= &] d=Assn

Korean Journal of Materials Research

Vol. 1, No. 3 (1991)

-—

X Bulo] & CMOS DRAMS] 22 EAo] w3l
BPSG Flow €& 3%

o, AAH, nH7

FHAR(F) Bed dF4

Effect of Thermal Budget of BPSG flow on the
Device Characteristics in Sub-Micron CMOS DRAMs

S. K. Lee, C. T. Kim, and C. G. Ko
Semiconductor Research and Development Laboratory,
Hyundai Electronics Industries Co. Kyungki-do, 467-860

% & 2%9 BPSGE Alg3tE Munlo]ag CMOS DRAMoI o @713 EAo @3 BPSG
flowexe 9L v a3tgct BPSG flow2 =& 850°C/850°C, 850°C/900°C, 900°C/900°C 9] 37}
o0& 288 HEste FEASY, oA, Isolationd gz HEo] BAYH HEF A4S RAlslHh
900°C/900°C flowo} 79 NMOSe| A} #& A& 0.8um plutel xiddololA §743] st PMOS
&&= Aol7t ik NMOSeF PMOSe #o] det2 Zhzt 0.7umeo} 0.8um o) &to| A FA3] A%}
S} 22} 850°C/850C flowe] 7 $-ol= NMOS9 PMOSE S EE A4 #aHYgL AAdde] 0.7
um7tA 2A5A ). IsolationF gt& BPSG flow &% Zao] Wt Z7slgdoh @Ags & A
&2 BPSG flowe =7} 900Col A 850C2 gaged wet 43 F7h=Ach o9 2 dide o
Xg &z o}t dopante] FAAH st #A A& o2 AZAY. HEF: A Frtel i A
A 3gel dstd nE3ch

Abstract A comparision was made on the influence of BPSG flow temperatures on the electrical prop-
erties in submicron CMOS DRAMs containing two BPSG layers. Three different combinations of BPSG
flow temperature such as 850°C/850°C, 850°C/900°C and 900°C/900°C were employed and analyzed in
terms of threshold, breakdown and isolation voltage along with sheet resistance and contact resistance.
In case of 900°C/900C flow, the threshold voltage of NMOS was decreased rapidly in channel length
less than 0.84#m with no noticeable change in PMOS and a drastic deqrease in breakdown voltages of
NMOS and PMOS was observed in channel length less than and equal to 0.7#m and 0.8um, respectively.
Little changes in threshold and breakdown voltages of NMOS and PMOS, however, were shown down to
channel length of 0.6um in case of 850°C /850°C flow. The isolation voltage was increased with decreas-
ing BPSG flow temperature. A significant increase in the sheet resistance and contact resistance was
noticeable with decreasing BPSG flow temperature from 900°C to 850°C. All these observations were ra-
tionalized in terms of dopant diffusion and activation upon BPSG flow temperature. Some suggestions

for improving contact resistance were made.
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Fig. 1. Threshold voltages for different combina-
tions of BPSG flow temperatures as a
function of channel length : (a) NMOS
and (b) PMOS.
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Fig. 2. Breakdown voltages for different combina-
tions of BPSG flow temperatures as a
function of channel length : (a) NMOS
and (b) PMOS.
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Fig. 3. Isolation voltages of N*/N* and P*/P’
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