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Abstract: A heating plate of aluminum alloy with built-in heaters called “substrate holder” is used
for processing glass substrates in the manufacturing equipment for semiconductors and liquid crys-
tal TFT displays. In the past the built-in heaters have been installed either by welding or by casting
(cast-in insertion). But the current situation is that, as the substrate holder grows in size, it has
become difficult to cope with the upgraded quality requirements such as high vacuum sealing, pla-
nar uniformity and thermal uniformity, as well as with the issues of increased work time for heater
installation and the difference in thermal expansions between the aluminum plate and the heater.
The hot forging-bonded substrate holder developed here is characterized by its new manufacturing
method in which a large forging press is used to embed the heater circuit into the limited space
between the two engaging aluminum alloy plates, whereby the aluminum plates of large area are
metal bonded together, and simultaneously, the heater and the aluminum plates are brought into
close contact. This manufacturing method has solved the manufacturing problems involved with
the large-sized substrate holders, and has been employed since the third-generation substrate
holders measuring 600 mm X 700 mm. A jumbo-size 15,000-ton forging press with a large work
table of 4 m X 3 m in size has come into operation since October 2004, enabling manufacturing
of large-sized substrate holders ranging from the sixth generation measuring in excess of approxi-
mately 2 m square to the current eight-and-half generation measuring 2,200 mm X 2,500 mm. We
keep the entire world market of substrate holders since the sixth generation to ourselves.

1. HU®Ic R/ = My ay, ET L ER SRR A S
TWho B THHEET L 1L 2001 4E 125850 LK, A1

7T AFERNZ R FEEAA (thin film transistor @ TFT) BAANR—A, EHE 7% EORBIIM A, KIS OB
ZHE L TES NS TFTG T 4 A 7 L A (3HE Bl RIZE Y BEEHOFE LW 2R L, BAE, &R A

27  Furukawa-Sky Review No.4 2008




FEFMERE  FHT ATV A RERBERRERFIN L —DEEL AR

Z1084 ¥ FRIBHFE SN, T4 A7 LA OEF R BT 4 AT VA OFERMEE L, BRI T — D ER T
KRELHFG LTS, WEHT A AT L A ORI 725 AR T. K1 (D) IR T L C O %2R L,
BEZZTCELDEIT A4 AT VAR ORKEYLTH NV 7 TA NONDH T AR RN T—T 4V
N, P THEE SNV OREULD G L 7 5HMTTH - i LA OIRICHYESIL S o 7T AFEMIZIETET
720 PESNTBY, ThAPESWISHEST I ba—b
KFETIE, TFTH#MET A AT LA RV 2 8ES L JeD3E e (- T - 4k) OEBES AL EL 2
B —EOFEE DI HThie b BE 7 TET RS & 12 WX BESESNL D 2, HH L& =121 (a)
S, ZOUEERE DV R BERETH B FHEM AN 7 — | &TTJZ“) 2, TFTZWMET BRI 7 AN 2
WCBLC, ZORELZ W REIC L7k d () Bl LM CTH B
WZOWTHENT %o K227 T AEMOBE TR RT D, 7T AR
I PVDEE CE&BEAFE SN, £0 LICCVDEET
0. MBAREIEE & ALY — TETAEEE S, X5I2a—F 57ROy /58 A5 v/5-
ITyvFx Ty r7E¥EBELZBE>TTFTO Ny M
9, BRIV Y —MEH S B SR (TFT) BENTTET T ABEMPER T %o RN & —1F
B 8 (CVD ) ICOoW T E AR <2, B1I23E CVD#&E (TFT B E) IC B W TEH SN %, B3 (b)

RN & — DRk L, FNDSTFT R E OB
225 v Y NNIZHLA FNFZIREE 2 AR T4, FER
RNV —OHNEIZIE Y — AL —FHRESN, b—FiF
HULEORRIRDER 32 & KA~ B &b . F0k

ATyIN=TyFv—

H5ZEBADRE

4
——

[ -

EiL S e

- —
B

o —
»

BB N 1Y,
S S i 1k
AVANANECE]

O T mH>

TANN G S, —
SN, —

o5

o<
MH<OO —
WS <O
2N —U
B > e N
w0 ||
DA S|
B+ B e H —‘ N\ e H
NSVveN [

(a) BMANF—EH72EMm  (b) RET VEIE

1 RBET 1 AT DOEKREEEERKILE —
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substrate holder. Fig.2 Manufacturing process for TFT glass substrate.
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Fig.3 Semiconductor film deposition system and substrate holder.
(a) Series configuration of vacuum chamber.
(b) High-vacuum chamber and substrate holder.
(c) Appearance of substrate holder.
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liquid crystal displays (b) .
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