intermetal diolectric.
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3 <15 %t
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Item Design Rule Un'il
PN(Active) pitch 4.5 7.1
PMOS pely gate 2.0 7]
NMOS poly gate 2.0 7.3
Contact 1 size 2x2 Lo
Metal 1 pitch 5.0 7]
Via contact size 2.5x 2.5 1.4
Metal 2 pitch 7.8 fam
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Test pattern® F 3 parameter&HF BH, device
parameter&  WH, design rule checking $H,
HEXE, lateh pAY BF, d5E Wil 8 Fow
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/ drain® 4, contact 3% double metal stepS-olt}.

¥ (2)

** CSPI1.DM2] PROCESS PARAMETER TARGET **

PARAMETER MIN. | TYP. | MAX. { UNIT
NMOS VT (L = 24m) 0.7 0.8 g8l v
NMOS Poly Field VT > 15 (v
PMOS VT (L = 2/am) -0.71-08(-08[(V)
PMOS Poly Field VT >-15 V)
N-Channel Drain > 14 (v
Breakdown Voltage
P-Channel Drain >-14 v
Breakdown Voltage
N+ Sheet Resist. 20 30 40 g
P+ Sheet Resist. 40 60 80 g )

N Poly Sheet Resist.| 20 25 30 ver)

P Poly Sheet Resist.f 20 25 30 g

N- Sub. Resistivity 4g (0. cm)
P~ Sheet Resist. 14| 18] 2.2 | ke
P- Well Depti 4.0 | 45| 50| m)
N+ Junction Depth [ 0.25| 0.30] 0.35| C )
P+ Junction Depth | 0.40| 0.45| 0.50| ( m )

Gate Oxide Thicknessl 350 380 410 LA)

Poly-Si Thickness 4300 | 4500 | 4700 | C A)
Field Oxide Thickness(l 6300 | 7000 [ 7700 | ( A )

PSG Thickness 6500 | 7000 | 7500 | ( A
Metal 1 Thickness 5000 tA)
Metal 2 Thickness 1 Crm}
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A1E3 wafery MIA%Ito]l 4-6 Qem @8 N-type
wafer& 2b§-siglch. 23 parameter targetZ &
xerol vl sigla,  FFede XS R4
shgich. 21F FAIY F LIVERE 2UKD A
el e}, _
F3 Aol A4&Y process simulatory SUPREM I
olth.  Well HN-type wafero] P-welld WAslzm,
isolation® field implantation 5} focal oxidationg
2% shgih.

uh2)8l7] $15t6]  phosphorus- implantationP}o & #

P-channel®] H% punch-through&

drain breakdown voltaged -15(V} o]4e® ¥ 9
qlgich.
ContactP 42 metal step coverage® AA|7|7)

A wet etcdF YH AVY F dry etch-F 8}3iv).

¥ (3)
** 2tm CMOS P-WELL DOUBLE METAL PROCESS SUMMARY *+

PROCBSS  STEP

Initial Oxidation

P-Well B4

Active Define

NMOS Field Imp.

PMOS Field Imp.

Ph. Deep Imp.

Local Oxidation

Gate Oxidation

P-ch Threshold Control Imp.

Poly Depo & Gate Define

N+ S/D P4

P+ S/b B4

Metal I Interlayer Oxide

Contact Define( Wet + Dry )

Metal [ Depo & Define

Metal II Interlayer Define

2nd Contact Define( Wet + Dry )

Metal TI Depo & Define

Passivation

PAD Open
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St threshold A Qg Y4givt.
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o] a@i=ofjal RREo] um EAMofA short channel
ENE 719 vehda g
lengtho] T drain breskdownZero]l WshE viehd
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o)}, o}JME  2um channel length® A
transistor®  drain breakdown voltage Zto] Fjv}
5}2] o=t} Device parametery= SPICEE o]§sloj ¥
261}, E<oja] MW gate $} source / drain
overlap capacitancedl #3217} Qlrk.  0i7)2] NMIS O}
overlap fength & 74248 4 Qv o 0.27m FE2,
PMOS S} overlap lengthy= O.4mQitt. o} ZHE} conduc-
tance-® ol®ste] FBF ALE wlmstel B 9

X (4

** 2/m CMOS P-WELL DOUBLE METAL PROCESS®2} DEVICE
PARAMETER(Measured Value) **

PARAMBTER UNIT NMOS | PMOS
Threshold Voltage \ 0.78 |- 0.83
Zero Bias Mobkility e /V.S | 572 185
Drain Breakdown Voltage v 216.0 |>-17
Body Effect(7) VY 0.80 | 0.63
WL = 1007100 )

Body Bffect(7) V4 0.75 | 0.34
WA = 202

Junction Capacitance fF/tm2 | 0.36 | 0.16

Gate &} S/D Overlap EF/1m 0.24 | 0.36
Capacitance

Poly Gate Field Tr. Vtg. v 18.7 |-26.7

Junction Leakage Current A | 0.93 | 1.67
(Area)

Junction Leakage Current || nA/q, 5 165
(Peri.)

S/D Diffusion Resistance wvo 35 - 64
Poly Resistance wa 23 21
P-Well Resistance kv 1.88
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