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Abstract

For the higher density DRAM’S, innovations in fabrication process and circuit design which
have led to dramatic density improvement are discussed from the desinger’s perspective. A new
dynamic RAM cell called Trench Epitaxial Transistor Cell (TETC) using trench technics and SEG
have been developed for use in future megabit DRAMS. Storage electrode with n+ polysilicon and
n+ - source electrode are self-contacted in TETC.

With keeping the storage capacitance large enough to prevent soft errors, the cell size is reduced
to 30% compare with existing BSE cell by utilizing the vertical capacitor made along the isolation
region.
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Spec

P (100) 5-8 ohm-cem
10:1 HF 10"
3000A + 300

125° C, 30min
Dry or wet{7:1 BHF)

phes, 4E12, 160Kev
8E12

1150° C/N?, 12hrs
Wet

2504

1500A

9000A

9000/1500/250
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Seqft Process

001 Start

002 Initial clean

003 Initial oxide

50 N-well mask

51 Hard Bake

52  Initial oxide etch

53 N-well implant

54 PR strip

55 N-well drive

56 N-well oxide strip
57 Buffer oxide ]

58  Nitride deposition

59 LTO deposition

100  Trench mask

101 plasma etch

LTO/Nitride/Buffer oxide

(926)

102
103
104
105
106
107
108
109
110
111
112
113
150
151
152

200
201
202
203
204
205
206

207
250
251
252
253
254
255
256
257

300
301
302
303

304
305
306
307
308
350
351
352

Trench etch(Si)
Boron deposition
Sacrificial oxide
Oxide removal
Capacitor dielectric
Poly dep

Pocl3 doping

Poly dep

Planarization etch back

Nitride/oxide . strip
Buffer oxide II
Nitride deposition
Active mask
Nitride etch

PR sirip

N-field implant mask
Hard bake

N- field implant

PR strip

Field oxidation
Nitride/oxide strip

Selective epitaxial
growth

Buffer oxide
N-well mask
Hard bake
N-well implant
PR strip
N-well drive-in
Oxide JI etch
Sarificial oxide

Vt adjust implant

Vip adjust implant mask

Hard bake
Vip implant

PR strip

Oxide strip

Gate oxide

poly deposition
Poc13 dopoing
Silicide deposition

Gate mask

polycide etch{Silicide/poly)

Oxidation

129

3-5um
950°C, 30min
300A

Tox-150A epuivalent oxide

3000A

Rs 228/sq
L S5um

poly 1. 8um
Wet etch
250A

1500A

1500A

125°C, 30min
Boron, 4E13, 30Kev

6000A
15004 /250A

200~400°C, 0. 64em,
p-type

250A

125°C, 30min
phos, 1E12, 80Kev
Wet

200A

Boron 7E11, 50Kev

125°C, 30min
Boron 7E11, 50Kev

250A

2000A

Rs=20 ohm/sq
2500A

250A
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400 N*-S/D mask

401 Hard bake

402 N*-S/D implant As, 4.5E15, 80Kev
403 PR strip

450 P*-S/D mask

451 Hard bake

452 P*-S/D implant Boron, 2.3E15, 50Kev
453 PR strip

454 Undoped LTO deposition 3000A
455 Densification 900°C
500 Contact mask

501 Oxide etch

502 Metal depoition 8000A

550 Metal mask

551 Metal etch

552 PR strip

553 Alloy 460°C N,/H,, 30min
554 Passivation PSG 1.2um
600 Pad mask

601 Pad oxide etch

602 PR strip
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