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Latest Semiconductor Integration Technology

and Ultrapure Water
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The improvement of semiconductor memory integration is so rapid that the production of 16
Mbit DRAM has already started. The next generation 64 Mbit DRAM requires the atomic
level control of wafer surface as well as high cleanliness in production processes. On the
other hand, rinsing difficulty is increasing due to multi-layerization and requirement for more
and more multi-layerized and refined cell structure. Although an GOLDEP-made ultrapure
water production system is capable of producing high quality water which 64 Mbit DRAM
requires, the water quality control method will be a critical point for the operation.
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Table 1 Classification of integrated circuit by packing density

Classification ‘ Elements/Chip
SSI (Small scale integration) <100
MSI (Medium scale integration) 100~1 000
LSI (Large scale integration) i 1 000~100 000
VLSI (Very large scale integration) 1 100 000~10 000 000
ULSI (Ultra large scale integration) | >>10 000 000
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Note : Starting points of solid lines indicate start
of mass production
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Fig. 2 History of DRAM integration level
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Total output : 47572 Unit : A hundred million yen
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Monolithic integrated
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Hybrid integrated
circuit : 2 380

4 Semiconductor
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Fig. 3 Japan’s output of electronic parts in fiscal 1991
(Excluding ordinary electronic parts)

Total output : 27970 Unit : A hundred milion yen
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Fig. 4 The breakdown for Japan’s output of monolithic
inegrated circuit in the fiscal 1991
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Fig. 5 History of DRAM wafer size
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DRAM generation | 1M | 4M | 16M | 6aM
Desigh rule #m ! 1.2 ‘ 0.8 ‘ 0.5 0.35
Cell size pm? 95 10 4 1.5
Gate oxide nm 30 20 15 10
Capacitor insulator nm | 12 ‘ 9 5 | 3.5
Chip area mm2 | 50 90 135 ' 200

HEROETFUvAVOITY Fa e~ v RAEL 5T b,
ERBEETIEY = ~~EREY ) 2 vOKEL - I %2~y
7 Y IZOWT PSSR EENEH IR TWw5,
3. 64 MDRAM [CER & h 3 #BHk
3.1 "=F,9n

=T 4 TVIRY 2~ N FEBRE USRS, RTENRY
* PV TT T THDEY YR~ VRORHE R —~ v DR
HEIZHEI L, Wb BRE ~ v RFE D, IR T
MBBILBICR 72« X ThHEE, MEEE BT
Do /=T 4 JVIKBEEIKD I B3 ARER L FOE
RERBDT, 7Y~ e LTNT L EEEED & D
NEREINT D, (FPrrRxY 7Tr 7 21 (0.05 pm),
Y —v2xz ) 7Tz 72100 (0.1 pm)) <—7F4 7 vDEF
B A XZEREDLERBED 1/2 L XN TW5, EhRdb
EREEX T VA v =D /5 THDHND, /<—7 4
IIVDEFRY A XELTUETFA v vD1/10E 72 1 64
MDRAM ¢ 0.03 pm & %,
3. 2 BEEE

PRIZ 77 ) THREE LTI00 pg/eh B2 E LTz
N, BEBBIERBFEAER TS LW HENL Y,
4 Mbit O Z A & ) IEFBREOERICEL S kD 72,
B 7 AR L 2> 2 7 ¢k — VOEREA
TH &, Si KEOBERBIBEOEMN BELTL 5, 16
Mbit Cid 10~50 pg/€ DEFFREFE L <V pim 4 X D FE
RENTWB 2, 64 Mbit Tl 1~5 pug/g BRENLEIT 71
HEEZTND,
3.3 TOC

PERIZAZ 7 ) 7 DORBRE LTELZBNTE Y, HE
XTI 7 ) 7RENRRETH 5220 TOCED
DIEBEVERBIN T D ote LKLY = —~EH
DEBYCHELEIND &, FEYOT OBRLIKEE RS
LERDRTNE L, B OREBLRNE L Ee <
ERXY ¢ VIERERELRWZ SR EMRBELMN L 5 TE
720 19864E1CiE GE @ McConnelee 51 73 1.25 ym o
CMOS 7a & RIEDNWTr ~ FER{LE (20~25nm) o
MHEHER TR I N D RIGEE & B LRSS 5
KOTOCHEDOHICERD L 5 DS 5 2 & &
72U, TOC#%# 20pg/¢ L TRIRBTH LD’ 12X T
DRFEEE L BV _ANVTREBEI T LR RS E BEL
Fro T OWEDIHE AM ~ 16 MDRAM (2 3513 5 iB%k D
TOCIE 5~20 pg/e BIETHIHINTND Z &5\,
64 MDRAM D\ CiZAEH D470 U R AEHE B s i
TNTRn2, SHTEEEOREEN D BT 1I~0 pg/e BB
LEZTW5b,

3.4 XOFY7FP

NPT Y TUER=T 4 7 v ERRBCRIRBRGORE &

30 g 7 2 EHR

Vol. 36 No. 8 (1992/12)




%o FDOMMEACEE TS
P, Na, K 7x & & ic o

£ 3 R EHEEIBEMKAOERKE

Table 3 Integration level vs required ultrapure water quality

U a v L, R DRAM generation 64K | 256K | 1M 4M 16M 64M | UPW unit
BHROFH &85, Design rule pm 3 2 1.2 0.8 0.5 0.35 | GOLDEP
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Fig. 6 Relation of defect density in oxide and TOC level in

ultrapure water (McConnelee etal (1))
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