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UNITED STATES INTERNATIONAL TRADE COMMISSION

Investigation No. 731-TA-556 (Preliminary)
DYNAMIC RANDOM ACCESS MEMORIES OF ONE MEGABIT AND ABOVE
FROM THE REPUBLIC OF KOREA

Determinaticon

On the basis of the record® developed in the subject investigation, the
Commission determines, pursuant to section 733(a) of the Tariff Act of 1930
(19 U.S.C. § 1673b(a)}, that there is a reasonable indication that an industry
in the United States is materially injured by reason of imports from the
Republic of Korea (Korea) of dynamic random access memories (DRAMs) of one
megabit (Meg) and above,? provided for in subheadings 8473.30.40 and -
8542 .11.00 of the Harmonized Tariff Schedule of the United Stafes, that are

alleged to be sold in the United States at less than fair value (LTFV).

Background
On April 22, 1992, a petition was filed with the Commission and the
Department of Commerce by Micron Techmology, Inc., Boise, ID, alleging that an

industry in the United States is materially injured and is threatened with

! The record is defined in sec. 207.2(f) of the Commission’s Rules of
Practice and Brocedure (19 CFR § 207.2(f)).

2 For purposes of Commerce’s investigation, DRAMs include all 1 Meg and
above dynamic random access memory semiconductors, whether assembled or
unassembled. Assembled DRAMs include all package types. Unassembled DRAMs
include processed wafers, uncut dice, and cut dice. Processed wafers produced
in Korea but packaged in a third country are included in the scope; however,
wafers produced in a third country and assembled or packaged in Korea are not
included in the scope. The scope also includes memory modules, such as single
in-line processing modules (SIPs) and single in-line memory modules (SIMMs),
that contain 1 Meg or above dynamic random access memory semiconductors that
are assembled together and function as memory. Modules that contain other
parts that are needed to support the function of memory are considered to be
covered memory modules. Only those modules containing additional items which
alter the function of the module to something other than memory are not-
covered modules. The scope also includes video random access memories
(VRAMs), as well as any future packaging and assembling of DRAMs.



material injury by reason of LTFV imports of DRAMs of one Meg and above from
Korea. Accordingly, effective April 22, 1992, the Commission instituted .
'antidumﬁing investigation No. 731-TA-556 (Preliminary).

Notice of the institution of the Commission’s investigation and of a
public conference to be held in connection therewith was given by posting
copies of the notice in the Office of the Secretary, U.S. International Trade
Commission, Washington, DC, and by publishing the notice in the Federal
Register of April 29, 1992 (57 F.R. 18163). The conference was held in
Washington, DC, on May 13, 1992, and all persons who requested the opportunity

were permitted to appear in person or by counsel.
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VIEWS OF THE COMMISSION
Based on the record in this preliminary in&estigation, we unanimously
determine that there is a reasonable indication that an industry in the United
States is materially injured by reason of imports of dynamic random access
memories of one megabit and above from Korea that are alleged to be sold at
less than fair value (LTFV).

I. THE LEGAL STANDARD FOR PRELIMINARY DETERMINATIONS

The legal standard in preliminary antidumping investigations requires
the Commission to determine whether, based on the best information available
at the time of the preliminary determination, there is a reasonable indication
" of material injury or threat thereof to a domestic industry By‘reason of the
subject imports. 1/ 1In this investigation, the Commission considered whether
*(1) the record as a‘whqle contains clear and convincing evidence that there
is no mate:iélvinjury or threat of such injury; and (2) no likelihood exists
that contrary gVidence will arise in a final investigation.” 2/ The U.S.
Court of Appeals for the Federal Circuit has held that this interpretation of
the standard "accords with clearly discernible legislative intent and is
sufficiently reasonable.®" 3/

II. LIKE PRODUCT AND DOMESTIC INDUSTRY

In determining whether there is a reasonable indication that an industry
in the United States is materially injured or is threatened with material

injury by reason of the subject imports, the Commission must first define the

1/ 19 U.S.C. § 1673b(a). American Lamb Co. v. United States, 785 F.2d 994,
1001 (Fed. Cir. 1986); Calabrian Corporation v. United States International
Trade Commission, Slip Op. 92-69 (Ct. Int'l Trade 1991) (citing American
Lamb). Whether the establishment of an industry in the United States is
materially retarded is not an issue in this investigation.

2/  American Lamb, 785 F.2d at 1001.

3/ Id. at 1004,
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"like product® and the "industry." Section 771(4)(A) of the Tariff Act of
1930 (the "Act"™) defines the relevant industry as the "domestic producers as a
whole of a like product, or those producers whose collective output of the
like product constitutes a major proportion of the total domestic production
of that product . . . ."™ 4/ In turn, the statute defines "like product® as "a
product which is like, or in the absence of like, most similar in
characteristics and uses with, the article subject to an investigation .

A. Background and Product Descriptiomns

The Department of Commerce (Commerce) has defined the class or kind of
merchandise subject to investigation as: |

one megabit and above dynamic random access memory semiconductors,
whether assembled or unassembled. Assembled DRAMs include all
package types. Unassembled DRAMs include processed wafers, uncut
dies and cut die. Processed wafers produced in Korea but packaged
in a third country are included in the scope; however, wafers
produced in a third country and assembled or packaged in Korea are
not included in the scope. The scope includes memory modules,
such as Single In-Line Processing Modules (SIPs) and Single In-
Line Memory Modules (SIMMs), that contain one megabit or above
dynamic random access memory semiconductors that are assembled
together and function as memory. Modules that contain other parts
that are needed to support the function of memory are considered
to be covered memory modules. Only those modules which contain
additional items which alter the function of the module to
something other than memory are not-covered [sic] modules. The

1'% 19 U.S.C. § 1677(4)(A).

5/ 19 U.S.C. § 1677(10). The Commission’s determination of what is the
appropriate like product or products in an investigation is a factual
determination, to which we apply the statutory standard of "like"™ or "most
similar in characteristics and uses" on a case-by-case basis. In defining the
like product, the Commission generally considers a number of factors,
including: (1) physical characteristics and uses; (2) interchangeability of
the products; (3) channels of distribution; (4) customer and producer '
perceptions of the products; (5) the use of common manufacturing facilities
and production employees; and where appropriate, (6) price. (Calsbrian Corp.
v. United States, Slip Op. 92-69 (Ct. Int’l Trade, May 13, 1992); Torrington
Co. v. United States, 767 F. Supp. 744 (Ct. Int’l Trade 1990), aff‘d. 938 F.2d
1278 (1991); Asociacion Colombiana de Exportadores de Flores, et al. v. United
States, 693 F. Supp. 1165, 1168 n.4, 1180 n.7 (Ct. Int’l Trade

1988) (hereinafter Asocoflores).
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scope also includes video dynamic random access memory (VRAMs), as
well as any future packaging and assembling of DRAMs.

A DRAM is a monolithic integrated memory circuit containing thousands of
memory storage cells (bits), each of which contains a tramsistor and
capacitor. 6/ DRAMs vary iﬁ density, that is; the number of bits. 7/ The
production of DRAMs can be divided into several basic manufacturing
operations. 8/ The production of the dice on the silicon wafer, called wafer
fabrication, is one of the most difficult and costly of these operations.
Following fabrication, each die on the wafer is electrically tested.

Defective dice are marked for discard. This stage, known as wafer sorting, is
generally performed at the same manufacturing establishment where wafer
fabrication takes place. The process of wire bonding and final—sealing of the
individual die in a case is called assembly, and may take place in the same
manufacturing establishment as wafer fabrication, or elsewhere. After

assembly, each unit is tested and marked for identification prior to shipment.

B. Like Product Analysis

This investigation raises several issues concerning the definition of
the like produét. These include: {2a) whether assembled and unassembled DRAMNs
are separate like products; (b) whether DRAMs of different densities are
separate like products; (c) whether VRAMs are a separate like product; (4)

whether SIPs and SIMMs are separate like products; and (e) whether we should

&/ Report at A-5.

i/ One kilobit (K) equals 1,024 bits, and one megabit (Meg) equals
1,048,576 bits.

8/ Report at A-6.
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define the like product specifically to include or exclude future generation
DRAMs. 9/

We address the issue of whether assembled and unassembled DRAMs are
separate like products by using a semi-finished product analysis. 10/ The
record in this investigation supports the conclusion that assembled and
unassembled DRAMs are a single like product. 11/ 12/ DRAM wafers and dice are
dedicated to use in assembled DRAMs. They have no independent use other than

assembly into finished DRAMs. They embody and impart to finished DRAMs the

9/ Some of these issues have been addressed by the Commission in 64K
Dynamic Random Access Memory Components from Japan, Inv. No., 731-TA-270
(Preliminary) and (Final), USITC Pubs. 1735 and 1862 (August 1985, July

1986) (hereinafter 64K DRAMs Preliminary and 64K DRAMs Final) and Dynamic
Random Access Memory Semiconductors of 256 Kilobits and Above from Japan, Inv.
No. 731-TA-300 (Prellmlnary) USITC Pub. 1803 (January 1986)(hereinafter 256K
and Above DRAMs). However, as the Court of International Trade has repeatedly
held, Commission determinations are sui generis, and the Commission’s
determination in each investigation "must be based on the particular record at
issue including the arguments raised by the parties.™ Asocoflores, 12 CIT at
638 n.5, 693 F. Supp. at 1169 n.5 (1988) (specifically addressing like product
determination); Citrosuco, 12 CIT at 1209, 704 F. Supp. at 1087-88; Armstrong
Bros. Tool Co. v. United States, 483 F. Supp. 312 328-29 (Cust. Ct.), aff’d,
626 F.2d4 168 (CCPA 1980).

10/ Uhen considering whether "semifinished®™ products are "like®" the finished
product, the Commission has examined: (1) the necessity for, and the costs
of, further processing; (2) the degree of interchangeability of articles at
the different stages of production; (3) whether the article at an earlier
stage of production is dedicated to use in the finished article; (4) whether
there are significant independent uses or markets for the finished and
unfinished articles; and (5) whether the article at an earlier stage of
production embodies or imparts to the finished article an essential
characteristic or function. Certain Telephone Systems and Subassemblies
Thereof from Japan and Taiwan, Inv. Nos. 731-TA-426 and 428 (Final), USITC
Pub. 2237 (Nov. 1989).

11/ The Commission has applied a semi-finished product analysis specifically
in the case of DRAMs, and reached the same conclusion, in previous
investigations. 64K DRAMs Final at 8-11, 256K and Above DRAMs at 6-9. No
party has argued that the Commission should reach a different conclusion in
this investigation.

12/ Vice Chairman Brunsdale notes that her determination that assembled and
unassembled DRAMs are a single like product differs from her determination in
64K DRAMs Final. This difference results from the inclusion of unassembled
DRAMs within the scope of the investigation in this case, whereas they were
not included in the scope in 64K DRAMs Final.
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essential memory characteristics for which DRAMs are used. There is no
independent commercial market for unassembled DRAMs. 13/

Similérly, the record supports the conclusion that DRAMs of different
densities are a single likerproduct. 14/ DRAMs, regardless of density, share
the same general physical appearance -- they are DRAM dice enclosed in a
plastic or ceramic housing, with thin metal leads extending from the housing
which allow the DRAM to be plugged into a circuit board. 15/ There is some
degree of substitutability among different generations of DRAMs. 16/ Channels
of distribution for DRAﬁs of all densities are the same. They are sold to
original equipment manufacturers, distributors, value-added resellers, and
brokers. 17/ While some manufacturers have dedicated wafer faﬁfication lines
for different densities, the general manufacturing process and equipment used
is the same for all densities of DRAM. 18/

VRAMs are "dualport” DRAMs, used in video graphics display applications.

The existence of two data ports allows VRAMs to simultaneously send and

13/ See Report at A-6.

14/ The Commission has previously reached the same conclusion. 64K DRAMs
Final at 6-8, 256K and Above DRAMs at 9-12. The Commission has also
determined that "all EPROMs" are a single like product, regardless of demsity.
Erasable Programmable Read Only Memories from Japan, Inv. No. 731-TA-288
(Preliminary), USITC Pub. 1776 (November 1985). No party has presented the
Commission with reasons why it should reach a different conclusion in this
investigation.

15/ See Report at A-6.

16/ There is evidence on the record that most computers are able to handle
at least two generations of DRAMs. Micron Brief at 5. The Commission has
found in the past that, as higher density DRAMs are introduced, end use
applications are designed to accommodate them. 64K DRAMs Final at 7; 256K and
Above DRAMs at 1l.

17/ Report at A-12.

18/ Id. at A-6. With regard to customer perceptions, the record indicates
that customers buy memory, and view all DRAMs as memory chips. See id. at A-
41 (demand for DRAMs is based on the number of bits). Finally, with regard to
price, there is evidence that price differentials are a function of memory
capacity, and that since higher density chips have more memory, they are
naturally priced higher than lower density chips. Micron Brief at 6-7.




8
receive data from accessed information to a video graphics display. 19/ The
information of record in this preliminary investigation indicates that while
VRAMs are a special configuration of DRAM, they are baséd on the same
essential technology and ménufacturing methods. 20/ For purposes of this
preliminary determination, we conclude that VRAMs are part of the like
product. 21/

The SIPs and SIMMs included in the scope of Commerce’s investigation are
essentially circuit boards with DRAMs mounted onto them, which serve as memory
modules. 22/ Memory modules are a packaging option increasingly used by
manufacturers of electronic equipment, primarily computers, requiring
significant memory capacity. 23/ Use of modules allows for reiatively easy
installation and upgrading of memory capacity by inserting a module rathef
than individual DRAMs. 24/ The essential characteristics of the modules
appear to be defined by the DRAMs mounted on them. Memory modules may be
assembled from either domestic or imported DRAMs, or a combination of both,

and are usually constructed by soldering or otherwise attaching assembled

13/ Report at A-6. Information on the record indicates that VRAMs are a
specialty DRAM, specifically designed to enhance the video performance of
computers and other video devices, that VRAMs operate on the same principles
as standard DRAMs, have virtually identical physical appearances, and are sold
in the same channels of distribution as standard DRAMs. Micron Brief at 10-
11.

20/ "Report at A-6 n.13.

21/ In any final investigation, Vice Chairman Brunsdale would find )
information regarding differences in the production processes for DRAMs and
VRAMs and information about the cost and difficulty of converting production
facilities from DRAM production to VRAM production or vice versa useful in her
consideration of this issue.

22/ Commerce’s scope specifically does not include modules containing other
semiconductors which change the function of the module to something other than
.memory. Thus, for instance, a module containing logic chips in addition to
memory chips, which functions as the processing unit of -a computer, would not
appear to be within Commerce's scope definition.

23/ Transcript of the Staff Conference (Tr.) at 118-120, 147.

24/ Report at A-44 - A-45; Tr. at 147-148.
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DRAMs to a printed circuit board or other substrate. 25/ We conclude that
memory modules are included in the like product for purposes of this
preliminary determination. 26/

In this investigatioﬂ, we determine that the like product is zll DRAMs,
irrespective of density and whether or not assembled. We further determine,
for purposes of the preliminary determination, that the like product includes
VRAMs and memory modules. It is not necessary for us here to determine
whether all future generations of DRAMs are specifically included in or
excluded from the like product. 27/ Whether future products will or will not
have characteristics and uses consistent with the definition of the like
product cannot be ascertained at this time. The fact that newér, higher
density DRAMs are expected to be introduced does not, in our view, warrant

treating the like product definition differently here than in other

25/ Report at A-6, Tr. at 164-65.
26/ Vice Chairman Brunsdale notes that she will consider this issue further
in the event of a final investigation. Additional information concerning the
value of the DRAMs on a module as a share of the value of the completed module
and concerning any technical difficulties involved in module assembly would
assist her in this determination.
27/ Chairman Newquist and Commissioner Rohr note that future generations of
DRAMs may well be "like" the existing generations. However, it may also be
true that the technological obstacles to be overcome in the development of
future generation volatile memory chips will require revolutionmary
developments of design and process technology, rather than the largely
evolutionary changes which have occurred in DRAM development thus far. Such
revolutionary change could result in a product which might or might not be
"like" the DRAMs we have found to be "like" within the meaning of the statute.
Thus, their analysis of the impact of allegedly dumped imports is
necessarily focussed on the current activities of the domestic industry. They
note that currently, the domestic industry produces DRAMs of 256K, 1 Meg, and
4 Meg in commercial quantities. Report at Appendix C. There is limited
production of DRAMs of a density below 256K, and 16 Meg DRAMs are currently
available in limited quantities, apparently as samples. Id at A-5 and
Appendix C. Commercial introduction of 16 Meg DRAMs is anticipated during
1992. Tr. at 102, 126-127. Petitioner is "actively developing" the 64 Meg
DRAM. Report at A-5,
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investigations. Our approach does not, therefore, differ from the traditional
Commission analysis of.like product. '

C. Domestic Industry Issues

Several issues concerning the definition of the domestic industry arise
in this investigation: (a) whether the Commission should include captive
producers in the domestic industry; (b) whether the Commission should include
in the domestic industry companies that perform only wafer fabrication or
assembly, but not both, in the United States; and (c) whether the Commission
should include companies that assemble DRAMS onto memory modules in the
domeStic industry. 28/

It has been the Commission’s consistent practice to include all domestic
production, whether toll-produced, captively consumed, or sold in the open
market, in the definition of the domestic industry. 29/ 30/ This practice is

based on the statutory definition of industry which focusses on production and

28/ We note that some domestic producers have imported DRAMs from Korea
during the period of investigation. Report at A-38 and Table 28. No party
has argued that they should be excluded under the related parties provision,
19.U.S.C. § 1677(4)(B). Based on information in the confidential record, we
determine that appropriate circumstances do not exist to warrant the exclusion
of these producers from the domestic industry.

29/ Many of the U.S. producers of DRAMs alsc manufacture products that use
DRAMs, and thus may be considered "captive producers.” Report at A-19, Table
6 (large volumes of intra-company transfers) and A-24 (describing overall
establishment operations of DRAM producers). IBM, however, is unique in that
it is one of the largest DRAM producers in the world, and its production is
intended almost exclusively for its own use. Id. at A-9.

30/ E.g., Certain Brass Sheet and Strip from Brazil, Canada and the Republic
of Korea, Inv. Nos. 701-TA-269, 731-TA-311, 312 & 315 (Final), USITC Pub. 1930
(December 1986) (toll production); 64K DRAMs Final at 11 n.18 (captive -
production). See also, Yuasa-General Battery Corp. v. United States, 661 F.
Supp. 1214 (Ct. Int’'l Trade 1987)(affirming Commission determination that
batteries sold in the replacement and original equipment markets are one like
product).
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the factors of production. 31/ In accordance with the statutory language, we
define the domestic industry to include captive producers of the like
product. 32/

The nature of the U.S. activities of the companieg that produce DRAMs
varies widely. Some perform research on and development of all aspects of
DRAM technology, from wafer design and fabrication through assembly and final
testing technology, in the United States. Some perform all facets of DRAM
production, up to and including production of SIPs and SIMMs. Some do wafer
fabrication and wafer sorting in U.S. facilities, and assemble either in the
United States or overseas. Some companies import wafers and/or dice from
other countries for assembly in the United States. 33/

We have considered the information regarding the overall nature of
production-related activities in the United States, including the extent and

source of a firm’s capital investment, the techniecal expertisevinvolved in

31/ In Thermostatically Controlled Appliance Plugs and Intermal Probe
Thermostats, with regard to captive production the Commission noted that:

There is no statutory basis for excluding captive production. The
statute defines the term "industry"” as "the domestic producers as a
whole of a like product, [or those producers whose collective output of
the like product constitutes a major proportion of the total domestic
production.]® 19 U.S.C. § 1677(4)(A). The statute further imstructs the
Commission, as a general rule, that "[t]he effect of the subsidized or
dumped imports shall be assessed in relation to the United States
production of a like product...” 19 U.S.C. § 1677(4)(D). Thus, the
statute defines industry in terms of production, not in terms of
markets, distribution channels, or similar factors.
Thermostatically Controlled Appliance Plugs and Internal Probe Thermostats
from Canada, Japan, Malaysia and Taiwan, Inv. Nos. 701-TA-292, 731-400 and
402-404 (Final), USITC Pub. 2152 at & and 9 (January 1989) guoting, Industrial
Phosphoric Acid from Belgium and Israel, Inv. Nos. 701-TA-285-286 and 731-TA-
365-366 (Preliminary), USITC Pub. 1931 at 7, n.20 (1986).
32/ Chairman Newquist, Commissioner Crawford, and Commissioner Nuzum note
that the extent to which captive producers may be shielded from head-to-head
competition with imports is a condition of trade and competition that is
relevant to the Commission’s injury and causation analysis.
33/ Report at A-8 - A-10 and Table 1; Tr. at 55.
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production activity in the United States, the value added to the product in
the United States, employment levels, the quantity and type of parts sourced
in the United States, and any other costs and activities in the United States
leading directly to production of the like product. 34/ Based on this
analysis, for purposes of this preliminary determination, we determine that
companies which perform either wafer fabrication or assembly in the United
States are included in the domestic industry. 35/

Also presented is the question of whether SIP and SIMM manufacturers who
purchase DRAMs from either domestic producers or importers should be included
in the domestic industry. Two domestic memory module manufacturers indicated
at the staff conference that they purchase most, if not.all, of iheir DRAHMs
from foreign, and primarily‘Korean, sources. They testified that their cost
of DRAMs ranged between 75 and 82.5 percent of their cost of sales. 36/ One
module manufacturer testified that "the DRAM price is very significant,"” and
there is "a very small value added" in the module. 37/

Based on the limited information available in this preliminary
investigation, Chairman Newquist, Commissioner Rohr, and Commissioner Nuzum
determine that companies that purchase DRAMs on the open market for assembly
and sale in memory module form are not part of the domestic industry producing

the like product. Modules appear to be a packaging variant, attractive to

34/ Research and development, wafer fabrication and sorting all require
sophisticated technology and extremely high capital investment levels. We
note that the domestic content share of the assembled DRAMs sold by the
domestic producers varied significantly. Report at A-11, Table 1, and
Appendix D.

35/ The Commission has reached the same conclusion in prior investigatioms.
64K DRAMs Final at 12; 256K and Above DRAMs at 15-16. No party argued that
any producers should not be included in the domestic industry based on the
nature of their production related activities in the United States.

36/ Tr. at 146 (Messrs. Fearing and Freie).

37/ Id. at 146 (Mr. Freie).
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purchasers of DRAMs. It does not appear that memory module manufacture
requires significant production activities, significant capital, or
significant technical expertise. 38/ 1In addition, the value added in assembly
into memory modules is low in comparison to the cost of the DRAMs.
Consequently, they conclude for purposes of this preliminary determination
that mere assembly of purchased DRAMs into memory modules is not sufficient
production-related activity to include these companies in the domestic
industry.

Vice Chairman Brunsdale, Commissioner Crawford, and Commissioner Watson
determine that companies that purchase DRAMs on the open markgt for assembly
and sale in memory module form are part of the domestic industry producing the
like product. They find that the value added by SIMM and SIP producers may be
significant. Furthermore, they note that, as a general.proposition in title
VII investigations, "the like product determination is the industry
determination,” 39/ that is, companies that produce the like product
constitute the domestic industry. Since they have determined that memory
modules are part of the like product, the producers of such modules are part

of the domestic industry.

38/ One module manufacturer who appeared at the staff conference
differentiated between semiconductor manufacturers and module manufacturers in
his testimony, noting that a module is a vehicle to sell semiconductors,
identifying module manufacturers as customers of semiconductor manufacturers,
and stating that module manufacturers act "as a kind of value added
reseller. . . .* Id. at 147 (Mr. Freie). The representative of one Korean
producer, Samsung, stated that there is "quite a large cottage industry that
makes memory modules.® Id. at 145 (Mr. McDonald). The representative of
Hyundai noted that his company does not import modules, but uses U.S.
"subcontractors®™ to build the small volume of modules it sells in the U.S,
market. Id. (Mr. Katz).

39/ Asocoflores, 693 F. Supp. at 1169.



14

III. CONDITION OF THE INDUSTRY

In assessing whether there is a reasonable indication of material injury
to a domestic industry by reason of allegedly subsidized and dumped imports,
the Commission is instructed to conmsider "all relevant economic factors which
have a bearing on the state of the industry in the United States . . . ." 40/
In undertaking that assessment, we consider, among other relevant factors,
U.S. consumption, production, shipments, capacity utilization, employment,
wages, financial performance, capital investment, and research and development
expenses. 41/ 42/ 1In each investigation, the Commission considers the
particular nature of the industry under investigation 43/ in the "context of
the business cycle and conditions of competition that are distiﬁétive to the
affected industry."” 44/

The DRAM industry is characterized by a fairly predictable product life
cycle. Since the introduction of the 1 kilobit DRAM in 1970, each succeeding
generation has represented a quadrupling of memory capacity. The increased
memory capacity of the newer generation DRAM results in fewer units being
necessary to satisfy the same demand. As each new generation of DRAM is
introduced to the market, costs of production and selling prices tend to be
high. However, as.production increases during the growth phase of the product
cycle, costs and prices decline as producers move along the learning curve,
lowering defects and improving yields. In the mature phase of the product

cycle, costs are generally lowest, and prices continue fo fall. Historically,

40/ 19 U.s.C. § 1677(7)(C)(iii).

41/ See 19 U.S.C. § 1677(7)(C)(iii).

42/ Commissioner Rohr and Commissioner Nuzum note that no single factor is
dispositive in their evaluation of these indicators.

43/ See 19 U.S.C. § 1677(7)(C)(iii). See also H.R. Rep. No. 317, 96th
Cong., lst Sess. 36; S. Rep. No. 249, 96th Cong., lst Sess. 88.

44/ 19 U.S.C. § 1677(7)(C)(iii).
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each new generation has been introduced within three to four years after
commercial introduction of the previous generatién, during the latter’s growth
or maturity phase. The competition between succeeding generations also
contributes to price declines for the mature DRAM.

Apparent U.S. consumption of DRAMs increased throﬁghout the period of
investigation, whether measured in units or bits. 45/ Consumption of DRAMs is
driven by the demand from producers of electronic equipment -- primarily
computers -- for memory capacity. The parties are in agreement that aggregate
U.S. demand for DRAMs is increasing and is projected to continue to do so. 46/
This conclusion is bornme out by the substantial increases (measured in bits)
in domestic production and U.S. shipments (as well as import;)'during the
period of investigation.

The record in this preliminary investigation does not contain reliable
capacity and capacity utilization data. 47/ The domestic industry’s
production of DRAMs as reported in units fell from 348 million units in 1989
to 302 million units in 1990, increased to 324 million units in 1991, but
declined again to 73 million units in the interim period January-March 1992,

as compared with 80 million units in interim 1991. 48/ However, measured in

45/ Report at A-13, Table 2. We note that, because we lack complete
information on imports of DRAMs from sources other than Korea, our consumption
data do not fully represent either the level of, or changes in, consumption.
46/ Micron Brief at 14; Respondents’ Brief at 12.

47/ Some companies appear to have reported capacity only for wafer
fabrication, while reported production included DRAMs assembled from imported
dice. In addition, while a producer’s production facility may be physically
unchanged, capacity as reported in units may appear to decline, due primarily
to a shift from lower to higher density DRAMs, which are larger, resulting in
fewer units being produced on the same number of wafers. See Report at

A-14 - A-17. Thus, our capacity data do not accurately represent the domestic
industry, and capacity utilization cannot be calculated. In the event of any
final investigation, we will seek more reliable capacity information.

48/ 1Id. at A-17 and Table 4.
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bits, domestic production of DRAMs increased throughout the period of
investigation, more than doubling from 162,219 billion bits in 1989 to 391,861
billion bits in 1991, and increased again in interim 1992 to 104,390 billion -
bits as compared with 84,095 billion bits in interim 1991. 49/

The domestic industry’s U.S. shipments measured by quantity declined
from 174 million units in 1989 to 153 million units in 1990, increased to 156
million units in 1991, and increased from 42 million units in interim 1991 to
62 million units in interim 1992. 50/ Again, measured in bits, the domestic
industry’s U.S. shipments increased throughout the period of investigation,
nearly tripling from 60,596 billion bits in 1989 to 163,345 billion bits in
1991, and more than doubling from 38,462 billiom bits in intetiﬁ 1991 to
71,706 billion bits in interim 1992. 51/ The discrepancy between production
and U.S. shipments measured in units and in bits is accounted for by the shift
from lower to higher density DRAMs. 52/

U.S. producers’ inventories of assembled DRAMs increased in quantity
throughout the period of investigation. 53/ As a ratio to shipments, domestic
producers’ inventories increased from 1989 to 1990, and declined in interis
1992 as compared with interim 1991. 54/ Inventories of unassembled {uncased)
DRAMs fell, in quantity and as a ratio to shipments, before increasing in

interim 1992. 55/

at A-17 - A-20 and Table 6.

SRR

Id. at Appendix C, Tables C-1 - C-4. .

Id. at A-20 and Table 9. We note that inventory information does not
reconcile with reported production and shipments. Producers cited several
reasons for the discrepancies, including scrap and customer returns and
recalls.

Id.

Id. at A-20 and Table 9.

BRiEiSE

B
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The number of production and related worker; increased from 1989 to
1990, decreased in 1991, but increased between interim 1991 and interim
1992. 56/ Hourly wages and compensation increased throughout the period of
investigation. 57/ Hours worked fell consistently from 1989 to 1991,
although an increase was reported in interim 1992 as compared with interim
1991. Productivity declined from 1989 to 1990, increased in 1991, and fell
between the interim periods.

DRAM production is capital intensive, and producers must have access to
sufficient capital to be able continually to invest large sums in research and
development of higher density DRAMs in order to participate in the next
generation. Thus, weak operating results are particularly significant in this
industry, as they suggest producers lack the resources to fund necessary
research and development internally and may have difficulty raising money in
capital markets. 58/ As a result, they may be losing the ability to continue
to compete effectively.

The financial information concerning the domestic industry in this

investigation is confidential. 59/ 60/ However, our review of that

56/ 1d. at A-22 and Table 11.
31/ 1d.
58/ Some producers reported to the Commission that they have slowed down or
delayed planned research and development and capital expenditures intended for
higher density DRAMs. Id. at A-9 - A-10 and Appendix E. Micron's Vice
President of Finance and Chief Financial Officer testified at the staff
conference that Micron was forced toc reduce its credit line in May 1991
because of deteriorating financial condition due to low prices. In addition,
rapidly declining DRAM prices reportedly prevented Micron from raising capital
through an equity offering earlier this year. Tr. at 23-24 (Mr. Langrill).
59/ Report at A-25 - A-29 and Tables 16-21.
60/ Commissioner Rohr notes that, in the event of any final investigation,
he intends to explore the linkages between changes in the cost of goods sold
and the introduction of new generation DRAMs, in order to better understand
the effects of the product life cycle on the industry’s financial performance,
especially its operating income. In particular, he is interested in whether

' (continued...)
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information suggests that the industry is not pe;forming well, particularly as
regards the value of net sales, cash flow, operating and net income as a
percentage of net sales, returns on assets, capital expenditures, and research
and development expenses. 61/62/

Iv. REASONABLE INDICATION OF MATERIAL IRJURY BY REASON OF ALLEGEDLY LTFV
IKPORTS

In determining whether there is a reasonable indication that the
domestic industry is materially injured by reason of the imports under
investigation, the statute directs the Commission to consider:

(I the volume of imports of the merchandise which is the
subject of the investigation,

(II) the effect of imports of that merchandise omn priées
in the United States for like products, and

(III) the impact of imports of such merchandise on domestic
producers of like products, but only in the context
of production operations within the United States. 63/
In making this determination, the Commission may consider "such other economic
factors as are relevant to the determination . . . ." 64/ Although we may

consider information that indicates that injury to the industry is caused by

factors other than the LTFV imports, we do not weigh causes. 65/

60/(...continued)

the industry’s performance during the period of investigation can be

considered "normal® in the context of the product life cycle, or if it is

worse than would be expected at the current stage of that cycle.

61/ Report at Table 16.

62/ Based on their analysis of the information in the record, Chairman

Newquist and Commissioner Rohr conclude that there is a reasonable indication

of material injury to the domestic industry.

63/ 19 U.s.C. § 1677(7)(B)(i).

64/ 19 U.s.C. § 1677(7)(B)(ii).

65/ Chairman Newquist, Commissioner Rohr, and Commissioner Nuzum further

note that the Commission need not determine that imports are "the principal, a

substantial or a significant cause of material injury.® §S. Rep. No. 249, 96th

Cong., lst Sess. 57 and 74 (1979). Rather, a finding that imports are a cause

of material injury is sufficient. See, e.g., Metallverken Nederland, B.V. v.
(continued...)
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The subject imports, measured in units and bits, increased significantly
during the period of investigation. 66/ The value of those imports also
increased from 1989 to 1991, despite a decline between 1989 and 1550, and
increased significantly when interim 1991 is compared with interim 1992. 67/
Whether measured in units, bits, or value, subject imports’ share of apparent
U.S. consumption increased in every period for which data were requested. In
units, subject imports’ share of apparent U.S. consumption increased from 5.9
percent in 1989 to 10.6 percent in 1990, and again te 21.1 percent in 1991,
while data for the interim periods show an increase from 15.1 percent in
interim 1991 to 21.3 percent in interim 1992. 68/ Measured in bits, subject
imports’ market penetration increased from 12.5 percent in 1§89 to 24.1
percent in 1991, apd increased again to 27.7 percent in interim 1992 as
compared with 17.3 percent in interim 1991. By value, subject imports’ share
of apparent U.S. consumption increased from 9.9 percent in 1989 to 20.4
percent in 1991, and jumped from 14.3 percent in interim 1991 to 29.4 percent
in interim 1992. 1In considering the impact of this level of imports, we
recognize that apparent consumption is understated, due to the lack of
information on substantial volumes of imports from sources other than

Korea. 6§39/ On the whole, we find that the increasing share of consumptiocn

65/(...continued)

United States, 728 F. Supp. 730, 741 (Ct. Int’l Trade 1989); Citrosuco
Paulista S§.A. v. United States, 704 F. Supp. 1075, 1101 (Ct. Int’l Trade
1988).

66/ Report at A-35, A-38 and Table 25. Ve note that currently, there are
imports of 1 Meg, 4 Meg, and 16 Meg DRAMs. Thus, our analysis of the effects
of subject imports on the domestic industry necessarily focusses on those
products.

67/ Id. at A-38 and Table 25.

68/ Id. at A-40 and Table 28.

69/ On the other hand, the market penetration figures do not include all
subject imports. See id. at A-36 - A-38.
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accounted for by subject imports is an important factor in our preliminary
affirmative determination.

Respondents argue that the declining price trends for 1 Meg and 4 Meg
DRAMs are consistent with priée trends for previous-generation DRAMs, and are
dué sclely to the product life cycle. Petitioner, while agreeing that price
declines are to be expected, argues that the subject imports undersell the
domestic product, resulting in price declines in excess of what would be
expected in the absence of dumped imports. The evaluation of pricing
information in the context of this industry is difficult, because price
declines are a normal part of the product life cycle.

The Commission requested price informétion from U.S. produéérs and
importers for their monthly spot and quarterly contract sales of DRAMs during
the pericd of inmvestigation. 70/ Info:mation was requested for six
specifications of 1 and 4 Meg DRAMs, and for sales to original equipment
manufacturers, franchise distributers, value-added resellers/aftermarket
resellers, and brokeré/independent distributors. As would be expected, prices
for all products sold to all types of purchasers declined overall during the
periocd of investigation. 71/ However, the percentage declines varied, and
import prices declined by a greater percentage in 9 of the 11 instances where
both producer and importer price trend series were developed. Some of the
differences may be attributable to the differemnt initial price levels and

starting dates of the price series for domestic producer and import prices.

70/ All importers reporting prices indicated that all their sales are made
on a spot basis, consequently there are no pricing data for import contract
sales. Id. =2t A-45 & n.50, A-46 n.53.

71/ U.S. producers’ contract sales to OEMs followed trends similar to those
for spot sales to OEMs, 1d. at Appendix F.
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Respondents argue that Micron entered the 1 Meg and 4 Meg markets late,
and at prices below the market, leading prices downward. Thus, respondents
argue, any injury due to price declines beyond what would be expected was
self-inflicted by Micron, and is not due to allegedly dumped imports. We note
that Micron is only one of several significant producers in the domestic
industry. VWhether Micron’s own pricing practices adversely affected its
operations may not be a significant factor in determining whether there is a
reasonable indication that allegedly dumped impofts are materially injuring
the domestic industry. 72/ Moreover, the pricing data on the record account
for only approximately 31 and 22 percent of domestic production and subject
imports, respectively. 73/ In the event of any final investigation, we
anticipate that additional pricing information will better enable us to
evaluate the question of late entry into specific density markets, and the
effects of any such late entry on prices.

Price comparisons were mixed, with both under- and over-selling by
imports reported. Due in part to differing qualification requirements,
imported and domestic DRAMs may be perceived as more substitutable for one
another by some categories of purchasers than others. Overall, however,

imported and domestic DRAMs are quite substitutable for one another. 74/ The

72/ The statute requires us to determine whether there is a reasonable
indication of material injury to the domestic industry "as a whole® by reason

of imports. 19 U.S.C. § 1677(4)(A); Copperweld Corp. v. United States, 682 F.
Supp. 552, 569 (Ct. Int’l Trade 1988); Calasbrian Corp. v. United States, Slip
Op. 92-69 at 18-19 (Ct. Int'l Trade, May 13, 1992).
73/ Report at A-47.
74/ UWe note that there is some evidence of differing quality, as evidenced
by reported failure rates, and differences in service and supply factors,
between domestic and imported DRAMs, which may limit substitutability. They
note, however, that these allegations have been directed solely at Micron, and
may not apply to the domestic industry as a whole.

Commissioner Rohr does not join in this footnote.
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market for DRAMs appears to be relatively price sensitive. Thus, evidence of
underselling, particularly in the context of more rapid import price declines,
suggests price depression.

Overall, the limited information in this preliminary investigation
suggests that allegedly dumped imports from Korea, sold at declining prices
and accounting for an increasing share of apparent U.S. consumption, have had
an adverse effect on domestic prices and on the sales and revenues of the
domestic industry. 75/ The effects of the generational shift on the domestic
industry's sales and revenues complicate consideration of the effects of
allegédly dumped imports on the industry’s financial information. Because the
DRAM in&ustry is one in which producers must be able continuaily to invest
large sums in order to bring new generation DRAMs to mafket, profitability is
extremely important to the continued ability of producers to remain viable
competitors in the industry.

For all the reasons set forth above, we determine that there is a
reasonable indication that the domestic industry producing DRAMs is materially

injured by reason of the subjéct imports from Korea.

75/ Another factor considered by Vice Chairman Brunsdale is the magnitude of
the dumping margin, which provides information on how much below a fair level
the import price is. The greater the difference between the actual price of
the imports and the fair price level, the more likely it is that the domestic
industry is being materially injured by unfair imports. In these preliminary
investigations, alleged margins for Korean DRAMs range up to 282.51 percent.
Report at A-11. While the alleged margins are little more than petitiomer’s
claims, they are the best information currently available concerning the level
of the dumping and suggest that the price of imported DRAMs may be
significantly below "fair" levels.
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INTRODUCTION - ,

On April 22, 1992, a petition was filed with the U.S. International
Trade Commission (Commission) and the U.S. Department of Commerce (Commerce)
by counsel on behalf of Micron Technology, Inc. (Micron), Boise, ID, alleging
that an industry in the United States is being materially injured and is
threatened with further material injury by reason of imports from the Republic
of Korea (Korea) of dynamic random access memories (DRAMs) of 1 megabit (Meg)?
and above? that are allegedly sold in the United States at less than fair
value (LTFV). Accordingly, effective April 22, 1992, the Commission
instituted antidumping investigation No. 731-TA-556 (Preliminary) under
section 733(a) of the Tariff Act of 1930 to determine whether there is a
reasonable indication that an industry in the United States is materially
injured or threatened with material injury, or the establishment of an
industry in the United States is materially retarded, by reason of imports of
such merchandise into the United States.

Notice of the institution of this investigation was posted in the Office
of the Secretary, U.S. Internaticnal Trade Commission, Washington, DC, and
published in the Federal Register of April 29, 1992 (57 F.R. 18163). Commerce
published its notice of initiation in the Federal Register of May 19, 1992

, (57 F.R. 21231). Copies of the Commission’s and Commerce’s Federal Register
notices are presented in appendix A.

The Commission held a public conference in Washington, DC, on
May 13, 1992, at which time all interested parties were allowed to present
information and data for consideration by the Commission. A list of the
participants in the conference is presented in appendix B. The Commission
voted on this investigation on June 3, 1992. The statute directs the

! 1 Meg equals 1,048,576 bits.

2 For purposes of Commerce’s investigation, DRAMs include all 1 Meg and
above dynamic random access memory semiconductors, whether assembled or
unassembled. Assembled DRAMs include all package types. Unassembled DRAMs
include processed wafers, uncut dice, and cut dice. Processed wafers produced
in Korea but packaged in a third country are included in the scope; however,
wafers produced in a third country and assembled or packaged in Korea are not
included in the scope. The scope also includes memory modules, such as single
in-line processing modules (SIPs) and single in-line memory modules (SIMMs),
that contain 1 Meg or above dynamic random access memory semiconductors that
are assembled together and function as memory. Modules that contain other
parts that are needed to support the function of memory are considered to be
covered memory modules. Only those modules containing additional items that
alter the function of the module to something other than memory are not-
covered modules. The scope also includes video random access memories
(VRAMs), as well as any future packaging and assembling of DRAMs.

The subject product is currently covered by statistical reporting
numbers 8473.30.4000, 8542.11.0001, 8542.11.0024, 8542.11.0026, and
8542 .11.0034 of the Harmonized Tariff Schedule of the United States (HTS)
Annotated for statistical reporting purposes. Prior to 1991, the subject
product was covered by statistical reporting numbers 8473.30.4000,
8542.11.0035, and 8542.11.0002 of the HTS Annotated.
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Commission to make its preliminary determination within 45 days after receipt
of the petition, or in this investigation by June 8, 1992.

PREVIOUS AND RELATED COMMISSION INVESTIGATIONS

The Commission has conducted two previous antidumping investigations
concerning DRAMs. The first investigation,® filed by Micron on June 24, 1985,
covered imports from Japan of assembled 64 kilobit (K)* DRAMs of the
N-channel metal oxide semiconductor (NMOS) type and resulted in an affirmative
final determination by the Commission. The second investigation,® self-
initiated by Commerce on December 11, 1985, covered imports from Japan of 256K
and above DRAMs of both the NMOS and the complementary metal oxide
semiconductor (CMOS) type, whether in the form of processed wafers, unmounted
dice, mounted dice, or assembled devices. The investigation was suspended
following an agreement entered into by Commerce with the respondents on August
1, 1986. The agreement called for Japanese producers/exporters to revise
their U.S. prices to eliminate sales of DRAMs of 256K and above at LTFV.®

On March 10, 1986, the Commission instituted an investigation of unfair
trade practices’ concerning the importation into the United States of certain
DRAMs, components thereof, and products containing the same, or in their sale,
by reason of alleged direct, contributory, and induced infringement of certain
claims of 10 U.S. patents, the effect or tendency of which is to destroy or
substantially injure an industry that is efficiently and economically operated
in the United States. The complaint, filed by Texas Instruments, Inc. (TI),
named as respondents Japanese and Korean manufacturers and Japanese, Korean,
and U.S. importers of DRAMs. The Commission found a violation of section 337,
and a limited exclusion order was issued in September 1987. Following the
President’s disapproval of the limited exclusion order, the Commission issued
a modified limited exclusion order in December 1987, which remains in effect.
Complainant TI appealed from the portion of the Commission’s determination
finding no violation of section 337 with respect to one patent. On appeal,
the Court of Appeals for the Federal Circuit reversed and remanded. Following
remand proceedings, the Commission found a viclation of section 337, and
issued a second limited exclusion order in February 1990.

On May 3, 1990, the Commission instituted an investigation of unfair
trade practices® concerning the importation into the United States of certain
DRAMs, static random access memories (SRAMs), components thereocf, and products
containing the same, or in their sale, by reason of alleged infringement of
certain claims of eight U.S. patents. The complaint, filed by SGS-Thompson

* U.S. International Trade Commission, 64K Dynamic Random Access Memory
Components From Japan (inv. No. 731-TA-270), USITC Pub. 1862, June 1986,

% One K equals 1,024 bits.

5 USITC, Dynamic Random Access Memory Semiconductors of 256 Kilobits and
Above From Japan (inv. No. 731-TA-300).

¢ The agreement also addressed pricing of EPROMs, which were also the
subject of an ongeing antidumping investigation, and various other issues,
including market access in Japan.

7 Inv. No. 337-TA-242.

® Inv. No. 337-TA-312.
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Microelectronics, Inc., named a Korean manufacturer and its U.S. subsidiary as
respondents. On August 29, 1990, the Commission terminated the investigation
on the basis of a settlement agreement. :

THE PRODUCT
Description and Uses

A 1 Meg DRAM is a monolithic integrated circuit with 1,048,576 storage
cells (bits), each of which contains a miniature tramsistor and capacitor.
The 1 Meg DRAM is one of a series of DRAMs produced with increasing densities
since the 1K DRAM was first introduced in 1970. Following the introduction of
4K and 16K DRAMs during the 1970s and 64K and 256K DRAMs during the early
1980s, the 1 Meg DRAM was first offered for sale in limited quantities in
1985. In 1989, DRAMs with a density of 4 Megs (4,194,304 bits) began to be
commercialized, and the development of a 16 Meg (16,777,216 bits) device has
reportedly reached prototype sampling. In addition, the petitioner indicates
that it "is actively developing the 64 Meg DRAM generation.™

Information is stored in each DRAM cell as an electrical charge
(voltage) impressed on the capacitor, which is connected to one of the
transistor elements. Storage requires two different levels of energy--one to
represent the binary digit "0" and another to represent the binary digit "1.*"
The storage cells in the DRAMs are arranged in a rectangular matrix of columns
and rows, thus allowing each cell to be accessed independently (random
access). When a column or row is selected and activated, the cell transistor
acts as a solid-state switch that connects the capacitor to the column or data
line. The simultaneous selection of a row and column determines the specific
cell address. The speed at which the cell can be addressed is called access
time and is expressed in nanoseconds (ns), or one-billionths of a second.
DRAMs sold in the U.S. market are largely designed with access times ranging
from 50ns to 100ns.

The information stored on cell capacitors must be regenerated after each
address (read sequence), since the charge is attenuated by the sharing of the
cell capacitance with the capacitance of the data line. The charge is also
attenuated by leakage across the cell capacitor plates. Because of the
leakage, the energy on the cell capacitors is constantly sampled and
maintained at a predetermined charge level by "threshold"” amplifiers. A
threshold amplifier is required to maintain the charge level on the cell
capacitors connected to each data line. The required regeneration of the
charge on cell capacitors makes the device "dynamic."®

® SRAMs, other random access memory devices not included in Commerce’s
scope of the investigation, do not require sampling and refresh charges, but
are more costly to produce because tight cell densities are more difficult to
achieve.
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Other items included in the scope of Commerce’s investigation are memory
modules containing DRAMs of 1 Meg and above and VRAMs.!® A memory module is a
packaging arrangement consisting of a printed circuit board containing two or
more DRAMs.!! The most common types of memory modules are SIPs, SIMMs, and
memory cards. VRAMs, i.e., dualport®® DRAMs, are used in video graphics
display applications.

Hanufacturing Process

DRAMs are produced in large numbers on a single silicon wafer; each of
the uncased DRAMs is called a chip or a die. The process needed to produce
the chips includes repeated photolithographic steps and the controcllied
introduction of impurity atoms (dopants) into the silicon crystal. After
production and separation (including testing of the dice), the good chips are
usually wire bonded or otherwise connected to lead frames and encapsulated for
installation into memory modules or other circuits.

The production of DRAMs can be divided into four separate operationms.
The production of the chips on the wafer, called wafer fabrication, is one of
the most difficult and costly operations. Following fabrication, each die on
the wafer is electrically tested and defective dice are marked. This stage,
known as wafer sorting, is generally conducted where wafer fabrication is
performed. The process of wire bonding and encapsulation/final sealing (or
installatio