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5-inch Diagonal ZnS:Mn TFEL Panels Fabricated by
MOCVD Using a Sequential Deposition Apparatus
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ZnS:Mn phosphor films and A1203 dielectric films have been prepared by the metalorganic chemical vapor

deposition (MOCVD) using a newly developed MOCVD apparatus, which can deposit the phosphor films and

the dielectric films sequentially. ZnS:Mn films prepared in this study had the (111)-oriented cubic struct-

ure. The luminance of the devices was strongly related to the crystallinity of ZnS:Mn films. At the optimum

growth condition, the devices prepared by MOCVD exhibited higher luminance and efficiency than those ob-

tained by the EB-evaporation reported previously. Finally, we have fabricated the 5 inch diagonal ZnS:Mn

TFEL panels.
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Cross-sectional view of EL panel.

TE—IE OB IN TV 5B, BEOKRET Depo-Up
HRCTIT2 50T, REAFERO TRXMO®E L 7
%o FEIEOBRZ 2~20 Torr OEJE FCITA\, 3%
BHRBORKREITEETTIR 5, 7 A LR EET %
=R BOY+ 75—, BEE 395mm EX 15 mm
DR T, 91 v F AW I E 10T 5 10 o F 2
FNHR2HEBE L0 TES, 200075 7 —
DEZT = b A AL TE VA6 TE D, NHicRE
SHIBERE LA CRET T+ 77 — 2 B8 S8
LI Lk by, KR+ %52 L4 DSD BmfERE*
Td5 2 &N T& 5%, MO FHlc iz BES 0 o Fiijic #
AMBIFRARE I N TR Y, WETICRT 2585 2
MAEREICEE LT VLS LEIRT B, BEER
HARIERORMK E Fig. 3 10md, AEECE5E
BORREBEAT 7 -2 ERT 22 L00CE, 2055
3 MM MO i, 2 RFUZELF ~EE ShTu 5,
FHRSBEEMET 2% v ) 7 Riciz Hy F7-4% Ar %
AUTwd, Her0xr V7 HRAOKRIZ~A 70—
vihe=I7—EFReTERENMNICEHIET B 2 LT
D HEORMICIET Y 2 e —F —RE R TEDY,
FHEBEHOEEN TORILEH T 5,

(2) ARLBEEH

ZnS:Mn BHBOERICIE, Zn FRE LTSz 50
#3h (LT DEZ &BgEd), Mo BB E LTEZ A F 0
viaRvgvzowriy (LUF BCPM EBEED),
SERE LT Ar 12X D 1030320%IcF R L7 HS %
chThAVIc, 205 % BCPM &R s ni-#
BThHoY, AR TN I AR=Z L xF 0
VIMRE VT e o H 0 I RCERGENS
<, EREGCEECHMT B, AWFECHER L
BCPM w5 % Fig. 4 2=,




el e

1.5-in. -substrate
2. Test sample
3.Susceptor
4.Exhaust pipe
5.Cooling water

6.Infrared lamp

Y — B

#35% 2% (1991

7. Turntable
8.Gate-valve
9.Transfer system
10.Guiderail

11.Inlet nozzle
12.Flux control plate

S~

(Top view)

[Ee {

]t |
- "
'
A4
]
L

(Oxidation furnace)

il

(Mo furnace)

(Side view)

Fig. 2 Schematic diagram of the MOCVD system.
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Fig. 3 Schematic diagram of the gas lines.
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Fig. 4 Structural formula of bis-methylcyclopenta-
dienyl manganese.
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Table 1 Growth condition of ZnS film.
Sub. temp. 200~450°C
Reactor press. 2~20 Torr
VI/I ratio 2.7~21.6

0.95~3.793 10~ ¢ mol/min.
5.14~41.1%10~* mol/min.

DEZ flow rate
H,S flow rate

Table 2 Growth condition of ZnS:Mn film.

Sub. temp. 150~350°C
Reactor press. 2~20 Torr
VI/H ratio 5.4

1.89 % 10— mol/min.
1.03 % 103 mol/min.
3.2~12.3 %106 mol/min.

DEZ flow rate
H,S flow rate
BCPM flow rate

Table 3 Growth condition of A1203 film.

375~450°C

87~347

1.54~6. 14 % 10~4 mol/min.
2. 67 10~ 2 mol/min.

Sub. temp.
O/TMA ratio
TMA flow rate
0O, flow rate
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of Mn concentration. (Tsub.=200°C,
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6 Table 5 EL characteristics of 5-in. -diagonal display.
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Fig. 19-(d) Maximum charge density of A1203
films as a function of substrate
temperature.

Table 4 Comparison of EL characteristics bet-
ween MOCVD device and PVD device.

Method MOCVD PVD
Dielectric layer A1203 SiAION/AI203
L4 (cd/m?) 680 660
n42(lm/W) 5.5 4.2
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27126
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