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UNITED STATES INTERNATIONAL TRADE COMMISSION 

Investigation No. 731-TA-556 (Final) 

DYNAMIC RANDOM ACCESS MEMORIES OF ONE MEGABIT AND ABOVE 
FROM THE REPUBLIC OF KOREA 

Determination 

On the basis of the record1 developed in the subject investigation, the 

Commission determines, 2 pursuant to section 735(b) of the Tariff Act of 1930 

(19 U.S.C. § 1673d(b)) (the Act), 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, 3 

1 The record is defined in sec. 207.2(f) of the Commission's Rules of 
·Practice and Procedure (19 CFR § 207.2(f)). 

2 Vice Chairman Watson and Commissioners Brunsdale and Crawford dissenting. 
3 The scope of Commerce's investigation is as follows: 

The products covered by this investigation are dynamic random access 
memory semiconductors (DRAMs) of one megabit and above from the Republic 
of Korea. For purposes of this investigation, DRAMs are all 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 die, and cut die. Processed 
wafers produced in Korea but packaged, or assembled into memory modules, 
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 of this investigation includes memory modules. A memory 
module is a collection of DRAMs the sole function of which is memory. 
Modules include single in-line processing modules (SIPs), single in­
line memory modules (SIMMs), or other collections of DRAMs whether 
unmounted or mounted on a circuit board. Modules that contain other 
parts that are needed to support the function of memory are covered. 
Only those modules which contain additional items which alter the 
function of the module to something other than memory, such as video 
graphics adapter (VGA) boards and cards, are not included in the scope. 

The scope of this investigation also includes video random access memory 
(VRAMs), as well as any future packaging and assembling of DRAMs. 

The scope of this investigation also includes removable memory modules 
placed on motherboards, with or without a CPU, unless the importer of 
motherboards certifies with the Customs Service that neither it, nor a 
party related to it or under contract to it, will remove the modules 
from the motherboards after importation. 

The scope of this investigation does not include DRAMs or memory modules 
that are reimported for repair or replacement. 
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provided for in subheadings 8473.30.40 and 8542.11.00 of the Harmonized Tariff 

Schedule of the United States, that have been found by the Department of 

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

Background 

The Commission instituted this investigation effective October 29, 1992, 

following a preliminary determination by the Department of Commerce that 

imports of DRAMs of one Meg and above from Korea were being sold at LTFV 

within the meaning of section 733(b) of the Act (19 U.S.C. § 1673b(b)). 

Notice of the institution of the Commission's investigation and of a public 

hearing 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 

November 12, 1992 (57 F.R. 53777). The hearing was held in Washington, DC, on 

March 18, 1993, and all persons who requested the opportunity were permitted 

to appear in person or by counsel. 
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VIEWS OF CHAIRMAN NEWQUIST, COMMISSIONER ROHR, 
AND COMMISSIONER NUZUM 

Based on the record in this final investigation, we determine that the 

industry in the United States producing dynamic random access memories 

(DRAMs), as defined below, is materially injured by reason of imports of DRAMs 

of one Megabit and above from the Republic of Korea (Korea) that the 

Department of Commerce has determined are sold at less than fair value (LTFV). 

In addition, we conclude that even had we not found LTFV imports from Korea to 

be a cause of the material injury experienced by the domestic industry, we 

would determine that those imports threaten material injury to the industry. 

I. LIKE PRODUCT AND THE DOMESTIC INDUSTRY 

A. Statutory Definition 

As a threshold matter in an investigation under title VII of the Tariff 

Act of 1930, as amended, ("the Act") the Commission must define the domestic 

industry. Section 771(4)(A) of the Act defines the relevant domestic 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 nl Like product, in 

turn, is defined as "a product which is like, or in the absence of like, most 

similar in characteristics and uses with, the article subject to investigation 

112 

1 19 U.S.C. § 1677(4)(A). 
2 19 U.S.C. § 1677(10). The Commission's decision regarding the appropriate 
domestic product or products like the imported articles subject to 
investigation is essentially a factual determination, and the Commission has 
applied the statutory standard of "like" or "most similar in characteristics 
and uses" on a case-by-case basis. The like product factors considered by the 
Commission have included: (1) physical characteristics and end uses; (2) 
interchangeability of the products; (3) channels of distribution; (4) producer 
and customer perceptions; (5) common manufacturing facilities, production 

(continued ... ) 
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B. Background and Product Description 

The Department of Commerce (Commerce) has defined the class or kind of 

merchandise subject to this investigation as: 

dynamic random access memory semiconductors (DRAMs) of one megabit 
and above from the Republic of Korea. . DRAMS are all one 
megabit and above dynamic random access memory semiconductors, 
whether assembled or unassembled. . . . The scope of this 
investigation includes memory modules .... The scope of this 
investigation also includes video random access memory (VRAMs), as 
well as any future packaging and assembling of DRAMs .... 3 

A DRAM is a monolithic integrated memory circuit containing thousands of 

memory storage cells, each of which contains a transistor and capacitor. 4 

Information is stored on the DRAM by electrically charging selected 

capacitors. The electrical charge stored on the cells must be sampled and 

regenerated periodically because of leakage, and regenerated after being 

2( ..• continued) 
processes and production employees and; (6) where appropriate, price. 
Calabrian Corp. v. United States, 794 F. Supp 377(Ct. Int'l Trade 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 
v. United States, 693 F. Supp. 1165, 1168 n.4, 1180 n.7 (Ct. Int'l Trade 1988) 
(hereinafter Asocoflores). No single factor is dispositive, and the 
Commission may consider other factors it deems relevant based upon the facts 
of a particular investigation. Gray Portland Cement and Cement Clinker from 
Venezuela, Inv. No. 303-TA-21 and 731-TA-519 (Preliminary), USITC Pub. 2400 
(July 1991) at 12. Generally, the Commission disregards minor variations 
between the articles subject to an investigation and looks for clear dividing 
lines between possible like products. S. Rep. No. 249, 96th Cong., 1st Sess. 
90-91 (1979). "It is up to [the Commission] to determine objectively what is 
a minor difference." Asocoflores, 693 F. Supp. at 1169. 
3 Final Determination of Sales at Less than Fair Value; Dynamic Random Access 
Memory Semiconductors of One Megabit and Above from the Republic of Korea, 58 
Fed. Reg. 15467, 15467-68 (hereinafter Commerce Final Notice), reproduced at 
Report, Appendix A, A-13. In reaching this final determination., Commerce 
considered a number of scope exclusion requests filed by parties to the 
investigation. Commerce specifically considered whether future generation 
DRAMs should be excluded from the scope of the investigatiop. Commerce 
concluded that future generations should be included in the scope of the 
investigation. While the Commission is not bound by Commerce's determination, 
we found Commerce's analysis of this issue informative, and considered it in 
making our own determination. 
4 Report at I-6. 
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accessed. 5 DRAMs vary in the speed at which the storage cells .can be 

addressed (access time), and in density (the number of capacitors or "bits"). 

The production of DRAMs can be divided into several basic manufacturing 

operations. 6 The production of the dice on the silicon wafer, called wafer 

fabrication, is one of the most difficult and costly of these operations .. 

Wafer fabrication generally involves repeated photolithographic steps using 

"masks" to form the circuitry design, and the controlled introduction of 

impurities (dopants) into the silicon crystal wafer to form conductive regions 

enabling the circuitry to operate~ 

Wafer fabrication involves significant investment of capital, both ~n 

research and development of the DRAM itself, and in developing and bringing 

on-line the highly sophisticated manufacturing technology. 7 Following 

fabrication, each die on the wafer is electrically tested, and defective dice 

are marked for discard. This stage, also known as wafer sorting, is generally 

performed at the same manufacturing establishment where wafer fabrication 

takes place. The process of wire bonding the dice to lead frames (which 

provide connection between the circuitry of the die and the outside) and final 

sealing of the individual die in a case is called assembly, and may take place 

5 The required regeneration of the charge on the capacitors makes the device 
"dynamic." The need to regenerate the stored charges distinguishes DRAMs from 
other random access memory semiconductors, called static RAMs (SRAMs), which 
do not require refresh charges, but are more costly to produce. Id. at I-7 
n.26. In addition, information can both be written to, and read from, DRAMs, 
which distinguishes them from, for instance, erasable programmable read only 
memories (EPROMs), which are "read only" memories, and cannot have information 
routinely written to them. Thus, with certain limited exceptions, these 
semiconductor chips are not interchangeable in use. Id. See id. at Glossary, 
A-30,32; Micron Technology Inc. (hereinafter "Micron") Post-hearing Brief at 
Appendix A, A.7-A.8. 
'6 Report at I-8 - I-9. 
7 See id. at I-8, I-59, Table 37, Transcript of the Hearing at 21-22 (Mr. 
Kaplan), 38 (Mr. Langrill). 
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in the same manufacturing establishment as wafer fabrication, or elsewhere. 

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

shipment. 

C. Like Product Issues 

In its preliminary determination, the Commission considered several 

issues concerning the definition of the like product: (a) whether assembled 

and unassembled DRAMs are separate like products; (b) whether DRAMs of 

different densities are separate like products; (c) whether video dynamic 

random access memory (VRAMs) are a separate like product; (d) whether Single 

in-Line Processing Modules (SIPs) and Single In-Line Memory Modules (SIMMs) 

(two types of memory modules) are separate like products; ahd (e) whether 

future generation DRAMs should be specifically included or excluded from the 

like product. 8 Only the last of these issues is contested by the parties in 

this final investigation. 9 Each of these issues is addressed below. 

The Commission addressed the issue of whether assembled and unassembled 

DRAMs are separate like products in its preliminary determination by using a 

8 DRAMs of One Megabit and Above from the Republic of Korea, Inv. No. 731-
TA-556 (Preliminary), USITC Pub. 2519 (June 1992) at 5-6 (hereinafter DRAMs 
Preliminary). As the Commission noted, id. at 6, some of th~se issues were 
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 (Preliminary) 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 
b'ased on the particular record at issue including the arguments raised by the 
parties." Asocoflores, 693 F. Supp. at 1169 ~.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.2d 168 (CCPA 1980). 
9 See Transcript of Hearing at 103 (Mr. Kaplan), 201-202 (Messrs. Griffith 
and House). 
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semi-finished product analysis, 10 and concluded that assembled and unassembled 

DRAMs are a single like product. 11 No material new facts have been adduced in 

the final investigation on these matters, and no party has argued that the 

Commission should reach a different conclusion. We adopt the analysis set 

forth in the preliminary determination12 and make the same determination in 

this final investigation. 

Similarly, the Commission concluded in its preliminary determination 

that DRAMs of different densities are a single like product. 13 Again, no 

material new facts have been adduced in the final investigation on these 

10 When 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). 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. 
11 DRAMs Preliminary at 6-7. In reaching this conclusion, the Commission 
found that DRAM wafers and dice are dedicated to use in assembled DRAMs, have 
no independent use other than assembly into finished DRAMs, embody and impart 
to finished DRAMs the essential memory characteristics for which DRAMs are 
used, and that there is no independent commercial market for unassembled 
DRAMs. 
12 Id. 
13 DRAMs Preliminary at 7. In reaching its conclusion, the Commission found 
that DRAMs, regardless of density, share the same general physical appearance, 
that there is some degree of substitutability among different generations of 
DRAMs, that channels of distribution for DRAMs of all densities are the same, 
and that while some manufacturers have dedicated wafer fabrication lines for 
different densities, the general manufacturing process and equipment used is 
the same for all densities of DRAMs. The Commission had 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 density. Erasable Programmable Read Only Memories from 
Japan, Inv. No. 731-TA-288 (Preliminary), USITC Pub. 1776 (November 1985). 
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questions, and no party has argued that the Commission should reach a 

different conclusion. We adopt the analysis set forth in the preliminary 

determination14 and make the same determination in this final investigation. 

For purposes of its preliminary determination, the Commission concluded 

that VRAMs are part of the like product. 15 The information on the record in 

this final investigation indicates that VRAMs share the same physical 

characteristics and operate on the same principles as DRAMs, are distributed 

through the same channels as DRAMs, and share common technology and 

manufacturing methods processes, with the exception of the use of different 

mask sets during the wafer fabrication stage. 16 No party has argued during 

this final investigation that the Commission should find VRAMs to constitute a 

14 

15 
DRAMs Preliminary at 7. 
Id. at 7-8. 

16 VRAMs are "dualport" DRAMs, used in video graphics display applications. 
The existence of two data ports allows VRAMs to simultaneously send and 
receive data from accessed information to a video graphics display. Report at 
I-8. 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 Post-Confeience Brief at 
10-11. While VRAMs are a special configuration of DRAM, they are based on the 
same essential technology and manufacturing methods, the only difference being 
the use of different mask sets during the photolithographic stage. Id. at I-
9. By contrast, even though production of other semiconductor chips such as 
SRAMs and EPROMs utilizes similar, and sometimes the same, production 
equipment and technologies, and may be undertaken by the same producers, the 
fabrication of chips other than DRAMs is based on separate res-earch and 
development, and requires different mask sets, different processing steps, and 
different numbers of processing steps, as well as modifications to equipment 
and consequent down-time, resulting in lost efficiencies. Thus, there is a 
significant cost differential between DRAMs and other chips, and switching 
from production of one to the other on a short term basis is not very 
feasible. See Micron Post-hearing Brief at Appendix A, A.8-A.9, Transcript of 
Hearing at 180-181 (Mr. McDonald). 
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separate like product. 17 We conclude that VRAMs are part of the like product 

in this final investigation. 

The Commission also included memory modules in the like product for 

purposes of its preliminary determination. 18 DRAM memory modules are a 

pi;tckaging arrangement consisting of a printed circuit board containing two or 

more DRAMs, providing a more convenient means of using DRAMs in various 

applications that require significant memory capacity and of upgrading memory 

capacity. 19 The essential characteristics of modules are thus defined by the 

DRAMs they contain. Construction of memory modules usually consists of 

soldering or otherwise attaching assembled DRAMs to a printed circuit board or 

other substrate. 20 Memory modules may be assembled either by the manufacturer 

of the DRAM, or by third party purchasers of DRAMs, and may be assembled from 

either domestic or imported DRAMs, or a combination of both. 21 The 

information on the record indicates that module assembly requires relatively 

small amounts of technological expertise and capital. 22 No party argued that 

17 In the preliminary investigation, respondents Goldstar Electron Co., Ltd., 
Goldstar Electron America, Inc., Hyundai Electronics Industries Co., Ltd., 
Hyundai Electronics America, Inc., Samsung Electronics Co., Ltd., and Samsung 
Semiconductor, Inc. (hereinafter collectively "respondents") indicated that 
there may be a basis for distinguishing VRAMs from DRAMs, Respondents' Post­
Conference Brief at 9 n.14., but did not elaborate on their position, either 
at that time, or during the final investigation. 
18 DRAMs Preliminary at 8-9. 
1·9 DRAM modules may also contain other parts. If those other parts change 
the function of the module to something other than memory, they are. excluded 
from the scope of Commerce's investigation. Commerce Final Notice at 15468. 
See Memorandum for Joseph Spetrini, Acting Assistant Secretary for Import 
Administration concerning the Scope of the Investigation (undated) at 8-10. 
20 Report at I-9; Transcript of Staff Conference at 164-65. 
21 Report at I-9. 
2~ Id. at I-9. At the hearing, representatives of both petitioner Micron and 
respondents testified that module assembly is relatively simple. Transcript 
of Hearing at 86-87 (Mr. Garrett); 179-180 (Mr. Portnoy). 
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modules should be considered a separate like product. 23 We conclude that 

memory modules are part of the like product in this final investigation. 

In its preliminary determination, the Commission noted that it was not 

necessary to determine whether all future generations of DRAMs are 

specifically included in or excluded from the like prodµct.2 4 In this final 

investigation, the parties argue that the Commission should make such a 

determination. 25 

The Commission has not, in the past, "limited" its like product 

determination to currently existing products, nor has it expressly included 

future products. In most cases, it is entirely possible that there will be 

further product developments. The fact that it is well known that DRAM 

development is a continual process, and that it is expected that new, higher 

density DRAMs will, in all likelihood, continue to be introduced every three 

to four years, 26 does not in our view warrant treating the like product issue 

differently in this investigation than in other cases. 

23 Transcript of Hearing at 86-87 (Mr. Garrett); 179-180 (Mr. Portnoy). 
24 DRAMs Preliminary at 9-10. 
25 Micron Pre-hearing Brief at 7-11, Post-hearing Brief at Appendix A, A.28-
A.32; Respondents' Pre-hearing Brief at 4-12, Post-hearing Brief at Responses 
to Commission and Staff Questions, 19-20. 

The issue of future generation DRAMs concerns DRAMs above 16 Meg. The 
16 Meg DRAM is now being sold in commercial quantities, and respondent Samsung 
has reported prototype development of the 64 Meg DRAM. Micron Pre-hearing 
Brief at 10. NEC, a Japanese producer with production facilities in the 
United States, has reported it would begin sample shipments of 64 Meg DRAMs in 
April 1993, with volume ~roduction in late 1994. It is also reported that 256 
Meg DRAM production, based on existing technology, can begin by 1996, and that 
development of the 1 Gigabit DRAM is in progress. Report at I-6 - I-7. 
26 Over the history of DRAM production, a new generation ,of DRAMs has been 
introduced within 3 1/2 to 4 years of the previous generation. Id. at I-6, I-
84 - I-85 and Figure 2. The anticipated commercial introduction of the 64 Meg 
generation in 1995, Respondents' Pre-hearing Brief at 7 n.9, suggests that 
this pattern is continuing, the 16 Meg generation having been introduced in 
1991-92. 
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Because future generation DRAMs do not yet exist, information concerning 

the characteristics and uses of future generation DRAMs is, at best, theory 

and speculation. The Commission does not have, and obviously could not at any 

given time obtain, information sufficient to determine whether non-existent 

future generation DRAMs are or are not like DRAMs currently being produced and 

imported. Thus, we do not have a sufficient basis in fact either to exclude 

or include future generation DRAMs from the like product. 27 It may be true 

that future generations of DRAMs will 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 

revolutionary developments of design and process technology. Such 

revolutionary change could result in a product' which might or might not be 

"like" the articles subject to the scope of this investigation. 28 We believe 

that a determination whether future developments in this technology will be 

evolutionary or revolutionary is inherently speculative if made at this time, 

and that it is neither necessary nor appropriate for us to make such a 

determination at this time. 29 

27 Contrary to respondents' argument, we do not believe that a lack of 
"substantial evidence" to support the conclusion that future generation DRAMs 
are like existing generations requires the Commission to determine that they 
are unlike. The conclusion that future generation DRAMs are not like existing 
generations must also be based on evidence on the record, and we believe there 
simply is not sufficient evidence to support a conclusion either way. 
28 We note that whether or not the Commission limits the like product in this 
investigation to currently existing DRAMs will not predetermine whether any 
order issued in this case will be applied to imports of future generation 
DRAMs. The characteristics and uses, including the technology, of such higher 
density DRAMs will be known if such DRAMs are, at some future time, included 
in the scope of any order issued as a result of this investigation, and the 
question may then be dealt with appropriately. See 19 U.S.C. § 1677j; 19 
u.s.c. § 1675(b). 
29 We note that in the 256K and Above DRAMs case, there was information of 
record concerning the technological problems to be faced in the development of 

(continued ... ) 
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We determine that the like product is "all DRAMs," irrespective of 

density or whether assembled or not. We further determine that the like 

product includes VRAMs and memory modules. Finally, we do not establish an 

"upper limit" on the like product based on the existing densities of DRAMs 

currently available. 30 

D. Domestic Ihdu.stry Issues 

In its preliminary determination, the Commission considered several 

issues concerning the definition of the domestic industry: (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 in the· domestic industry 

29 ( ••• continued) 
DRAMs of a capacity greater than 1 Meg which suggested that such a product 
faced significant difficulties bo·th in development of the design of such a 
chip and the development of manufacturing technologies for its production, 
suggesting that higher density volatile memory chips would not be "like" the 
then-existing generations of DRAMs. Indeed, parties in opposition to the 
imposition of antidumping duties in that case argued that the 1 Meg DRAM 
represented a change in technology sufficient to render it a different 
product, an argument rejected by the Commission in determini~ that the like 
product was "all DRAMs." 256K and Above DRAMs at 10, 13. Developments since 
the determination have not borne out the implications of that 'irif ormation and 
argument.. The.information on the record in this investigati-'Ot\.indicates that 
4 Meg and 16 Meg DRAMs share all the essential characteristics ·of lower 
density DRAMs, in design, operation, function, use, ·arid manu.fatturing 
technology. In addition, the information available on Samsu,n,g',s and NEC' s 64 
Meg DRAMs suggests that they too share those characteristics .• · as does the 
available information on NEC's 256 Meg DRAM. Report at I-6 .- I-7. 
30 We note that in its preliminary determination regarding imports of DRAMs 
from Korea,. the Commission of the European Communities also considered the 
question of whether future generation DRAMs are within the like product, and 
specifically determined that "all types, densities arid variations of DRAM 
products, .. , including future densities, future process techriologies and 
future packages, are to be viewed as one product[.]" Commission Regulation 
(EEC) No. 2686/92, 1992 O.J. (L 272) 13, 15. In its.final determination, the 
Council of the.European Communities confirmed this conclusion. Council 
Regulation (EEC) No. 611/93, 1993 O.J. (L 66) 1, 2. 
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companies that assemble DRAMs onto memory modules. 31 None of these issues is 

contested in this final investigation, and only petitioner Micron presented 

any argument on the domestic industry issues. 

In its preliminary determination, the Commission, noting that its 

consistent practice was to include all domestic production, whether toll-

produced, captively consumed, or sold in the open market, in the definition of 

the domestic industry, defined the domestic industry to include captive 

producers of the like product. 32 No party has argued that the Commission 

should reach a different conclusion in this final investigation, and no 

material new information has been adduced which would support a different 

conclusion. We adopt the analysis set forth. in the preliminary 

determination33 and reach the same conclusion in this final investigation. 

The Commission also concluded, for purposes of its preliminary 

determination, that companies which perform either wafer fabrication or 

assembly in the United States are included in the domestic industry. 34 No 

party has argued that the Commission should reach a different conclusion in 

31 As the Commission noted in its preliminary determination, some domestic 
producers have imported DRAMs and/or modules within the scope of the 
investigation from Korea during the period of investigation. Report at I-77 -
I-78. No U.S. producers reported imports of VRAMs within the scope of the 
investigation. Id. at B-3. We therefore considered whether appropriate 
circumstances exist to exclude such producers from the domestic industry under 
the related parties provision of the statute, 19 U.S.C. § 1677(4)(B). As in 
the preliminary investigation, no party argued that they should be excluded. 
Based on information in the confidential record, ~·id. at I-77 - I-78, we 
determine that appropriate circumstances do not exist to warrant the exclusion 
of these producers from the domestic industry. 
32 DRAMs Preliminary at 10-11. 
33 Id. 
34 Id. at 11-12. 
investigations. 

The Commission reached the same conclusion in prior 
64K DRAMs Final at 12; 256K and Above DRAMs at 15-16. 
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this final investigation, 35 and the information of recor9 has not changed 

materially with respect to these factors. We adopt the analysis set forth in 

the preliminary determination36 and reach the same conclusion in this final 

investigation. 

In the preliminary determination, we concluded that module manufacturers 

who purchase DRAMs from either domestic producers or importers are not part of 

the domestic industry. 37 Micron argues that the Commission should determine 

that the domestic industry does not include companies that iperely "stuff" 

modules with DRAMs purchased from foreign or domestic soutces. 38 Micron 

asserts that there is very little value added in module assembly alone, and 

that a company that purchases DRAMs and assembles them into modules should not 

be considered a U.S. producer of the like product. Respondents made no 

arguments concerning this question. 

The Commission's analysis of domestic industry is a factual 

determination and is made on a case-by-case basis. 39 As a general proposition 

in title VII investigations, "the like product determination is the industry 

determination, 1140 that is, companies which produce the like product constitute 

the domestic industry. However, questions arise where not all aspects of the 

production of the like product occur in the United States, er where the nature 

of the production activities related to the like product differs from company 

35 Micron argues that the Commission should reach the same conclusion in this 
final investigation. Micron Pre-hearing Brief at 13-15. Respondents 
presented no arguments concerning this question. 
36 DRAMs Preliminary at 11-12. 
37 Id. at 12-13 (Views of Chairman Newquist, Commissioner Rohr, and 
Commissioner Nuzum). 
38 Micron Pre-hearing Brief at 15-17. 
39 See Cellular Mobile Telephones and Subassemblies Thereof from Japan, Inv. 
No. 731-TA-207 (Final), USITC Pub. 1786 (1985); EPROMs, l!lupra; 64K DRAMs, 
supra. 
40 Asocoflores, 693 F. Supp. at 1169. 
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to company. In such cases, the Commission has examined the overall nature of 

production-related activities in the United States, including the extent and 

source of a firm's capital investment, the technical expertise involved in 

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 

directly leading to production of the like product. 41 

We determine that companies which purchase DRAMs (either foreign or 

domestic) on the open market for assembly and sale in memory module form are 

not domestic producers of the like product, and thus are not part of the 

domestic industry. The information of record indicates that memory module 

assembly does not require significant production activities, significant 

capital, or significant technical expertise. In addition, the value added in 

assembly into memory modules is relatively low in comparison to the cost of 

the DRAMs. 42 

41 64K Final at 12 n.19. The Commission noted in High Information Content 
Flat Panel Displavs that the value added in the United States is not 
determinative. USITC Pub. 2413 at 15-16. See also Certain Personal Work· 
Processors from Japan, Inv.No. 731-TA-483 (Final), USITC Pub. 2411 (August 
1991) at 49-57 (Additional Views of Commissioner Newquist). 
42 Two domestic memory module manufacturers appeared at the staff conference 
in the preliminary investigation, and testified in opposition to the 
imposition of antidumping duties. Both purchase most, if not all, of their 
DRAMs from foreign, and primarily Korean, sources. They testified that their 
cost of DRAMs ranged between 75.0 and 82.5 percent of their cost of sales. 
One manufacturer testified that "the DRAM price is very significant, and [he 
does] a very small value added in resell." Transcript of Staff Conference at 
146 (Mr. Freie). Confidential information on the record regarding the ratio 
of the cost of DRAMs to the total cost of goods sold for companies that 
assemble modules supports the same conclusion. Report at C-6. While this 
ratio does not include selling, general, and administrative expenses, it 
represents a reasonable approximation of the value added to the purchased 
DRAMs in the assembly of modules. 
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In summary, we determine that all companies which perform some aspect of 

DRAM production in the United States are part of the domestic industry. We 

further determine that companies which only assemble memory modules from 

purchased DRAMs, whether domestic or foreign, and do not themselves 

manufacture DRAMs, are not part of the domestic industry. 43 Finally, we do 

not exclude any domestic producer under the related parties provision. 

II. CONDITION OF THE INDUSTRY 

In assessing whether there is material injury to a domestic industry by 

reason of LTFV imports, the Commission is instructed to consider "all relevant 

economic factors which have a bearing on the state of the industry in the 

United States . . . . "44 In undertaking that a.ssessment, we consider, among 

other relevant factors, U.S. consumption, production, shipments, capacity 

utilization, employment, wages, financial performance, capital investment, and 

research and development expenses. 45 No single factor is dispositive in our 

evaluation of these indicators. 46 In each investigation, the Commission 

considers the particular nature of the industry under investigation in the 

"context of the business cycle and conditions of competition that are 

distinctive to the affected industry. 1147 

The DRAM industry is characterized by a fairly predictable product life 

cycle. Since the introduction c;>f the 1 kilobit DRAM in 1970, each succeeding 

generation has represented a quadrupling of memory capacity. The increased 

43 We would also incl~de companies that assemble modules under tolling 
arrangements for domestic DRAM producers in the domestic industry as producers 
of the like product. However, the Commission did not receive questionnaire 
information from any such toll producers. 
44 19 U.S.C. § 1677(7)(C)(iii). 
45 See id. 
46 19 U.S.C. § 1677(7)(E)(ii). 
47 19 U.S.C. § 1677(7)(C)(iii). 
Sess. 36; S. Rep. No. 249, 96th 

See also H.R. Rep. No. 317, 96th Cong., 1st 
Cong., 1st Sess. 88. 
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memory capacity of the newer·generation DRAM results in fewer units being 

necessary to satisfy the same demand for memory. As each new generation of 

DRAM i's 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 to fall. 

Historically, each new generation has been introduced within three to four 

years after commercial introduction of the previous generation, during the 

latter's growth or maturity phase. The competition between succeeding 

generations also contributes to price declines for the mature DRAM. 

This pattern of generational shifts and declining costs and prices 

complicates consideration of the information concerning the condition of the 

DRAM industry. There are variations among producers with respect to their 

progress along the learning curve for each generation, as well as significant 

difficulty in assessing whether the industry is operating "normally" -- that 

is, as would be expected in light of the product life cycle. We have 

considered these factors in weighing the evidence and arguments on the record. 

Apparent U.S. consumption of DRAMs, measured in bits, 48 increased 

dramatically throughout the period of investigation. In the three-year period 

1989 through 1991, consumption almost tripled, from 266 trillion bits to 705 

48 Demand for DRAMs is often measured by the amount of memory contained, that 
is, bits. Moreover, since we have determined that the like product includes 
all DRAMs, VRAMs, and modules, consideration of production, consumption, and 
import data in terms of units is not always meaningful because of variations 
in density. Thus, we have focussed on quantities measured in bits in 
considering these factors, and looked to quantities measured in units where 
meaningful. 
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trillion bits. 49 Between interim 1991and1992, consumption of DRAMs (in 

bits) almost doubled, from 500 trillion bits ~o 885 .triliion bits, a level 

above consumption for the entire year 1991. 5° 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 contit1ue to do so. 51 This 

conclusion is supported by the substantial increases (measured in bits) in 

domestic production and U.S. shipments (as well as imports) during the period 

of investigation. 

U.S. producers' capacity to fabricate wafers, measured in terms of 

thousands of wafer s-tarts, increased from 1. 3 mill.ion wafers in 1989 to 1. 6 

million wafers in 1991, as well as l;>etween the interim periods., from 1.1 

million wafers in January-September 1.991 to 1. 2 million wafers in January-

September 1992. 52 Capacity to assemble DRAMs, .measured in terms of units, 

increased as well from 1989 to 1990, but then.declined in 1991, and showed a 

continued decline between the interim periods. 53 Domestic producers reported 

49 Report at I-26, Table 6. We note that it is estimated that "other 
imports" included in total apparent U.S. consumption account for approximately 
60 percent of imports from countries other than Korea,. based on Commerce '.s 
official import statistics. However, official import statistics are 
overstated, as they include products outside the scope of this investigation. 
Id. at I-18, n.55. Imports from countries other than Korea reported to the 
Commission are believed to account for a much higher share of imports thanthe 
60 percent indicated. Id. Thus, apparent consumption is only somewhat 
understated as a result of imports not counted, and we believe that the data 
concerning market penetration of LTFV imports discussed below are reliably 
accurate. 
50 Id. at I-26, Table 6. 
51 Micron Post-conference Brief at 14; Respondents' Post-conference Brief at 
12. 
52 Report at I-28, Table 7. Capacity to .fabricate wafei::s and assemble DRAMs 
cannot meaningfully be measured in bits. 
53 Id. at I-31, Table 9. Reported estimates of module capacity were not 
meaningful. Id. at C-4. 
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closing DRAM wafer fabrication and assembly facilities, delays in bringing 

production facilities on-line, and converting production capacity from 

production of DRAMs to other products, due to, inter alia, market conditions, 

including DRAM price declines. 54 

Domestic producers' capacity utilization for uncased DRAMs declined from 

1989 to 1991, and showed a further decline between the interim periods. 55 

Capacity utilization for DRAM assembly increased from 1989 to 1991, but 

declined between the interim periods. 56 While capacity utilization was 

relatively high overall during the period of investigation, we note that other 

products are produced on the same equipment and machinery, by the same 

employees, as DRAMs. 57 Thus, capacity to produce DRAMs, and capacity 

utilization, depend in part on prior decisions as to product mix. Those 

decisions in turn are made based on expectations as to the market, in addition 

to other factors. U.S. producers could have increased production of DRAMs 

during the period of investigation, without adding new production lines, by 

not closing facilities, bringing new facilities on-line as originally 

scheduled, and increasing DRAM production at the expense of production of 

other products. Therefore, we consider the relatively high rates of capacity 

utilization to be of limited significance. 

The domestic industry's production of cased DRAMs as reported in units 

increased slightly from 148.6 million units in 1989 to 149.2 million units in 

1990, and then to 151.3 million units in 1991, but dropped to 104.0 million 

units in the 1992 interim period, as compared with 118.2 million units in 

54 Id. at I-27, I-30. 
55 Id. at I-28, Table 7. 
56 Id. at I-31, Table 9. 
57 See id. at I-30. 
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interim 1991. 58 Apparent consumption of cased DRAMs, however, increased 

throughout the period of investigation, from 427 million units in 1989 to 472 

million units in 1991, and from 357 million units in interim 1991 to 365 

million units in interim 1992. 59 Measured in bits, domestic production of 

DRAMs more than tripled from 1989 to 1991; between interim 1991 and interim 

1992, however, the rate of increase slowed. Domestic production increased by 

37 percent from interim 1991 to interim 1992, from 124.2 trillion bits to 

170.3 trillion bits. 60 

The domestic industry's U.S. shipments of DRAMs measured by units 

declined throughout the period of investigation, falling from 222 million 

units in 1989 to 198 million units in 1991, and from 153 million units in 

interim 1991 to 136 million units in interim 1992. 61 When measured in bits, 

the domestic industry's U.S. shipments increased throughout the period of 

investigation, although less than did U.S. production. U.S. shipments more 

than doubled from 118.1 trillion bits in 1989 to 260.2 trillion bits in 1991, 

and increased from 188.8 trillion bits in interim 1991 to 255.6 trillion bits 

in interim 1992. 62 The difference between domestic production and domestic 

58 Id. at I-31, Table 9. The data for U.S. production, capacity, shipments, 
inventories, and employment cover production of DRAMs and VRAMs of all 
densities. We have not separately considered data for domestic producers' 
module production, in order to avoid double counting, based on our definition 
of domestic producers of modules. 
59 Report at I-22, Table 4. 
60 Id. at I-33, Table 10. 
61 Id. at I-40, Table 20. 
62 Id. 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. See id. at Appendix D, Tables D-6 - D-10. However, between interim 
1991 and 1992, U.S. production of 1 Meg DRAMs dropped markedly. Id. at Table 
D-8. 
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shipments is explained by an increase in U.S. producers' exports of DRAMs, 

measured in bits, during the period of investigation. 63 

U.S. producers' inventories of assembled DRAMs measured in units 

increased from 14.55 million units in 1989 to 16.82 million units in 1990, 

before declining slightly to 16.75 million units in 1992, and more 

significantly between the interim periods, falling from 18.30 million units in 

interim 1991 to 10.87 million units in interim 1992. 64 Measured in bits, U.S. 

producers' inventories almost tripled from 1989 to 1991, but showed a decline 

from 18.6 trillion bits in interim 1991 to 15.8 trillion bits in interim 

1992. 65 As a ratio to shipments on the basis of bits, domestic producers' 

inventories increased from 1989 to 1991, and declined in interim 1992 as 

compared with interim 1991. 66 Inventories of unassembled (uncased) DRAMs, 

measured in both units and bits, declined dramatically from 1989 to 1991, but 

increased in interim 1992 to a level higher than that reported in 1989. 67 As 

a ratio to shipments, those inventories similarly declined from 1989 to 1991, 

then increased in interim 1992, although to a level well below that reported 

in 1989. 68 

The number of production and related workers engaged in the production 

of DRAMs fluctuated during the period of investigation, showing a substantial 

decline overall. 69 Hourly wages and compensation increased throughout the 

63 Id. at I-40, Table 20. 
64 Id. at I-43, Table 23. 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. 
65 Id. at I-43, Table 23. 
66 Id. 
67 Id. at I-42, Table 21. 
68 Id. 
69 Id. at 1-45, Table 24, I-47, Table 25. 
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period of investigation, but hours worked fell from 1989 to 1991, and again 

between interim 1991 and interim 1992. 70 Productivity increased throughout 

the period. 

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 market for 

the next generation. Thus, weak financial operating results are particularly 

significant in this industry, as they indicate producers lack sufficient 

resources to fund necessary research and development internally and may have 

difficulty raising money in capital markets. 71 

The financial information shows a 33 percent decline in net sales 

between 1989 and 1990, from $1.74 billion to $1.16 billion, followed by a 

slight increase to $1.19 billion in 1991, and a further decline in interim 

1992 to $871.57 million as compared with $914.56 million in interim 1991. 72 

These declines in net sales, despite the introduction of 4 Meg DRAMs during 

this period, are troubling signs for the industry. Although the industry 

70 

71 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 I-13 - 1-15 and Appendix G. Micron's Vice 
President of Finance and Chief Financial Officer testified at the staff 
conference that Micron was forced to 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 in 1992. Transcript of Staff Conference at 23-24 
(Mr. Langrill), Transcript of the Hearing at 38 (Mr. Langrill). 
72 Report at I-55, Table 33. Respondents argued that the existence of 
significant captive production affects the information concerning the domestic 
industry's financial performance, and that the information should be 
considered in that light. Respondents' Pre-hearing Brief at 23-33, 
Respondents' Post-hearing Brief at 19-20. The Commission gathered financial 
information from producers accounting for almost all of domestic production. 
Even considering the reporting of transfer values, we are satisfied that it is 
an accurate reflection of the profitability of the industry. 
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reported operating income of $515 million in 1989, it reported operating 

losses of $164 million in 1990 and $253 million in 1991. Operating losses 

continued in interim 1992, although they were less than reported in interim 

1991, $130 million as compared with $161 million. Domestic producers realized 

a combined operating return of 29.6 percent in 1989, but operating losses 

during the rest of the period of investigation, as a percentage of net sales, 

were significant, increasing from 14.1 percent in 1990 to 21.3 percent in 

1991, and declining from 17.6 percent in interim 1991 to 15.0 percent in 

interim 1992. 73 

The industry showed significant operating and net returns on assets in 

1989, but reported significant and increasing operating and net losses on 

barely increased assets in 1990 and 1991. 74 Capital expenditures declined 

significantly, from $612 million in 1989 to $514 million in 1991, and declined 

from $482 million in interim 1991 to $272 million in interim 1992. 75 Research 

and development expenses also declined from 1990 to 1991, and fell from $116 

million in interim 1991 to $82 million in interim 1992. 76 

Thus, although production and sales volumes of higher density DRAMs 

increased, the industry was not realizing significant increases in net sales 

and operating returns. As a consequence, capital investment and research and 

development, which are vital in this industry, were suffering. These results, 

73 

74 

75 

76 

Report at 1-55, Table 33. 
Id. at 1-59, Table 37. 
Id. at 1-60, Table 38. 
Id. at 1-61, Table 39. 
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as well as our review of the confidential information concerning cash flow, 77 

lead us to conclude that the industry is materially injured. 78 

III. MATERIAL INJURY BY REASON OF IMPORTS 

In making a final determination in an antidumping duty investigation, 

the Commission is to determine whether an industry in the United States is 

materially injured "by reason of" the imports as to which Commerce has made an 

affirmative determination. 79 In making this determination, the statute 

directs the Commission to consider in each case: 

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

(II) the effect of imports of that merchandise on prices 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 in the United States. 80 

The Commission may consider other factors it deems relevant, but must explain 

why they are relevant. 81 

77 Id. at I-55, Table 33. Cash flow is an import.ant financial indicator in 
this capital-intensive industry. Depreciation is a relatively high share of 
costs, due to the large capital investments in production facilities and 
equipment and the relatively short useful life of the equipment used in DRAM 
product. The industry's capital expenditures on DRAMs exceeded depreciation 
in each period for which data was requested, and also exceeded cash flow in 
each period except 1989. Id. at I-84. 
78 Commissioner Nuzum does not reach a separate conclusion of material injury 
based solely upon the condition of the industry. 
79 19 u.s.c. § 1673d(b). 
80 19 U.S.C. § 1667(7)(B)(i). The statute also directs the Commission to 
consider subsidiary factors concerning the volume, price effects, and impact 
of imports, and directs the Commission to evaluate all relevant economic 
factors in the context of the business cycle and conditions of competition 
that are distinctive to the affected industry. 19 U.S.C. § 1677(7)(C)(i) -
(iii). 
81 19 U.S.C. § 1677(7)(B). 
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The Commission may consider alternative causes of injury~ but it is not 

to weigh causes. 82 The Commission need not determine that imports are the 

sole, or even a principal or substantial cause of material injury. 83 Rather, 

the Commission is to determine whether imports are contributing to material 

injury. 84 The Commission may also consider whether factors other than the 

LTFV imports have made the industry more vulnerable to the effects of the LTFV 

imports. 85 Although the Commission may take into account the departures from 

an industry, the Commission must assess the condition of the industry as a 

whole, and not on a company-by-company basis. 86 

LTFV imports from Korea, measured in bits, increased significantly 

during the period of investigation, more than tripling from 1989 to 1991, and 

then more than doubling just from interim 1991 to interim 1992. 87 Subject 

imports' share of apparent U.S. consumption increased in every period for 

82 E..:_g., Citrosuco Paulista, S.A. v. United States, 704 F. Supp. 1075, 1101 
(Ct. Int'l Trade 1988); Encon Industries Inc. v. United States, Slip op. 92-
164 (Ct. Int'l Trade September 24, 1992) at 4-5. 
83 "Any such requirement has the undesirable result of making relief more 
difficult to obtain for industries facing difficulties from a variety of 
sources, industries that are often the most vulnerable to less-than-fair­
value imports." S. Rep. No. 249, at 74-75. 
84 E...:..&...:... Metallverken Nederland v. United States, 716 F.Supp. 17, 25 (Ct. 
Int'l Trade 1989) ("contribute, even minimally"); Citrosuco Paulista, 704 
F.Supp. at 1101 ("contribute, even minimally, to conditions of the domestic 
industry"); Hercules, Inc. v. United States, 11 CIT 710, 673 F. Supp. 454, 481 
(1987) ("even slight contribution from imports"); Maine Potato Council v. 
United States, 9 CIT 293, 613 F. Supp. 1237, 1244 (1985) (the Commission must 
reach an affirmative determination if it finds that imports are more than a 
"de minimis" cause of injury). 
85 See generally Iwatsu Elec. Co. Ltd. v. United States, 758 F. Supp. 1506, 
1512 (Ct. Int'l Trade 1991). 
86 See Metallverken Nederland B.V. v. United States, 728 F. Supp. 730 (Ct. 
Int'l Trade 1989). 
87 Report at I-78, Table SO. We note that currently, subject imports include 
DRAMs of 1 Meg, 4 Meg, and 16 Meg, modules containing such DRAMs, and VRAMs of 
1 Meg and above. Thus, our analysis of the effects of subject imports on the 
domestic industry necessarily focusses on those products. 
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which data were requested.BB Measured in bits, subject imports' market 

penetration increased from 14.2 percent in 1989 to 24.8 percent in 1991, and 

increased again to 30.0 percent in interim 1992 as compared with 22.9 percent 

in interim 1991. 89 By value, subject imports' share of apparent U.S. 

consumption increased from 11.3 percent in 1989 to 19.7 percent in 1991, and 

jumped from 18.0 percent in interim 1991 to 25.0 percent in interim 1992. 90 

The significant and increasing share of consumption accounted for by LTFV 

imports is an important factor in our affirmative determination. 

Respondents argue that the declining price trends for 1 Meg and 4 Meg 

DRAMs are consistent with price trends for previous-generation DRAMs, and are 

due solely to the course of 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 LTFV imports. The parties 

disagreed, however, as to the "expected" declines in price. We did not rely 

on either party's econometric estimates in drawing our conclusions about the 

impact of LTFV imports on domestic prices. 91 

B5 As discussed above, the relatively high levels of reported capacity 
utilization during the period of investigation did not preclude the domestic 
industry from increasing production and sales. In addition, there were 
imports of DRAMs from other countries throughout the period of investigation. 
Thus, the significant increase in the market share of LTFV imports from Korea 
was not necessary to satisfy U.S. demand. 
89 As noted above, we believe apparent consumption is only somewhat 
understated as a result of imports not counted, and that the data concerning 
market penetration of LTFV imports are reliably accurate. 
90 Report at I-82, Table 55. · 
91 The parties provided econometric estimates of expected price declines as a 
function of either time or cumulative output; Both partie~' models appear to 
fit the available data equally well, one showing actual prices slightly above 
expected prices, the other showing actual prices slightly below expected 
prices. Neither showed statistically significant differences between 
estimated prices and actual prices. Neither model submitted to the Commission 

(continued ... ) 
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As would be expected, both import and domestic product prices for all 

products sold to all types of purchasers declined overall during the period of 

investigation. 92 However, when compared over the period during which both 

domestic and Korean product prices were reported to the Commission, U.S. 

producer prices for several products sold to different categories of 

purchasers declined by a greater percentage than did Korean product prices, 

ending the period at levels below Korean product prices. 93 

Quality is an important issue in the DRAM industry, and was mentioned 

most frequently by purchasers as the number one factor considered in deciding 

from whom to purchase DRAMs. 94 While there are differing opinions among U.S. 

producers and importers, the vast majority of purchasers reported that Korean 

DRAMs are comparable in quality to U.S. DRAMs. 95 The majority of purchasers 

stated that the failure rates of U.S. and Korean DRAM suppliers were equal. 96 

However, purchasers reported differences with regard to factors such as credit 

terms, contracts, availability, and reliability of supply. 97 Nonetheless, 

price was ranked number one by the second largest number of purchasers, and 

91 ( ••• continued) 
is more persuasive on the question of whether domestic prices are below what 
would be expected in the absence of LTFV imports from Korea. See Memorandum 
EC-Q-042 at 8-11 (April 19, 1993). 
92 The Commission requested price information from U.S. producers and 
importers for their monthly spot and quarterly contract sales of DRAMs during 
the period of investigation. Information was requested for six specific 
products, including 1 and 4 Meg DRAMs, VRAMs, and modules, and for sales to 
original equipment manufacturers, franchise distributors, value-added 
resellers/aftermarket resellers, and brokers/independent distributors. U.S. 
producers' contract sales to OEMs followed trends similar to those for spot 
sales to OEMs. Report at 1-92, n.130. 
93 Products 1, 2,.3, and 4 sold to OEMs, id. at I-94, Tables 56 and 57, and 
Products 1, 3, and 4 sold to franchise distributors, id. at 1-94, Table 59. 
94 Id. at I-99. 
95 Id. at I-90 - 1-91, I-99; Memorandum EC-Q~042 at 28-29. 
96 Memorandum EC-Q-042 at 29 & n.66. 
97 Memorandum EC-Q-042 at 29-32. 
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price was mentioned most often as one of the three primary considerations in 

purchasing decisions. 98 Despite the price sensitive nature of the market and 

the general substitutability of domestic and Korean DRAMs, pricing comparisons 

showed a surprising and significant degree of underselling. 

In the OEM market, of 110 possible comparisons of domestic producers' 

and importers' prices, 99 Korean DRAMs (products 1-4) were priced below 

domestic product in 64 instances. 100 In the broker/independent distributor 

market, Korean DRAMs were priced below the domestic product in 14 of 17 

possible comparisons. 101 For sales of VRAMs, Korean product undersold 

domestic product in the OEM market in 17 of 19 instances. 102 In the OEM 

market, Korean modules were priced below domestic product in 15 of 27 possible 

comparisons . 103 

Many DRAM suppliers offer price protection policies, particularly in the 

distributor market. Under these policies, producers often reduce the prices 

of their products after the product has been sold and shipped to the 

distributor, based on the distributor's inability to sell the product. The 

Commission obtained information concerning both the initial price charged to 

distributors, and the final adjusted price, for all products examined. A 

comparison of final adjusted U.S. prices and Korean prices during the period 

masks the existence of underselling, since the adjustment indicates the 

98 Report at I-99, n.149. 
99 Because of the small sample size and consequent limited number of 
comparisons, we found the purchasers' price comparisons less probative in this 
case. 
100 Report at I-96 and Table 61. 
101 Id. 
102 Id. at n.140 and B-8, Table B-15. There were no VRAM price comparisons 
possible in the broker/independent distributor market. 
103 Id. at I-96, n.140, C-9, Table C-10. There were no module price 
comparisons possible in the broker/independent distributor market. 
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distributor's inability to sell the product at the original price. 104 

Comparing U.S. producers' original f .o.b. prices to Korean prices, Korean 

DRAMs undersold the domestic product in 68 of 80 possible comparisons, 105 and 

Korean VRAMs undersold the domestic .product in 13 of 16 possible 

comparisons. 106 Even comparing final adjusted U.S. prices, however, Korean 

modules undersold domestic product in 28 of 33 possible comparisons in the 

franchise distributor market . 107 

Respondents argue that Micron entered the 1 Meg and 4 Meg markets late, 

and at prices below the prevailing market prices, leading prices downward. 

Confidential information concerning the first commercial sale of each 

generation of DRAM by U.S. and Korean producers does not bear out this 

contention, either for Micron specifically, or, more importantly, for the 

domestic industry as a whole, which is, under the statute, our concern. 108 

Moreover, Micron is_ only one of several significant producers in the domestic 

industry. Whether Micron's own pricing practices adve.rsely affected its 

operations is not determinative of the quest.ion before us -- whether the 

104 If final adjusted prices are compared, Korean DRAMs were priced below 
domestic product in 23 of 80 possible comparisons, Report at I-94, Tables 56-
59, and Korean VRAMs were priced below domestic product in 6 of 16 possible 
comparisons, id. at B-8, Table B-15. However, this comparison overstates the 
incidence and degree of Korean overselling, since price adjustments are made 
on a distributor's remaining inventory, not on the entire volume of the 
original shipment. The calculation of final adjustedprices in the report 
does not take this into account. For our price comparisons to be accurate, 
the final adjusted price would have to reflect both the volume sold at the 
original price and the volume sold at the final adjusted price, which would 
result in a higher "adjusted" price than is reflected in our data, and 
different results of the price comparisons. 
105 Id. at I-94, Tables 58 and 59. 
106 Id. at B-8, Table B-15. . 
lo7 Id. at C-9, Table C-10. 
108 Id. at I-86. 
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domestic industry as a whole is materially injured by reason of LTFV imports 

from Korea. 109 

Overall, the informa~ion in this final investigation indicates that LTFV 

imports from Korea, often sold at prices below the domestic product, and 

acco~nting for an.increasing share of apparent U.S. consumption, have 

significantly depressed domestic prices and had an injurious impact on the 

sales and operating results of the domestic industry. Because the DRAM 

industry is.one in which producers must be able continually to invest large 

sums in order to bring new generation DRAMs to market, profitability is 

extremely important:. The poor operating results reported by the domestic 

industry, clearly attributab_le at least in part to the effects of LTFV imports 

from Korea, resulted i~ declines in capital investment and research and 

development expenditures, which negatively affected U.S .. producers' ability to 

continue the rapid product_ devel~pment necessary in this industry. Thus, the 

poor operating ~esults of ~his industry not only indicate that the industry is 

currently injured by reason of LTFV imports, but also that it is extremely 

vulnerable to material injury from continued LTFV imports. 

For all the reasons set forth above, we determine that the domestic 

industry producing DRAMs is materi_ally inju~ed by reason of the subject 

imports from Korea. In addition, as discussed be].ow, even if we had 

determined that LTFV imports were, not currently a cause of .material injury to 

the domestic industry, .we would have found a threat of material injury by 

reason of those imports. 

109 The statute requires the Commission 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); Calabrian, 794 F. Supp. 
at 385. 
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IV. THREAT OF MATERIAL INJURY BY REASON OF IMPORTS 

Section 771(7)(F) of the Tariff Act of 1930 directs the Commission to 

determine whether a U.S. industry is threatened with material injury by reason 

of imports "on the basis of evidence that the threat of material injury is 

real and that actual injury is imminent. Such a determination may not be made 

on the basis of mere conjecture or supposition."110 The Court of 

International Trade has upheld the Commission's consideration of the present 

condition of the industry in assessing the issue of threat, stating that such 

consideration "is supported by the language of the statute and the legislative 

history. Such consideration, however, only establishes the background against 

which the Commission considers the likely effect of future imports, based on 

consideration of the factors set forth in the statute. 11111 •112 

The Commission must consider ten factors specifically set forth in the 

statute in a threat analysis. 113 These statutory factors primarily serve as 

guidelines for the Commission's analysis of the likely impact of future 

imports. 114 In addition, the Commission is required to consider the effect of 

dumping in third-country markets. 115 

As discussed above, LTFV imports from Korea have increased rapidly and 

significantly during the period of investigation. U.S. importers' inventories 

of Korean DRAMs also increased throughout the period of investigation, and 

110 19 U.S.C. § 1677(7)(F)(ii). See Metallverken Nederland B.V. v. United 
States, 744 F. Supp. 281, 287 (Ct. Int'l Trade 1990). 
111 Calabrian Corp. v. United States, 794 F. Supp 377, 388 (Ct. Int'l Trade 
1992). 
112 Based on the discussion above, we find the domestic industry is extremely 
vulnerable to the impact of LTFV imports from Korea. 
113 19 U.S.C. § 1677(7)(F)(i)(I)-(X). Factors (I) and (IX) are not at issue 
in this investigation. 
114 Calabrian, 794 F. Supp at 387. 
115 19 U.S.C. § 1677(7)(F)(Ui). 
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almost doubled between the interim periods. 116 Korean producers expanded 

their capacity to produce subject DRAMs significantly from 1989 to 1991. 117 

Capacity utilization fluctuated over the period of investigation, but remained 

relatively high overall. 118 However, since, as in the domestic industry, 

other products are also produced on the same equipment and machinery, 119 

Korean producers have some flexibility to expand production of DRAMs. Press 

reports of significant investment in DRAM facilities and research and 

development, as well as confidential information in the record, indicate that 

Korean producers will continue to have the capacity to produce significant and 

increased volwnes of DRAMs. 120 

The nature of the DRAM industry, entailing high levels of production in 

order to benefit from learning economies, 121 supports the conclusion that 

Korean producers will have significant incentives to continue selling large 

volwnes of DRAMs in the United States, which is one of the, if not the, 

largest conswners of DRAMs .. In addition, as discussed above, LTFV imports of 

DRAMs from Korea have had a significant depressing effect on domestic 

producers' prices. In view of the declining price structure of the industry, 

continued significant volumes of LTFV imports at prices below those of the 

domestic product are likely to exacerbate that effect. 

116 Report at I-65, Table 41. 
117 Id. at I-70, Table 44. 
118 Id. 
119 Id. at I-66. 
120 See Micron Pre-hearing Brief at 57, 60; Micron Post-hearing Brief at 11. 
Moreover, since DRAMs are produced on the same equipment by the same employees 
as other semiconductor products, there is a significant potential for shifting 
production from those other products into DRAM production should economic 
conditions warrant. 
121 See Transcript of Hearing at 22-23 (Mr. Kaplan), 124-125, 128 (Mr. 
McDonald); Report at I-132. 
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Exports to the United States have consistently accounted for a 

significant share of Korean shipments of DRAMs. Moreover, even if shipments 

to the United States as a percentage of Korean production do not increase, the 

volume of imports is likely to increase. "While respondents argued that both a 

worldwide shortage of DRAMs and the availability of other export markets for 

Korean DRAMs demonstrates that Korean imports pose no threat of injury to the 

domestic industry, the information in the record belies that claim. 122 

In March 1993, the Council of the European Communities determined that 

dumped imports of DRAMs from Korea caused material injury to the EC DRAM 

industry, and imposed imposing antidumping duties of 24.7 percent, which 

represented the highest individual level of price undercutting of any Korean 

producer, on imports of DRAMs from Korea. 123 The Council accepted price 

undertakings offered by Samsung, Goldstar, and Hyundai, and deemed acceptable 

by the Commission of the European Communities, as meeting the objectives set 

forth above. 124 The antidumping determination in the European Community 

122 The three largest markets for DRAMs, the United States, Japan, and 
Europe, account for approximately 80 percent of world-wide DRAM consumption. 
Korean producers have historically had an insignificant share of the Japanese 
market, and no information on the record suggests that that share is likely to 
increase significantly in the near future. See Micron Pre-hearing Brief at 
69. 
123 Council Regulation (EEC) No. 611/93, 1993 O.J. (L 66). 1, 7. The Council 
noted that in establishing the level of duties imposed, it was 

appropriate to ensure that prices of the Community industry can 
achieve a reasonable level and that any future price depression 
caused by dumped Korean imports can be prevented. In order to 
obtain this result, the export prices of the Korean producers 
should be at a level where dumping is eliminated and sales at 
prices below the Korean producers' costs of production are 
prevented. 

Id. at 6. 
124 Id. at 7. See Commission Decision 93/157 (EEC), 93 O.J. (L 66) 37. The 
undertakings generally provide that respondents will, for a period of five 
years, not sell DRAMs in the European Community at a price which is less than 
the price established pursuant to a minimum price based on each company's 

(continued ... ) 
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indicates that a significant market for Korean DRAMs during the period of this 

investigation is likely to be less. available in the near future. 

Thus, there is every likelihood that LTFV imports of DRAMs from Korea 

would continue, and continue to adversely affect the domestic industry's sales 

volumes, revenues, and prices, and consequently its ability to continue to 

invest the sums necessary to remain viable. If we had not concluded that the 

domestic industry is materially injured by reason of LTFV imports from Korea, 

we would have determined that those imports pose a real threat of imminent 

material injury to the domestic industry producing DRAMs. 

124 ( ••• continued) 
lowest cost of production of DRAM devices within a given density, plus a 
minimum of 9.5 percent. Respondents' Post-hearing Brief at Responses to 
Commission and Staff Questions at 12 and Exhibit 6. The undertakings also 
provide that respondents will sell only DRAMs for which a minimum price has 
been established and cost data has been submitted to the EC Commission. 
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DISSENTING VIEWS OF VICE CHAIRMAN WATSON AND 
COMMISSIONERS BRUNSDALE AND CRAWFORD 

DRAMS of 1 Megabit and Above from the Republic of Korea 
Inv. No. 731-TA-556 (Final) 

On the basis of information obtained in this final 

investigation, we determine that an industry in the United States 

is not materially injured or threatened with material injury by 

reason of imports of dynamic random access memories (DRAMs) of one 

megabit and above from Korea found by the Department of Commerce 

to be sold at less-than-fair-value {LTFV) . We begin our analysis 

by defining the like product and the domestic industry that 

produces it. 

I. LIKE PRODUCT AND THE DOMESTIC INDUSTRY 

This investigation raised a number of interesting like product 

issues, only a few of which were discussed by the parties in any 

detail. They may be divided into three groups: the "horizontal" 

{i.e., finished products that might be like the imported DRAMs), 

the "vertical" {i.e., unfinished products that become finished 

DRAMs, or downstream products that incorporate DRAMs), and the 

"temporal" (i.e. , generations of DRAMs as yet not sold by any 

domestic industry in commercial quantities) . We address each in 

turn. 

The first of the "horizontal" questions is whether VRAMs and 

DRAMs should be one like product or two. (Both are included in 

the scope of investigation as defined by the Commerce Department, 

and so we must find a domestic product like each.) Those who buy 
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DRAMs and VRAMs do not view them as interchangeable, · and the 

products do have different uses:. VRAMs have two ports and are thus 

able simultaneously to send and receive data, which makes them 

particularly useful· in graphics displays. 1 However, as our 

colleagues point out, VRAM manufacture is identical to DRAM 

manufacture, with the only difference being the use of different 

mask sets. 2 We fully agree that this is sufficient proof that 

VRAMs and DRAMs are one like product and not two. 3 As Micron 

itself noted, "The decision to produce either DRAMs or VRAMs on a 

fabrication line is simply a matter of deciding which mask sets to 

insert into the photolithography steppers, a very quick process. 

Any company that currently produces DRAMs can easily either design 

or license a VRAM.ri 4 

The second "horizontal" question is whether other integrated 

circuits, such as CMOSs, SRAMs, MCUs, EPROMs, ASICs, MPUs, consumer 

LSis, etc., none Of which is listed in the scope of investigation, 

are sufficiently like the imported DRAMs and VRAMa so as to make 

up one like product. 5 The petitioner argued at the hearing that 

switching production from DRAMs or VRAMs to another one of these 

1 Report at I-8. 

2 Op. at 8. 

3 Micron has also developed a triple port DRAM, which allows even more 
flexibility in graphics applications. Rep. at I-9, n.34. To the extent 
that switching production fran a VRAM to a triple port DRAM is easy and 
cheap, these triple port DRAMs would also be part of a single like product. 

4 Pet. Preh. Br. at 77; auoted in Rep. at I-9, n.35. 

5 The abbreviations are explained in .Appendix A of the Staff Report. 
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products is difficult and costly. 6 However, the industry' s 

questionnaire responses show that in fact U.S. producers do have 

the ability to use DRAM equipment in the production of these other 

products . Many manufacturers make these other products on the same 

lines using the same workers as they do in producing VRAMs and 

DRAMs. 7 So it makes us uncomfortable to conclude that DRAMs and 

VRAMs are one like product because they are made on the same lines, 

but that these other products are not. However, we simply do not 

have the data to make an injury determination for the industry that 

makes all these other products in addition to DRAMs and VRAMs. We 

therefore do not include them in the like product. (However, the 

ability of U.S. producers of these other products to convert to the 

production of the like product does influence our view of the 

importance of the high capacity utilization rate reported by the 

domestic industry.) 8 

We also agree with our colleagues' conclusions on the 

"vertical" like product issues this investigation raised. 

Unassembled and assembled DRAMs (both of which are mentioned in 

the scope of investigation) are one like product because there is 

no independent use for unassembled DRAMs, and because the same 

companies that fabricate unassembled DRAMs also assemble them 

6 Pet. Posth. Br. at Exh. A, 7-9. 

7 Report at I-27, I-30. See also Micron Questionnaire Resp., quoted in 
EC-Q-042 at 26 n.59. 

·S See 50, infra. 
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(although often not at the same location) 9. The makers of 

unassembled and assembled DRAMS have the same economic interest. 

As we did in the preliminary investigation, lO we therefore conclude 

that unassembled and assembled DRAMs are one like product. 

Memory modules of various configurations are also included in the 

scope of investigation, so we must decide whether they should be 

treated as the same like product as DRAMs. As with the non-DRAM 

integrated circuits, the record on memory modules is thin. There 

is evidence on the record that the worldwide module market is split 

70-30 between firms that make modules from DRAMs they themselves 

produce and firms that make modules from DRAMs that they buy. 11 

It is only logical to think that producers of modules who do not 

themselves make DRAMs would like nothing better than to have a 

large supply of cheap DRAMs, and so there might not be that 

identity of economic interest that is shared by makers of assembled 

and unassembled DRAM manufacturers. Moreover, there are uses for 

DR.AMs other than incorporation into modules. 12 However, our 

efforts to get data from nonintegrated manufacturers were not very 

successful. 13 Under 19 U.S.C. § 1677(4) (D), then, we must examine 

"the production of the narrowest group or range of products, which 

includes a like product, for which the necessary information can 

9 Report at I-16, Table 1. 

10 DRAMS Preliminary at 6. 

11 Report at I-17 and C-3, n.2. 

12 Report at I-8. 

13 Report at C-3. 
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be provided." Even if modules were a distinct like product, this 

absence of meaningful data would still force us to treat them as 

part of the same like product as DRAMs and VRAMs; and so we will. 

In the preliminary determination, the Commission concluded 

that it was not necessary to determine whether all future 

generations of DRAMs are specifically included in or excluded from 

the like product. 14 · We believe it is necessary to address the 

issue in this final investigation. 

The parties have addressed at great length whether to include 

future generations of DRAMs (i.e. , those of more than 16 Meg 

density) in the like product. Much of the debate, particularly the 

debate regarding anticircumvention, seeks to frame the question as 

a novel issue. In fact, the debate regarding anticircumvention is 

irrelevant to our like product determination. Conunerce 

specifically included future generations of Korean DRAMs in the 

scope of investigation, 15 and so they will be included within the 

scope of the antidumping order Conunerce will issue after receiving 

the Conunission•s final affirmative determination. The 

anticircumvention provisions of the statute apply only to products 

that are not covered by the antidumping order. 16 Future Korean 

DRAMs are covered and so, if and when they are imported, 

antidumping duties will be collected on them. 

14 DRAMs Preliminary at 9. 

15 See Memorandum for Joseph Spetrini, Acting Assistant Secretary for Import 
Administration, concerning the Scope of the Investigation (undated) at 
1-5. 

l6 19 u.s.c. § 1677j(d). 



40 

In sum, the anticircumvention provisions relating to later­

developed merchandise apply only if Commerce proposes to include 

future imports of Korean products other t~an DRAMs in the scope of 

order. Accordingly, the anticircumvention provisions are not 

relevant to the analysis of whether or not to i;nclude future 

generations of domestic DRAMs in the like product. 

We must, however, still decide what domestic p:roduct is like 

or . most similar to future generations of Korean DRAMs. By 

definition, no future generations of Korea~ DRAMs exist. 

Notwithstanding petitioner's and respondents' assertions, there is 

virtually no factual inf orma.tion about them the Commission can use 

to identify a domestic product that is "like" future generations 

of Korean DRAMs. The most we can say is that they will be DRAMs 

of greater density. 

Similarly, by definition, no production of future generations 

of domestic DRAMs f!Xists. As a result, the domestic product "most 

similar to" future generations of Korean DRAMs are all DRAMs 

regardless of den,s,ity. 

In conclusion, we find one like product, c_onsisting of all 

DRAMs and VRAMs, assembled or unassembled, packaged in memory 

modules or not. 

The definition of the domestic industry follows from the 

definition of the like product. As the Court ~f International 

Trade has concluded, under the statute's definition of domestic 

industry "the like product determination is the industry 
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determination. n17 We thus always include captive production, toll 

production, or production for sale in the definition of domestic 

industry. 18 Similarly, as the entire Commission did in the 

preliminary investigation, we include both wafer fabricators ·and 

assemblers in the domestic industry: Both functions add 

significant value, and are necessary, to the production of a 

finished DRAM. 19 Finally, as we ourselves did in the preliminary 

investigation, we include those companies that buy DRAMs for 

incorporation into memory modules in the domestic industry: What 

little information we have suggests that the value added by their 

operations is not trivia120 and, of course, their activities are 

just as necessary to the production of a finished memory module as 

the activities of integrated producers. 

II .. NO MATERIAL INJURY BY REASON OF LTFV IMPORTS 

The Commission is required to make a final determination of 

whether an industry in the United States is materially injured or 

threatened with material injury by reason of LTFV imports. 21 In 

making our determination, the Act provides that the Commission 

shall consider: 

17 Asociacion Colombiana de Exportadores de Flores v. U.S .• 693 
F.Supp.1165, 1169 (CIT 1988). 

18 See DRAMs Preliminary at 10-11 (and cases cited therein) . 

l9 See DRAMs Preliminary at 11-12. 

20 Report at C-6. 

21 19 u.s.c. § 1673d(b). 
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the volume of imports of the merchandise which is 
the subject of the investigation, 

the effect of imports of that merchandise on prices 
in the United States for like products, and 

the impact of imports of such merchandise on 
domestic producers of like products, but only in the 
context2~f production operations within the United 
States. 

The Act also requires the Commission to consider all relevant 

economic factors that have a bearing on the state of the industry 

and to consider these factors within the context of the business 

cycle and conditions of competition distinctive to the affected 

industry. 23 

A. Background 

The market for DRAMs is driven by demand for a variety of 

products that require high-density random-access memory, such as 

computers, off ice automation equipment, telecommunications 

equipment, and consumer electronics. Demand for memory increased 

during the period of investigation. The majority of DRAMs, 70-80 

percent, are used in personal computers. As processing speed and 

computing power have increased with successive generations of 

microprocessors (Intel's 486 family is the current industry 

standard, with the next-generation Pentium to be produced in 

commercial quantities by the middle of 1993) , the demand for memory 

22 19 U.S.C. § 1677(7) (B). The statute also indicates that the presence 
or absence of any factor pertaining to volume, price effects, or impact "shall 
not necessarily give decisive guidance" to the Commission's determination. See 
19 U.S.C. § 1677(7) (E) (ii). 

23 See 19 U.S.C. § 1677(7) (C). 
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has increased accordingly. Greater computing power has increased 

the demand for DRAMs while declining prices for personal computers 

have pushed PC makers to get lower prices for DRAMs (an important 

but by no means the most expensive input into PCs} . 24 

The DRAM industry follows a fairly predictable product life 

cycle that generally lasts several years. 25 As each new DRAM 

generation is introduced to the market, selling prices and costs 

tend to be high. However, as the product moves into the growth 

phase of the cycle, production costs tend to fall because most 

producers are moving along a learning curve and are able to reduce 

the number of defects and increase yields. (Yield is the percentage 

of "dice" that work from a given silicon wafer of 5, 6 or 8 inches 

in diameter} . It should be noted that not all learning curves have 

equal slope -- they will vary by firm; some learn faster, some 

slower. As costs decline, prices fall and sales volume increases. 

Moreover, when a new generation DRAM enters the market, competition 

between them pushes prices even lower. 26 

Suppliers that are first to enter the market (with a 

particular generation or density of DRAM} benefit from being able 

to capture part of the market when there is little competition; 

this often allows a supplier to charge a higher price and recoup 

some of its investment before prices begin to drop as part of ·the 

normal product life cycle. Late entrants to the market for a 

24 Report at I-.84. 

25 Report at I-.84 and Figure 2 on page I-.85. 

26 Report at I-.84. 
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particular generation of DRAM face lower prices from the start. 

Purchasers are, after all, buying memory capability (expressed in 

bits) . As the next generation of memory chip (DRAM) comes on line 

it offers a four fold increase in memory capability (hence the 

progression 16K, 64K, 256K, l Meg, 4 Meg, 16 Meg, etc.) usually for 

a price that is not much more than the older generation DRAM it is 

soon to replace. 

The U.S. industry includes a number of firms that produce for 

captive consumption. During t·he period of investigation, between 

56% and 64% of U.S. production was captively consumed. 27 As a 

result, subject imports do not compete directly with a significant 

proportion of U.S. production. In addition, the existence of this 

captive production makes an analysis of the industry's performance 

indicators, particularly financial data, difficult because sales 

of captive production, while valued at estimated market prices, 

are not subject to the same rigors of competition in the 

marketplace. 

B. Volume 

In determining whether there is material injury by ·reason of 

LTFV imports, the statute directs the Commission to consider 

"whether the volume of imports of the merchandise, or any increase 

in that volume, either in absolute terms or relative to production 

' ' h ' d S ' ' 'f' t 1128 or consumption in t e Unite tates, is signi ican . 

27 Report at I-55, Table 33. 

2 8 19 U.S.C. § 1677 (7) (C) (i) 
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The market share of the domestic industry decreased from 44.5 

percent in 1989 to 36.9 percent in 1991. At the same time, the 

market share of subject imports increased from 14.2 percent in 1989 

to 24.8 percent in 1991. However, these figures are not complete 

and may overstate the actual market share of subject imports. 

Questionnaires were sent to some 150 firms identified as possible 

importers of DRAMs. Sixty-nine firms said they did not import 

DRAMs, and 56 firms did not respond. Usable import data were 

received from only 26 firms. Seventeen of these reported imports 

of Korean DRAMs, and 18 reported imports of DRAMs from other 

countries. 

We believe our data reflect more than 95 percent of U.S. 

imports from Korea, but only 60 percent of U.S. imports from other 

countries. Thus, market share figures for Korean DRAMs must be 

viewed with caution. Commission staff believe the market share 

figures for Korea are a close approximation to reality because they 

beiieve official import statistics for DRAMs are overstated. 

These statistics, they note, include products that are outside the 

scope of this investigation, and may also incorrectly report the 

transshipments of Korean product to the United States through other 

countries. 29 In any case, there is some portion of the import 

market about which we don't have reliable data. Therefore a Korean 

"market share" of 25 percent, with knowledge of only 60 percent of 

the true market, could in reality be 15 percent if 100 percent of 

the market were accounted for. 

29 Report at I-17, 18 and fn. 60. 
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While the apparent market share of subject imports is 

relatively large, its significance is further tempered by the 

presence of other fairly traded imports, which held an apparent 

market share of approximately 40 percent throughout the period of 

investigation. In addition, the percentage of U.S. production that 

is exported increased substantially to approximately 20 percent. 30 

It is clear that the larger the volume of imports, the larger 

the. effect they will have on the domestic industry. The 

determination of whether the volume of imports or their increase 

is significant, however, cannot be made in a vacuum. 31 We must 

consider other factors, such as the nature of the market and the 

level of substitutability between domestic and Korean DRAMs, as 

discussed below. 

c. Price Effects 

In evaluating the effect of LTFV imports on prices, the 

Commission considers whether there has been significant price 

underselling of imports and whether the imports depress prices to 

a significant degree or prevent price increases that otherwise 

would have occurred, to a significant degree. 32 

30 Report at E-7, Table E-3. 

31 See H.R. Rep. No. 319, 96th Cong., 1st Sess. 46 (1979) ("For one 
industry, an apparently small volume of imports may have a significant impact 
on the market; for another the same volume may not be significant."); S. Rep. 
No. 249, 96th Cong., 1st Sess. 88 (1979); H.R. Doc. No. 153, Part II, 96th Cong., 
1st Sess. 434 (1979). 

32 19 O.S.C. § 1677(7) (C) (ii). 
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A number of factors are relevant to the determination as to 

price suppression, including the volume and market share of subject 

imports, the degree of substitutability between domestic DRAMs and 

the subject imports, and the availability of fairly traded imports 

and substitute products. 

The more substitutable the products, the more likely that 

potential purchasers will make their purchasing decisions based on 

price differences between the products. Conversely, the more 

differentiated the products, the less substitutable they will be, 

and the less likely that price will be a determining factor in 

purchasing decisions. In addition to physical differences, 

differences in quality, reliability, and price can affect the 

substitutability of competing products. 

Petitioner asserts that DRAMs are "commodity" products, and 

that. domestic DRAMs and subject imports are close substitutes. 

Record evidence from purchasers indicates that there are no 

significant quality differences between domestic DRAMs and subject 

imports. 33 However, while price is an important factor in 

purchasers' decisions, other non-price factors are also important. 

DRAM purchasers can be divided into three main classes. Tier 

one customers are the premium customers, usually large Original 

Equipment Manufacturer {OEMs), with high standards for quality. 

They often have long qualification processes, but suppliers are 

able to obtain a premium price. Tier two buyers, which include 

smaller OEMs, are somewhat less demanding and have shorter 

33 Report at I-90 - I-91. 
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qualification processes. Tier three is the spot market which has 

few, if any, qualification ~rocedures and lower prices. 34 

The record indicates that Korean suppliers were superior with 

regard to availability, delivery time and reliability of supply. 

In addition, the existence of the large percentage of captive 

consumption is a non-price factor that limits the substitutability 

between domestic DRAMs and subject imports. Finally, purchasers 

reported paying higher prices for domestic DRAMs even though 

comparable Korean DRAMs were available at a lower price, and vice 

versa, demonstrating that non-price factors are important 

considerations in purchasing decisions. Based on these non-price 

factors, we conclude that DRAMs are not a conmodity product, and 

that domestic DRAMs are moderately substit~table with both subject 

and nonsubject imports. 35 

The fact that prices for domestic DRAMs decreased during the 

period of investigation tells us nothing about whether the subject 

imports caused price depression or suppression. As discussed 

above, DRAM prices decline as more firms progress along a learning 

curve, and so in the later stages of the product life cycle, as 

more firms move down the curve, DRAM prices will fall regardless 

of unfair trade practices. Later entrants will receive lower 

prices. These market forces, combined with the other factors 

discussed in this opinion, lead us to conclude that the price 

34 Report at I-86 - I-87. 

35 Even if we accepted Petitioner's assertion that DRAMs are conunodity 
products, our determination would not change. 
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depression or suppression, if any, caused by subject imports is not 

significant. 

Although the underselling/overselling comparisons are almost 

evenly split, we do not place much weight on evidence of 

underselling. As discussed above, the confluence of demand for 

memory and the point in the product life cycle largely explain the 

price of DRAMs at any particular point in time. As a result of 

these market forces, price comparisons are only meaningful if they 

are contemporaneous, i.e. at the same point in the DRAM product 

life cycle. In this investigation, the price comparisons between 

domestic DRAMs and subject imports are not contemporaneous. 

Accordingly, the price comparisons do not constitute substantial 

evidence that any underselling is significant. 

Although we do not place much weight on reported lost sales, 

we note that staff was unable to confirm the vast majority of lost 

sales and lost revenue allegations it investigated. 36 

D. Impact on the Affected Domestic Industry 

In assessing the impact of LTFV imports on the domestic 

industry, we consider, among other relevant factors, U.S. 

consumption, production, shipments, capacity utilization, 

employment, wages, financial performance, capital investment, and 

research and development expenses. 37 We have carefully considered 

these criteria, and do not find a sufficient impact of LTFV imports 

36 See Report at I-100 to I-104. 

37 See 19 U.S.C. § 1677 (7) (C) (iii). 
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on the industry to warrant an affirmative determination. 

Although the market share of subject imports is relatively 

large, the weighted average dumping margin of 3.89 percent is quite 

low. 38 The domestic industry is operating at a high level of 

capacity utilization. As a result, the domestic industry might not 

have been able to increase significantly its production of DRAMs 

if fairly traded Korean imports would have increased the quantity 

demanded of the domestic product. However, because the domestic 

industry exports approximately 20 percent of its production, it may 

have been able to increase its U.S. sales of DRAMs by switching 

from export markets to the U.S. market if fairly traded Korean 

imports would have allowed the domestic industry to increase its 

prices in the U.S. market. There is also some evidence that 

domestic DRAM producers might well be able easily to shift 

production from other types of integrated circuits to DRAMs. 39 

In addition, as noted above, DRAMS are moderately 

substitutable. Purchasers continue to buy domestic DRAMs even 

though comparable Korean DRAMs are available in the market at a 

lower price, and vice versa. As a result, it is likely that many 

purchasers would still buy Korean imports if they had been sold at 

fairly traded prices, or would switch from fairly traded Korean 

imports to other, nonsubj ect imports. While some additional 

38 In this case, Vice Chairman Watson's analysis of the statutory criteria 
provided compelling reasons for his injury determination. Accordingly, 
the dumping margin was not a significant factor in his analysis. See, 
Minivans From Japan, p. 29, note 114. 

39 Report at I-27 and I-30. 
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customers may have purchased domestic DRAMs, it is not likely that 

this increase in demand for domestic products would have led to 

increased total sales for domestic producers or increased prices 

such that we would conclude that the domestic industry is 

materially injured by reason of LTFV imports. We cone! ude, 

therefore, that the domestic industry is not materially injured by 

reason of the LTFV DRAMs from Korea. 

III. NO THREAT OF MATERIAL INJURY BY REASON OF LTFV IMPORTS 

We further determine that there is no threat of material 

injury by reason of LTFV DRAM imports from Korea. Under the 

statute, the Commission is required to consider various criteria. 40 

Our application of the statutory threat criteria supports our 

negative determination. The statute provides that a threat 

determination "shall be made on the basis of evidence that the 

threat of material injury is real and that actual injury is 

imminent," and that our decision "may not be made on the basis of 

mere conjecture or supposition. 1141 In addition, the evidence must 

show more than a "mere possibility" that injury might occur. 42 

This investigation does not involve subsidies, agricultural 

products or any potential for product shifting due to other 

findings or orders under the U.S. antidumping or countervailing 

duty laws. Thus, those factors are not pertinent to this 

40 See U.S.C. 19 § 1677(7) (F). 

41 See 19 U .S .C. § 1677 (7) (F) (ii) . 

42 Alberta Gas Chemicals. Inc. v United States, 515 F. Supp. 780 (1981). 
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investigation. 

Although productive capacity in Korea increased in absolute 

terms, capacity utilization was high during the period of 

investigation, and is projected to remain high in the inunediate 

future. As a percentage of total shipments, Korean exports to the 

United States declined consistently during the period of 

investigation, and are projected to decline further in 1993, to 

less than one-third the level in 1989. At the same time, Korean 

exports to markets other than the United States and sales in the 

home market have both increased as a percentage of total shipments, 

and each accoun~s for a larger percentage of total shipments than 

exports to the United States. 43 Accordingly, we conclude that 

Korean capacity and capacity utilization data do not constitute 

evidence that any threat of material injury is real. 

Although the market share of subject imports increased during 

the period of investigation, we do not find it likely that market 

penetration will increase to an injurious level. As previously 

discussed, the relatively large market share of subject imports is 

tempered by the substantial presence of nonsubject imports and the 

degree of substitutability between domestic DRAMs and subject 

imports. Because there is no evidence that either of these facts 

will change in the future, we conclude that the likelihood that 

market penetration will increase to an injurious level is small, 

and therefore, actual injury is not inuninent. 

Similarly, there is no evidence that the DRAM learning curve, 

43 Report at I-71, Table 45. 
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the product life cycle or the degree of substitutability between 

domestic DRAMS and subject imports will change in the future. In 

addition, because the dumping margin is low, 44 LTFV imports are 

unlikely to cause price depression or suppression in the future. 

Accordingly, we conclude that the probability is small that LTFV 

imports will have a sufficient price depressing or suppressing 

effect on domestic prices to justify a finding that actual injury 

is imminent. 

U.S. importers' inventories increased in absolute terms during 

the period of investigation. As a percentage of total shipments, 

however, these inventories declined consistently during the period 

of investigation, from 24.9 percent in 1989 to 10.7 percent in 

1991. 45 As a result, we find that the increase in inventories in 

the United States was not substantial . 

. we have considered the assertions by domestic producers of the 

actual and potential negative effects on the existing development 

and production efforts of the domestic industry. In light of the 

product life cycle, producers' learning curves and the low dumping 

margin, 46 we do not consider these assertions to constitute 

sufficient evidence that actual injury is imminent. 

We find no evidence of any other demonstrable adverse trends 

that indicate the probability that subject imports will be the 

cause of actual injury. 

44 See n.38, supra. 

45 Report at I-65, Table 41. 

46 See n.38, supra. 
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Finally, we have considered the price undertaking affecting 

Korean DRAM exports to the European Community (EC). Effective 

March 18, 1993, the EC Commission and the Korean DRAM producers 

agreed to set minimum floor prices for their exports to the EC for 

five years. These prices are intended to reflect the producers' 

quarterly costs of DRAM production plus 9.5 percent profit. The 

respondents assert that this will have no effect on the volume of 

their exports to the EC. Inasmuch as this does not restrict 

directly the volume of these exports or increase the respondents' 

costs (as a duty would), it would be sheer conjecture to conclude 

that the respondents will shift their exports to the United States. 

Based on our evaluation of the relevant statutory criteria, 

we conclude that the record does not contain substantial evidence 

that any threat of material injury is real or that actual injury 

is imminent. Accordingly, we determine that the domestic industry 

is not threatened with material injury by reason of LTFV imports 

of DRAMs from Korea. 
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INTRODUCTION 

Following a preliminary determination by the U.S. Department of Commerce 
(Commerce) that imports of dynamic random access memories (DRAMs) of 1 megabit 
(Meg) 1 and above from the Republic of Korea (Korea) 2 are being, or are likely 

1 1 Meg equals 1,048,576 bits. A bit (hinary digit) is a single character 
of a language having just two characters, as either of the binary digits "0" 
or "1." It represents a unit of information storage capacity, as of computer 
memory. 

2 The scope of Commerce's investigation is as follows: 

The products covered by this investigation are dynamic random access 
memory semiconductors (DRAMs) of one megabit and above from the Republic 
of Korea. For purposes of this investigation, DRAMs are all 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 die, and cut die. Processed 
wafers produced in Korea but packaged, or assembled into memory modules, 
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 of this investigation includes memory modules. A memory 
module is a collection of DRAMs the sole function of which is memory. 
Modules include single in-line processing modules (SIPs), single in­
line memory modules (SIMMs), or other collections of DRAMs whether 
unmounted or mounted on a circuit board. Modules that contain other 
parts that are needed to support the function of memory are covered. 
Only those modules which contain additional items which alter the 
function of the module to something other than memory, such as video 
graphics adapter (VGA) boards and cards, are not included in the scope. 

The scope of this investigation also includes video random access memory 
(VRAMs), as well as any future packaging and assembling of DRAMs. 

The scope of this investigation also includes removable memory modules 
placed on motherboards, with or without a CPU, unless the importer of 
motherboards certifies with the Customs Service that neither it, nor a 
party related to it or under contract to it, will remove the modules 
from the motherboards after importation. 

The scope of this investigation does not include DRAMs or memory modules 
that are reimported for repair or replacement. (58 F.R. 15467) 

The subject products are 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 
products were covered by statistical reporting numbers 8473.30.4000, 
8542.11.0035, and 8542.11.0002 of the HTS Annotated. 
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to be, sold in the United States at less than fair value (LTFV), 3 the U.S. 
International Trade Commission (Commission), effective October 29, 1992, 
instituted investigation No. 731-TA-556 (Final) under section 735(b) of the 
Tariff Act of 1930 (the act). 4 This investigation was instituted to determine 
whether 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. Notice of 
the institution of the Commission's investigation and of a public hearing held 
in connection therewith was posted in the Office of the Secretary, U.S. 
International Trade Commission, Washington, DC, and published in the Federal 
Register. 5 The Commission's hearing was held at the U.S. International Trade 
Commission Building in Washington, DC, on March 18, 1993. 

In its final determination, 6 Commerce found that imports of DRAMs of 1 
Meg and above from Korea are being, or are likely to be, sold in the United 
States at LTFV. The applicable statute directs the Commissio.n to make its 
final injury determination within 120 days after notification of Commerce's 
preliminary determination or within 45 days after notification of Commerce's 
final determination, whichever is later. 7 The Commission is scheduled to make 
its final injury determination in this investigation by May 3, 1993. 

A list of participants in the Commission's hearing and copies of 
Commerce's and the Commission's Federal Register notices are presented in 
appendix A. A glossary of certain industry terms is also presented in 
appendix A. 

BACKGROUND 

This investigation results from a petition filed with the Commission and 
Commerce by counsel on behalf of Micron Technology, Inc. (Micron), Boise, ID, 
on April 22, 1992, alleging that an industry in the United States is 
materially injured or threatened with material injury by reason of LTFV 
imports of DRAMs of 1 Meg and above from Korea. In response to that petition 
the Commission instituted investigation No. 731-TA-556 (Preliminary) under 
section 733 of the act8 and, on June 8, 1992, determined that there was a 
reasonable indication of such material injury. 

PREVIOUS AND RELATED COMMISSION INVESTIGATIONS 

The Commission has conducted two previous antidumping investigations 
concerning DRAMs. The first investigation, 9 based on a petition filed by 
Micron on June 24, 1985, covered imports from Japan of assembled 64 kilobit 

3 57 F.R. 49066, Oct. 29, 1992. 
4 19 u.s.c. § 1673d(b). 
5 57 F.R. 53777, Nov. 12, 1992. 
6 58 F.R. 15467, Mar. 23, 1993. 
7 19 u.s.c. § 1673d(b)(2). 
8 19 U.S.C. § 1673b(a). 
9 U.S. International Trade Commission, 64K Dynamic Random Access Memory 

Components From Japan (inv. No. 731-TA-270), USITC Pub. 1862, June 1986. 
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(K) 10 DRAMs of the N-channel metal oxide semiconductor (NMOS) type and 
resulted in an affirmative final determination by the Commission. The second 
investigation, 11 self-initiated by Commerce on December 11, 1985, covered 
import~ from Japan of 256K and above DRAMs of both the NMOS and the 
complementary metal oxide semiconductor (CMOS) type, 12 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. 13 

On March 10, 1986, the Commission instituted an investigation of unfair 
trade practices14 concerning the importation into (or sale in) the United 
States of certain DRAMs, components thereof, and products containing the same, 
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 violation 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 practices15 concerning the importation into (or sale in) the United 
States of certain DRAMs, static random access memories (SRAMs), components 
thereof, and products containing the same, by reason of alleged infringement 
of certain claims of eight U.S. patents. The complaint, filed by SGS-Thompson 
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. 

10 1 K equals 1, 024 bits. 
11 U.S. International Trade Commission, Dynamic Random Access Memory 

Semiconductors of 256 Kilobits and Above From Japan (inv. No. 731-TA-300). 
12 It appears that in recent years the markets have moved toward CMOS 

DRAMs, while NMOS DRAMs increasingly have become part of a somewhat obsolete 
process technology. 

13 The agreement also addressed pricing of erasable programmable read only 
memories (EPROMs), which were the subject of an ongoing antidumping 
investigation, and various other issues, including market access in Japan. 

14 Inv. No. 337-TA-242. 
15 Inv. No. 337-TA-312. 



I-6 

On December 11, 1992, the Commission instituted an investigation16 to 
determine whether there is a violation of subsection (a){l)(B) of section 337 
of the act17 in the importation and sale of certain anisotropically etched 
1 Meg and greater DRAMs, components thereof, and products containing such 
DRAMs, alleged to be manufactured abroad by a process covered by a patent held 
by Micron. 18 Micron filed the complaint with the Commission on November 13, 
1992, 19 alleging that Hyundai Electronics America, Inc.; Hyundai Electronics 
Industries Co., Ltd. (Hyundai); Goldstar Electron America, Inc.; and Goldstar 
Electron Co., Ltd. (Goldstar) are importing and selling DRAMs of 1 Meg and 
above that were produced by a process that infringes Micron's patent. 20 On 
March 25, 1993, the Commission determined not to review an initial 
determination designating the investigation "more complicated," thereby 
extending the deadline for completion of the investigation by 6 months, until 
June 20, 1994. 21 

THE PRODUCT 

Description and Uses 

A 1 Meg DRAM is a monolithic integrated circuit (IC) with 1,048,576 
storage cells (bits), each of which contains a miniature transistor and 
capacitor. The 1 Meg DRAM is one of a series of DRAMs produced with 
increasing densities since. the lK 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 by 1991, limited amounts of 
16 Meg (16,777,216 bits) DRAMs reached the marketplace, with commercial 
quantities sold in 1992. 

The 64 Meg (67,108;864 bits) DRAM device, still reportedly in its 
development stage, is currently being researched in laboratories and pilot 
lines for eventual production and commercialization forecast for 1994. 22 

Media reports also indicate that several Japanese-owned firms (all of which 
maintain DRAM production facilities in the United States) have developed 256 
Meg DRAM prototypes. It is reported that by adapting existing technology, 

16 Inv. No. 337-TA-345. 
" 19 u.s.c. § 1337. 
~ 57 F.R. 60246, Dec. 18, 1992. 
19 A supplement to the complaint was filed on Dec. 3, 1992. 
20 Hyundai and Goldstar are Korean producers of DRAMs and respondents in 

this antidumping investigation. A third Korean DRAM producer, Samsung 
Semiconductor, Inc. (Samsung), was not named in the patent infringement 
complaint because the firm reportedly has a cross-licensing agreement with 
Micron. "DRAM Suits Mounting," Electronic Buyers' News, Nov. 23, 1992. 

21 58 F.R. 18810, Apr. 7, 1993. 
22 On Mar. 24, 1993, NEC announced that it would begin sample shipments of 

64 Meg DRAMs by April 1993. The firm noted that volume production is 
scheduled to begin in late 1994 at one of its Japanese plants, with an initial 
monthly production of 10,000 units. U.S. Department of State telegram, Mar. 
29, 1993, Fukuoka, message reference No. 0065. 
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DRAM producers can begin manufacturing 256 Meg DRAMs by 1996. In addition, at 
least one Japanese-owned firm has reportedly developed a manufacturing 
technique that could be used to produce 1 Gigabit (Gig) DRAMs. 23 Despite the 
apparent rush to develop future generations of DRAMs, doubts have been raised 
concerning the difficulty of manufacturing the 1 Gig DRAM. Press reports 
indicated that "It is one thing to produce a prototype, it is another to 
manufacture 1 Gig chips in bulk with an acceptably low throwout rate. "24 

Furthermore, one source concluded that "the 256 Meg DRAM may represent the 
technological limit f<?r mass manufacture given known technology. 1125 

In each DRAM cell, information is stored 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 "l." 
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 60ns to lOOns. 

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. 1126 

Other items included in the scope of Commerce's investigation are VRAMs 
of 1 Meg and above and DRAM memory modules containing DRAMs of 1 Meg and 

23 1 Gig equals 1,073,741,824 bits. 
24 U.S. Department of State telegram, Mar. 3, 1993, Tokyo, message 

reference No. 03411. 
25 Ibid. 
26 SRAMs, other random access memory devices not included in the scope of 

Commerce's investigation, do not require refresh charges, but are more costly 
to produce because tight cell densities are more difficult to achieve. Due 
primarily to the complexity of the SRAM cell structure, the development 
typically lags that of DRAMs by a generation. EPROMs, other semiconductor 
memory devices that are not included in the scope of Commerce's investigation, 
also store data permanently and do not require refresh charges. Further, 
EPROMs contain "read only" memories (see discussion in the glossary) while 
DRAMs contain "read/write" memories and thus, are not interchangeable in use. 
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above. 27 VRAMs, i.e., dualport DRAMs, are DRAMs that contain two data ports 
used to simultaneously send and receive data. A DRAM memory module is a 
packaging arrangement consisting of a printed circuit board containing two or 
more DRAMs. 28 The most common types of DRAM memory modules are SIPs, SIMMs, 
memory cards, and memory.boards. 

DRAMs and DRAM memory modules imported into the United States are 
essentially interchangeable with those produced by U.S. firms. The devices 
are dual in-line packages (a single DRAM) or memory modules (containing 
multiple DRAMs) that are lead-to-lead compatible; lead spacings and 
encapsulation are standard. 29 DRAMs and memory modules that contain these 
devices are used in a variety of products that require the storage of dynamic 
random access memory, such as computers, computer accessories, office 
automation equipment, automated data processing equipment, telecommunications 
equipment, and consumer electronic products. The largest of the DRAM end uses 
is for main memory in computers. 30 DRAM memory modules are primarily used to 
expand storage capacity and provide more versatility than dual in-line 
packages. 31 VRAMs are used primarily in video graphics display applications. 

Manufacturing Process 

The production of DRAMs is generally divided into four separate 
operations: wafer fabrication, wafer probe, 32 assembly, and testing. DRAMs 
are produced in large numbers on a single silicon wafer; each of the uncased 
DRAMs is called a chip or a die. The production of the chips on the silicon 
wafer, called wafer fabrication, is relatively the most technologically 
demanding and costly of the operations. The process needed to produce the 
chips on the silicon wafer includes repeated photolithographic steps, using a 
mask set to form the circuitry design, and the controlled introduction of 
impurity atoms (dopants) into the silicon crystal. The introduction of the 
dopants into the silicon wafer forms conductive regions on the wafer by 
changing the electrical characteristics in selected areas. Metal connections 
between selected areas of each die are formed and a final protective coating 

27 Also included in the scope of Commerce's investigation are unassembled 
DRAMs of 1 Meg and above, including processed wafers, uncut dice, and cut 
dice. In its final determination, Commerce added to the scope of its 
investigation removable memory modules placed on motherboards, unless the 
importer certifies it will not remove the modules from the motherboards after 
importation. 

28 DRAM memory modules may also contain other parts. If those other parts 
change the function of the module to something other than memory, such as VGA 
boards and cards, they are excluded from the scope of Commerce's 
investigation. 

29 International Business Machines Corp. (IBM), a captive producer of 
DRAMs, indicated***· 

30 Petitioner indicated that 70 to 80 percent of DRAMs are used in personal 
computers. Transcript of the hearing, p. 46. 

31 Petitioner indicated that personal computers, which previously used 
primarily dual in-line DRAM packages, currently use almost exclusively DRAM 
memory modules. Petitioner's posthearing brief, app. A, p. 11. 

32 Also known as wafer sorting. 
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is then deposited on the wafer. It is during wafer fabrication that the 
essential technical characteristics of the finished DRAM are developed. 
Following wafer fabrication, each die on the wafer is electrically tested and 
defective dice are marked. This stage, known as wafer probe, is generally 
conducted where wafer fabrication is performed. The wafers are then cut into 
dice and the good dice are usually wire bonded or otherwise connected to lead 
frames and encapsulated. The process of wire bonding and encapsulation/final 
sealing (or installation into a plastic or ceramic case) 33 is called assembly. 
After assembly, the cased DRAMs are marked for identification purposes and 
tested to ensure quality and reliability. 

According to industry sources, the manufacturing process for VRAMs is 
identical to that for DRAMs. The dual port circuitry design of the VRAM (as 
opposed to the single port circuitry design of other DRAMs) 34 is created by 
using a different mask set during the photolithographic process at the DRAM 
wafer fabrication stage. 35 

DRAM memory modules are usually constructed by soldering or otherwise 
attaching assembled DRAMs to a printed circuit board or other substrate. 
Following assembly, the modules are cleaned and tested. In the United States, 
DRAM memory modules are produced by DRAM producers, by those who purchase 
DRAMs from domestic or foreign suppliers, and by those who produce modules for 
others under a toll agreement. Evidence on the record in this investigation 
suggests that there are a large number of small module assemblers that 
assemble memory module·s from purchased DRAMs or on a toll basis and that there 
is very little value added by these assemblers. 36 In addition, module 
assembly, a relatively simple process, reportedly requires little technical 
expertise37 and relatively small amounts of capital to operate. 38 

33 Ceramic packaging, often required by military customers, can provide 
greater protection from mechanical shock and the external environment than 
plastic packaging. 

34 In 1992, Micron expanded its product line to include another 
"derivative" DRAM product, the "triple port DRAM." This DRAM contains three 
access ports, allowing faster graphics applications with more flexibility. 

35 "The decision to produce either DRAMs or VRAMs on a fabrication line is 
simply a matter of deciding which mask sets to insert into the 
photolithography steppers, a very quick process. Any company that currently 
produces DRAMs can easily either design or license a VRAM." Petitioner's 
prehearing brief, p. 77. 

36 According to Micron, "the standard cost in today's market of the 
material, labor and overhead for a SIMM module, not including the cost of the 
DRAMs themselves, is $2 or less." Petitioner's prehearing brief, pp. 11-12. 
The petitioner adds that the DRAMs contained in a module account for at least 
90 percent of the cost of the module. Petitioner's posthearing brief, app. 
A., p. A.11. 

37 The petitioner indicates that "the relative ease of module assembly" is 
shown by comparing the relatively low yield loss experienced during module 
assembly and the relatively high yield loss experienced during DRAM 
production. Petitioner's prehearing brief, p. 12. For further information 
concerning the U.S. producers' yield losses, see the section of this report 
entitled "Financial Experience of U.S. Producers." 

38 Transcript of the hearing, pp. 86, 101, 179-180. 
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U.S. Tariff Treatment 

The U.S. Customs Service (Customs) has determined that, for tariff and 
marking purposes, the country of origin of imported DRAMs is the location of 
assembly rather than the location of wafer fabrication. 39 Under Customs 
regulations in the European Community (EC) and Japan, in contrast, the country 
of origin is determined by the location of the wafer fabrication. 

Imports of DRAMs are classified in HTS subheading 8542.11.00. 40 This 
tariff subheading provides for digital monolithic !Cs, including metal oxide 
semiconductor (MOS) memory devices of silicon. 41 Uncased or unassembled DRAMs 
are covered by statistical reporting number 8542.11.0001, along with all 
uncased digital monolithic !Cs of silicon. Since 1991, cased DRAMs of 1 Meg 
and above have fallen under 3 separate 10-digit statistical provisions. 42 

Cased or assembled DRAMs with a density of 1 Meg are counted under statistical 
reporting number 8542.11.0024 (over 300,000 but not over 3,000,000 bits), and 
cased or assembled DRAMs with a density above 3,000,000 bits are reported 
under statistical reporting numbers 8542.11.0026 (over 3,000,000 but not over 
15,000,000 bits) and 8542.11.0034 (over 15,000,000 bits). Memory modules are 
classified in HTS subheading 8473.30.40. This subheading provides for parts 
and accessories (other than carrying cases and the like and those 
incorporating a cathode ray tube) suitable for use solely or principally with 
automatic data processing machines and units of HTS head;i.ng 8471 (see ·U.S. 
Customs Service ruling HQ 087791 of February 1, 1991). 43 

During the period covered in this investigation, U.S. imports of 1 Meg 
and above DRAMs, provided for in HTS subheading 8542.11.00, as well as memory 
modules, provided for in HTS subheading 8473.30.40, entered under the column 
1-general or most-favored-nation unconditionally free rate of duty. 

39 Because of this U.S. origin criterion and the scope of Commerce's 
investigation, Customs would be responsible for examining not only every DRAM, 
VRAM, and memory module entering the Customs territory, but also every 
motherboard and CPU, regardless of the country of export. 

40 VRAMs are provided the same tariff treatment as other DRAMs. 
41 By virtue of HTS general rule of interpretation 2(a), the subheading 

covers such goods whether complete or incomplete, finished or unfinished, or 
assembled or unassembled. 

42 The method by which DRAMs were classified under the HTS changed during 
the period for which information was requested in this investigation. Prior 
to 1991, all DRAMs were classified under a number that also included SRAMs. 
Beginning in 1991, DRAMs and SRAMs were given separate .classification numbers. 

43 Some types of memory modules may also be classified in HTS subheading 
8548.00.00, which provides for electrical parts of machinery or apparatus, not 
specified or included elsewhere in chapter 85 of the HTS. Although this HTS 
subheading was not cited in Commerce's scope of the investigation, Commerce's 
written description is dispositive. During the period for which data were 
requested in this investigation, memory modules provided for in HTS subheading 
8548.00.00 were subject to a 3.5-percent ad valorem tariff. 
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THE NATURE AND EXTENT OF SALES AT LTFV 

On March 23, 1993, Commerce published in the Federal Register notice of 
its final determination regarding imports of DRAMs of 1 Meg and above from 
Korea. 44 In its final determination, Commerce found that the subject imports 
are being, or are likely to be, sold in the United States at LTFV, as provided 
in section 735 of the act. The final margins, as amended, 45 are presented in 
the following tabulation (in percent): 

Producer/manufacturer/exporter 

Golds tar ........................ . 
Hyundai ......................... . 
Samsung ......................... . 
All others ...................... . 

LTFV margin 

4.97 
11.45 

.82 
3.89 

Commerce determined that the products covered by its investigation 
constitute three "such-or-similar" categories of merchandise: (1) DRAM 
semiconductor chips of 1 Meg and above; (2) VRAM semiconductor chips of 1 Meg 
and above; and (3) memory modules. In determining whether sales of the 
subject products to the United States were made at LTFV, Commerce compared the 
United States price (USP) to the foreign market value (FMV) during the period 
November 1, 1991, through April 30, 1992. The USP was based either on the 
purchase price of the Korean product by unrelated purchasers in the United 
States prior to importation or, in those instances when sales to the first 
unrelated purchaser took place after importation, on exporter's sales price. 
The FMV for Goldstar and Samsung merchandise was based on sales to unrelated 
customers in Korea, while the FMV for Hyundai products was based on third­
country sales to unrelated customers because there were insufficient sales in 
Korea to serve as a viable basis for calculation of FMV. Singapore was 
selected as the third country. 

In addition, petitioner alleged the existence of "critical 
circumstances" with respect to imports of DRAMs of 1 Meg and above from Korea. 
In accordance with section 735(a)(3) of the act, Commerce determined that 
critical circumstances do not exist with respect to the subject imports. 

In its final determination and in accordance with section 733(d)(l) of 
the act, Commerce directed Customs to continue to suspend liquidation of all 
entries of the subject products that are entered, or withdrawn from warehouse, 
for consumption on or after October 29, 1992, and to require a cash deposit or 
the posting of a bond equal to the final dumping margins. 

" 58 F.R. 15467, Mar. 23, 1993. 
45 Commerce revised the final LTFV margins "based on a reexamination of 

information used in the final determination." U.S. Department of Commerce, 
letter to USITC, Apr. 21, 1993. 
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THE U.S. MARKET 

The period for which data were collected in this investigation is from 
January 1989 through September 1992. Data concerning DRAMs, VRAMs, and DRAM 
memory modules were collected separately for the time period indicated above; 
however, unless specified otherwise, the information presented in the 
remainder of the body of this report is for DRAMs (including VRAMs). 46 

Information collected in this investigation concerning VRAMs and DRAM memory 
modules is presented separately in appendixes B and C, respectively, unless 
specified otherwise. 47 Data collected concerning DRAMs, by densities, are 
presented in appendix D and DRAM (including VRAM) summary data are presented 
in appendix E, unless specified otherwise. 

For the purpose of presentation in this report, "domestic" DRAMs include 
U.S.-fabricated uncased DRAMs (regardless of cased DRAM assembly location) and 
U.S.-assembled cased DRAMs (regardless of uncased DRAM fabrication 
location). 48 "Imported" DRAMs include Korean-fabricated uncased DRAMs 
(regardless of cased DRAM assembly location) and uncased DRAMs that are 
fabricated in countries other than the United States and Korea and are 
assembled in countries outside the United States. 

U.S. Producers 

U.S. producers of uncased DRAMs perform wafer fabrication (and generally 
wafer probe) in the United States, and U.S. producers of cased DRAMs conduct 
DRAM assembly and testing operations in the United States. The Commission 
sent DRAM producers' questionnaires requesting data on DRAM operations to 11 
firms identified in the preliminary investigation as U.S. DRAM producers. The 
Commission also sent DRAM producers' questionnaires to 31 additional firms 
identified as possible participants in the U.S. DRAM market by industrial 
directories and by the preliminary investigation record. Twenty-four firms 
responded that they did not produce DRAMs in the United States and seven firms 
did not respond to the Commission's request for information. Of the 11 known 
producers of DRAMs, 9 firms performed wafer fabrication in the United States, 
6 of which also generally performed some DRAM assembly operations in the 
United States, and 2 firms performed only DRAM assembly operations in the 
United States. The 11 U.S. producers from whom data were collected in this 
investigation are believed to account for all DRAM wafer fabrication and 
assembly performed in the United States. Each of the firms and the nature of 
its operations relating to the production of DRAMs are discussed below. 

46 VRAMs are included in the DRAM data in the body of this report because 
VRAMs are part of the family of DRAMs. 

47 Data on DRAMs (including VRAMs) and memory modules that contain such 
devices are not combined in the majority of the presentations in this report 
because a large amount of double counting would occur for the DRAMs used in 
U.S. module production. However, where possible, a combined presentation of 
the items has been made in the body of this report. 

48 There were virtually no reported U.S. imports of uncased DRAMs from 
Korea during the period for which data were collected in this investigation. 
Therefore, U.S.-assembled DRAMs that contain Korean-fabricated dice are 
virtually nonexistent. According to questionnaire responses, there was no 
reported U.S. assembly of Korean-fabricated dice. 
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Fujitsu Microelectronics, Inc. (Fujitsu) 

Fujitsu Ltd. is a major global corporation headquartered in Tokyo, 
Japan. The Japanese parent and its subsidiary companies produce computer and 
information processing systems, telecommunication systems, electronic devices, 
and other products. The firm's total net sales in fiscal year 1991 were $21 
billion, with net income of $586 million, compare~ with its U.S. DRAM 
establishment net sales in 1991 of *** 

The Japanese parent owns and operates DRAM wafer fabrication facilities 
in the United States, Japan, and the United Kingdom and DRAM assembly 
operations in the United States, Japan, the United Kingdom, ***· In the 
United States, Fujitsu fabricated uncased DRAMs in Gresham, OR, approximately 
*** of which were sent to its San Diego, CA, facility for assembly during the 
period for which information was requested. The remaining uncased DRAMs were 
shipped to Fujitsu's foreign affiliates for assembly. 49 In San Diego, CA, 
Fujitsu assembled cased DRAMs ***from U.S.-fabricated uncased DRAMs. 

* * * * * * 
The Japanese parent and its wholly-owned subsidiaries in the United 

Kingdom, *** During the period covered by the investigation, Fujitsu 
reported *** *** 

Hitachi Semiconductor (America), Ltd. (Hitachi) 

Hitachi Ltd. is a multinational corporation based in Japan. The 
Japanese parent and its subsidiary companies produce a wide variety of 
products, including information systems, electronics, power and industrial 
systems, consumer electronics, home appliances, and other materials and 
services. The firm's total net sales in fiscal year 1991 were $54 billion and 
net income was $1.6 billion, compared with its U.S. DRAM establishment net 
sales of***· 

The parent firm maintains DRAM *** facilities in the United States and 
Japan and DRAM*** facilities in Japan, the United States, Germany, and 
Malaysia. *** In the United States, *** in Texas and***· *** 

* * * * * * * 

International Business Machines Corp. (IBM) 

IBM, headquartered in Armonk, NY, and its worldwide subsidiaries produce 
a wide range of advanced information technology products and off er a variety 
of related services. The firm's total revenues in fiscal year 1991 were $64 
billion, with a net loss of $2.8 billion. IBM indicated that virtually all 
DRAMs produced are internally consumed. 

* * * * * * * 

49 Fujitsu reported *** 
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Matsushita Semiconductor Corp. of America (Matsushita) 

Matsushita is a wholly-owned subsidiary of the multinational 
corporation, Matsushita Electric Corp., headquartered in Osaka, Japan. The 
firm operates DRAM*** facilities in Japan and the United States. The firm's 
DRAM*** operations began in the-United States ***· 

* * * * * * * 

Micron Technology, Inc. (Micron) 

Micron, the petitioner, performs DRAM wafer fabrication and assembly 
activities at its headquarters in Boise, ID. At the same location, the firm 
also produces SRAMs, other semiconductor components, and memory-intensive 
board-level products. *** In 1991, the firm accounted for *** percent of 
uncased DRAM production and *** percent of cased DRAM production in the United 
States. 

* * * * * * * 

Mitsubishi Semiconductor America, Inc. (Mitsubishi) 

Mitsubishi is wholly owned by Mitsubishi Electric Corp. in Japan. The 
firm reported DRAM *** facilities in the United States and Japan. In the 
United States, DRAMs are *** in Durham, NC, *** 

* * * * * * * 

Motorola, Inc. (Motorola) 

Motorola, a multinational corporation headquartered in the United 
States, is the sole owner of DRAM*** facilities in the United States and the 
United Kingdom and of DRAM *** operations in Malaysia and Japan. In addition, 
Motorola entered into an agreement with Toshiba in 1988 ta jointly own and 
operate a DRAM wafer fabrication facility in Japan. 

* * * * * * * 

NEC Electronics, Inc. (NE-C) 

NEC Corp., headquartered in Tokyo, Japan, is an international supplier 
of electronic products that include communication systems and equipment, 
computers and industrial electronic systems, and electronic devices. The 
firm's total net sales in fiscal year 1991 were $26 billiO.n with net income of 
$952 million, compared with its U.S. DRAM establishment net sales of *** in 
1991. 

NEC Corp. in Japan, the parent of NEC, maintains DRAM *** facilities in 
Japan, the United Kingdom, and the United States. NEC also owns and operates 
a DRAM *** facility in Singapore. In the United States, NEC operates a DRAM 
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*** facility in Roseville, CA. During the entire period for which data were 
collected, the firm indicated that it manufactured *** DRAMs in the United 
States. 

* * * * * * * 

Oki Semiconductor (Oki) 

Oki is wholly owned by Oki Electric Industry Co., Ltd. in Japan. The 
Japanese parent owns and operates DRAM production facilities in the United 
States and Japan. In the United States, Oki performs DRAM*** operations in 
Tualatin, OR. 

* * * * * * * 

Texas Instruments, Inc. (TI) 

Tl, headquartered in Dallas, TX, produces semiconductors, defense 
electronic systems, so-ftware productivity tools, computer systems and 
peripheral products, custom engineering and manufacturing services, electrical 
controls, metallurgical materials, and consumer electronics products. The 
firm's net revenues for 1991 were $6.8 billion and the company reported a loss 
of $249 million; its U.S. DRAM establishment's net sales in 1991 were *** 

TI wholly owns DRAM*** facilities in the United States, Japan, and 
Italy and jointly owns DRAM*** facilities in Taiwan, Singapore, and Japan. 
DRAM *** operations located in Singapore, Italy, and Japan are wholly owned by 
TI. *** 

In the United States, DRAM*** is performed in Dallas, TX. 50 

* * * * * * * 

Toshiba America, Inc. (Toshiba) 

Toshiba is wholly owned by Toshiba Corp. headquartered in Tokyo, Japan. 
The parent firm wholly owns DRAM *** facilities in Japan and DRAM *** 
operations in Japan and the United States. Toshiba also jointly owns and 
operates a DRAM *** facility with Motorola in Japan. 

In the United States, Toshiba's *** facility is in Sunnyvale, CA. 

* * * * * * * 
Presented in table 1 are the 11 known U.S. firms that reported uncased 

or cased DRAM production during the period for which data were collected. 
Also presented is each firm's position on the petition, share of total 1991 

50 *** 
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Table 1 
DRAMs: U.S. producers, positions on the petition, shares of reported 1991 
U.S. production of uncased and cased DRAMs, U.S. production locations, and 
U.S. production activities1 

Firm Position 

Fujitsu ..... *** 

Hitachi. .... *** 
IBM ......... *** 
Matsushita .. *** 
Micron ...... Supports7 

Mitsubishi .. *** 
Motorola .... *** 
NEC ......... Supports 
Oki ......... *** 
TI .......... Supports 
Toshiba ..... *** 

Total ... 

Share of Share of 
uncased DRAM cased DRAM 
production2 production3 

Percent Percent 

*** *** 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 
*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

100.0 100.0 

U.S. 
production 
location(s) 

Gresham, OR 
San Diego, 
Irving, TX 
Essex Jct., 

CA 

VT 
Puyallup, WA 
Boise, ID 
Durham, NC 
Mesa, AZ 
Roseville, CA 
Tualatin, OR 
Dallas, TX 
Sunnyvale, CA 

U.S. 
production 
activity4 

Fab 
A/T 
*** 
*** 
*** 
Fab & A/T 
*** 
*** 
*** 
*** 
*** 
*** 

1 The information presented is from all known U.S. producers of uncased and 
cased DRAMs. 

2 The shares presented are calculated based on total 1991 uncased DRAM 
production (i.e., DRAM dice fabrication in units) reported by U.S. DRAM 
fabrication facilities. Uncased DRAM production includes that product which 
is used internally for the production of cased DRAMs and that which is 
shipped. Note that the uncased DRAM production activity is relatively the 
most technologically demanding and costly of the operations. 

3 The shares presented are calculated based on total 1991 cased DRAM 
production (i.e., cased DRAM assembly in units) reported by U.S. DRAM assembly 
facilities. Cased DRAM production includes that product which is used 
internally for the production of other products and that which is shipped, 
regardless of the source of the uncased DRAMs. No U.S. assembly of uncased 
Korean DRAMs was reported. 

4 "Fab" indicates that the firm performs wafer fabrication in the United 
States and "A/T" indicates that the firm performs assembly ~nd testing in the 
United States. 

5 *** 
6 *** 
7 Micron is the petitioner in this investigation. 

Note.--Because of rounding, figures may not add to the totais shown. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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U.S. production of uncased and cased DRAMs, locations of U.S. production 
facilities, and the production operations performed at each U.S. facility. 

According to information submitted in petitioner's posthearing brief, 51 

producers of both DRAMs and memory modules account for 70 percent of world 
production of memory modules. Petitioner submitted an excerpt from a May 1992 
report by In-Stat, Inc., entitled "The Merchant Market for DRAM Modules." 
According to this report: 

* * * * * * * 
The In-Stat report shows that firms that produce DRAMs in the United 

States also accounted for over one-half of the value of world shipments of 
DRAM modules in 1991 (although not all of these firms assembled modules in the 
Unites States). Samsung, a Korean DRAM producer, was the largest single 
producer of DRAM modules, with almost 10 percent of the total. 52 Additional 
information on modules is contained appendix C of this report. 

U.S. Importers 

The Commission sent importers' questionnaires to approximately 150 firms 
identified as possible U.S. importers of DRAMs by***• the preliminary 
investigation record, and industrial directories. Sixty-nine firms responded 
that they did not import DRAMs and 56 firms did not respond to the 
Commission's request for information. Thirty-two firms indicated that they 
imported DRAMs into the United States during the period for which information 
was requested; however, usable import data were received from only 26 firms. 
Of th~ 26 importing firms that responded to the Commission's request, 17 firms 
reported imports of Korean DRAMs and 18 firms reported imports of DRAM 
products from other countries. 53 During the period of investigation, *** of 
the importing firms also performed DRAM wafer fabrication and/or DRAM assembly 
operations in the United States, ***of which reported imports of subject 
DRAMs from Korea. Import data provided in the questionnaire responses are 

51 Posthearing brief, app. A, Responses to Commission Questions, p. A.12, 
and exh; A. 3. 

52 The report notes that ***. 
53 Imports of products from other countries include imports from Japan, 

Taiwan, the United Kingdom, Germany, Italy, Singapore, and Canada. 
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estimated to account for more than 95 percent of U.S. imports from Korea54 and 
approximately 60 percent of U.S. imports from countries other than Korea. 55 

Channels of Distribution56 

Both U.S.-produced and Korean DRAMs are sold to a variety of customers, 
including original equipment manufacturers (OEMs), franchise distributors, 
value-added/aftermarket resellers, and brokers/independent distributors. 
Sales of both U.S.-produced and Korean DRAMs are made to unrelated and related 
customers. Presented in table 2 are U.S. shipments of U.S.-produced DRAMs and 
Korean DRAMs to unrelated and related distributors and OEMs. 

According to questionnaire responses, in 1991, *** percent of U.S. 
shipments of U.S.-produced cased DRAMs were made to related OEMs and*** 
percent were made to unrelated OEMs. During the same period, all of the U.S. 
shipments of U.S.-assembled DRAMs to distributors went to unrelated firms. 

Importers of Korean DRAMs shipped *** percent of their total shipments 
of such DRAMs to related OEMs and*** percent to unrelated OEMs. Of the U.S. 
shipments of Korean DRAMs to distributors, virtually all went to unrelated 
distributors. 

54 Data coverage concerning imports from Korea was estimated as a 
percentage of Korean producers' total exports of DRAMs to the United States as 
reported in the foreign producers' questionnaires. 

55 Data coverage concerning imports from other sources was estimated as a 
percentage of imports as reported in Commerce's official import statistics. 
Staff believes, however, that it has received import information from the 
largest importers of DRAMs from countries other than Korea and that the data 
coverage is actually much higher than that indicated be<:ause staff believes 
the official import statistics are overstated. Official import statistics 
include products that are outside the scope of this inve.:;;tigation during a 
portion of the period of investigation (see the section Qf' this report 
entitled "U.S. Tariff Treatment") and may also incorrectly report the 
transshipments of Korean product to the United States through other countries. 

56 Separate channels of distribution data were not collected for value­
added/aftermarket resellers. For additional information concerning channels 
of distribution and other factors affecting demand, see the section of this 
report entitled "Pricing and Marketing Considerations." 
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Table 2 
Cased DRAMs: U.S. producers' U.S. shipments 1 and Korean importers' U.S. 
shipments2 of cased DRAMs to unrelated and related distributors and OEMs, 1991 

(In 1.000 units) 
Distributors 

Product Related Unrelated 

U.S. producers' 
U.S. shipments...... *** 

Korean importers' 
U.S. shipments...... *** 

*** 

*** 

OEMs 
Related Unrelated 

*** *** 

*** *** 

1 The data presented for U.S. producers' U.S. shipments were provided by 
all known U.S. producers of cased DRAMs. These shipment data include U.S.­
assembled DRAMs regardless of the source of the uncased DRAM. No U.S. 
assembly of imported uncased Korean DRAMs was reported. 

2 The data presented concerning Korean DRAMs were provided by 17 U.S. 
importers, whose DRAM imports from Korea in 1991 are estimated to account for 
greater than 95 percent of total U.S. DRAM imports from Korea. Note that 
there are virtually no imports of uncased DRAMs from Korea. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Apparent U.S. Consumption 

Data concerning apparent U.S. consumption of DRAMs of 1 Meg and above 
and all DRAMs are presented in tables 3 and 4, respectively. These data are 
calculated based on U.S. shipments of cased DRAMs as reported by U.S. 
producers and importers. 57 ' 

The quantity of apparent U.S. consumption of DRAMs of 1 Meg and above, 
in units and bits, 58 increased in every period for which data were requested. 
Likewise, the quantity of apparent U.S. consumption of all DRAMs, in units and 
bits, increased in all periods. 

U.S. apparent consumption of DRAMs of 1 Meg and above, in terms of 
value, increased irregularly from 1989 to 1991 and increased sharply from 
January-September 1991 to January-September 1992. U.S. apparent consumption 

57 Apparent U.S. consumption as presented in tables 3 and 4 is understated 
by the import data concerning DRAMs from countries other than Korea that were 
not provided by importers' questionnaire recipients. Despite the 
understatement, which staff believes to be relatively small, apparent U.S. 
consumption, as presented, was calculated using the import data submitted in 
response to Commission questionnaires rather than official import statistics 
because staff believes that the official import statistics are overstated and 
that the primary data collected are more reliable. 

58 Because demand for DRAMs is of ten measured by the amount of memory 
contained, quantities in bits, as well as units, are presented throughout this 
report, when available. 
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Table 3 
Cased DRAMs2:l Meg: U.S. shipments of "domestic" product, 1 U.S. shipments of 
"imported" product, 2 and apparent U.S. consumption, 1989-91, January-September 
1991, and January-September 1992 

Item 

U.S. shipments of "domestic" 
product: 

DRAMs made from U.S. dice--
Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 3rd-source 

dice cased in U.S ....... . 
Total ................. . 

U.S. shipments of "imported" 
product: 

DRAMs made from 
Korean dice--

Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 

3rd-source dice--
Cased in Korea .......... . 
Cased in 3rd sources .... . 

Subtotal .............. . 
Total ............... . 

1989 1990 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

0 
*** 
*** 
*** 

Jan. -Sept. - -
1991 1991 1992 

Quantity (billion bits) 

0 0 0 
*** *** *** 
*** *** *** 
*** *** *** 

*** *** *** 
*** *** *** 

*** *** *** 
0 0 0 

*** *** *** 
*** *** *** 

0 0 0 
*** *** *** 
*** *** *** 
*** *** *** 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

Apparent consumption .. . 187.373 351. 647 597.182 419.096 720.378 

U.S. shipments of "domestic" 
product: 

DRAMs made from U.S. dice--
Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 3rd-source 

dice cased in U.S ....... . 
Total ................. . 

U.S. shipments of "imported" 
product: 

DRAMs made from 
Korean dice--

Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 

3rd-source dice--
Cased in Korea .......... . 
Cased in 3rd sources .... . 

Subtotal .............. . 
Total ............... . 

Apparent consumption .. . 

See footnotes at end of table. 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

0 
*** 
*** 
*** 

175.948 

Quantity (1.000 units) 

0 0 0 0 
*** *** *** *** 
*** *** *** *** 
*** *** *** *** 

*** *** *** *** 
*** *** *** *** 

*** *** *** *** 
0 0 0 0 

*** *** *** *** 
*** *** *** *** 

0 0 0 *** 
*** *** *** *** 
*** *** *** *** 
*** *** *** *** 

298.754 389.149 288.283 333.354 



I-21 

Table 3--Continued 
Cased DRAMsil!!l Meg: U.S. shipments of "domestic" product, 1 U.S. shipments of 
"imported" product, 2 and apparent U.S. consumption, 1989-91, January-September 
1991, and January-September 1992 

Item 1989 1990 1991 
Jan. -SeRt. - -
1991 1992 

Value (1,000 dollars) 
U.S. shipments of "domestic" 

product: 
DRAMs made from U.S. dice--

Cased in Korea ........... 0 0 0 0 
Cased in United States ... *** *** *** *** 
Cased in 3rd sources ..... *** *** *** *** 

Subtotal ............... *** *** *** *** 
DRAMs made from 3rd-source 

dice cased in U.S ........ *** *** *** *** 
Total .................. *** *** *** *** 

U.S. shipments of "imported" 
product: 

DRAMs made from 
Korean dice--

Cased in Korea ........... *** *** *** *** 
Cased in United States ... 0 0 0 0 
Cased in 3rd sources ..... *** *** *** *** 

Subtotal ............... *** *** *** *** 
DRAMs made from 

3rd-source dice--
Cased in Korea ........... 0 0 0 0 
Cased in 3rd sources ..... *** *** *** *** 

Subtotal ............... *** *** *** *** 
Total ................ *** *** *** *** 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

Apparent consumption ... 1,995,253 1,934,552 2,322,531 1,693,718 2,106,553 

1 "Domestic" product includes U.S.-fabricated uncased DRAMs (regardless of cased 
DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of uncased DRAM 
fabrication location). The data presented for U.S. shipments of "domestic" cased 
DRAMs are from all known U.S. producers of uncased and cased DRAMs and account for 
virtually all known U.S. shipments of "domestic" products. Shipment data do not 
reconcile with inventory and production data. Firms cited "yield loss, scrap, 
samfles, returns, and theft" as the reasons for the discrepancies. 

"Imported" product includes Korean-fabricated uncased DRAMs (regardless of 
cased DRAM assembly location) and uncased DRAMs that are fabricated in countries 
other than the United States and Korea and are assembled in countries outside the 
United States. The data presented are from 26 U.S. importers of DRAMs. Reported 
U.S. imports of DRAMs from Korea are estimated to account for greater than 95 
percent of total U.S. DRAM imports from Korea in 1991 and reported U.S. imports of 
DRAMs from all other countries are estimated to account for approximately 60 
percent of U.S. DRAM imports from all other countries in the same period (see the 
section of this report entitled "U.S. Importers"). Shipment data do not reconcile 
with inventory and import data. Firms cited "scrap, samples, returns, and theft" 
as the reasons for the discrepancies. 

Note.--The term "3rd source" refers to countries other than Korea and the United 
States. Bit figures presented have been truncated rather than rounded; however, 
bit totals were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table 4 
Cased DRAMs: U.S. shipments of "domestic" product, 1 U.S. shipments of "imported" 
product, 2 and apparent U.S. consumption, 1989-91, January-September 1991, and 
January-September 1992 

Item 

U.S. shipments of "domestic" 
product: 

DRAMs made from U.S. dice--
Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 3rd-source 

dice cased in U.S ....... . 
Total ................. . 

U.S. shipments of "imported" 
product: 

DRAMs made from 
Korean dice--

Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 

3rd-source dice--
Cased in Korea .......... . 
Cased in 3rd sources .... . 

Subtotal .............. . 
Total ............... . 

Apparent consumption .. . 

U.S. shipments of "domestic" 
product: 

DRAMs made from U.S. dice--
Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 3rd-source 

dice cased in U.S ....... . 
Total ................. . 

U.S. shipments of "imported" 
product: 

DRAMs made from 
Korean dice--

Cased in Korea .......... . 
Cased in United States .. . 
Cased in 3rd sources .... . 

Subtotal .............. . 
DRAMs made from 

3rd-source dice--
Cased in Korea .......... . 
Cased in 3rd sources .... . 

Subtotal .............. . 
Total ............... . 

Apparent consumption .. . 

See footnotes at end of table. 

1989 

0 
*** 
*** 

91,675 

26.454 
118'130 

*** 
0 

*** 
50,053 

*** 
*** 

80 .115 
130.168 
248.298 

0 
*** 
*** 

174,442 

47.529 
221,971 

*** 
0 

*** 
95,181 

*** 
*** 

109.998 
205.179 
427.150 

Jan. -Sept. --
1990 1991 1991 1992 

Quantity (billion bits) 

0 
*** 
*** 

144,629 

33.967 
178,597 

*** 
0 

*** 
91,842 

*** 
*** 

121. 609 
213.452 
392 I 049 

0 
*** 
*** 

215,300 

44.854 
260,154 

*** 
0 

*** 
150,483 

*** 
*** 

207.578 
358.062 
618.216 

0 
*** 
*** 

157,269 

31.481 
188,750 

*** 
0 

*** 
101,230 

*** 
*** 

146.518 
247.749 
436.499 

Quantity (1.000 units) 

0 
*** 
*** 

156,416 

45.868 
202,284 

*** 
0 

*** 
139'194 

*** 
*** 

117.926 
257.120 
459.404 

0 
*** 
*** 

163,791 

34.356 
198,147 

*** 
0 

*** 
144,423 

*** 
*** 

129.113 
273.536 
471.683 

0 
*** 
*** 

126,767 

26.084 
152,851 

*** 
0 

*** 
107,219 

*** 
*** 

96.614 
203.833 
356.684 

0 
*** 
*** 

196,480 

59.150 
255,631 

*** 
0 

*** 
185,537 

*** 
*** 

287.208 
472 I 745 
728 ! 376 

0 
*** 
*** 

111,425 

24.388 
135' 813 

*** 
0 

*** 
101,247 

*** 
*** 

127.883 
229.130 
364.943 
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Table 4--Continued 
Cased DRAMs: U.S. shipments of "domestic" product, 1 U.S. shipments of "imported" 
product, 2 and apparent U.S. consumption, 1989-91, January-September 1991, and 
January-September 1992 

Item 1989 1990 1991 
Jan.-SeEt.--
1991 1992 

Value (1,000 dollars) 
U.S. shipments of "domestic" 

product: 
DRAMs made from U.S. dice--

Cased in Korea ........... 0 0 0 0 0 
Cased in United States ... *** *** *** *** *** 
Cased in 3rd sources ..... *** *** *** *** *** 

Subtotal ............... 813,592 764,570 807,443 621,318 568,585 
DRAMs made from 3rd-source 

dice cased in U.S ........ 335,601 178. 082 172 ,800 125,943 163,394 
Total .................. 1,149,193 942,652 980,243 747,261 731,979 

U.S. shipments of "imported" 
product: 

DRAMs made from 
Korean dice--

Cased in Korea ........... *** *** *** *** *** 
Cased in United States ... 0 0 0 0 0 
Cased in 3rd sources ..... *** *** *** *** *** 

Subtotal ............... 562,898 479,695 563,957 393,573 535,366 
DRAMs made from 

3rd-source dice--
Cased in Korea ........... *** *** *** *** *** 
Cased in 3rd sources ..... *** *** *** *** *** 

Subtotal ............... 1,179,917 801,316 907,310 661,434 884,246 
Total ................ 1,742,815 1,281,011 1,471,267 1,055,007 1,419,612 

Apparent consumption ... 2,892,008 2,223,663 2,451,510 1,802,268 2,151,591 

1 "Domestic" product includes U.S.-fabricated uncased DRAMs (regardless of cased 
DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of uncased DRAM 
fabrication location). The data presented for U.S. shipments of "domestic" cased 
DRAMs are from all known U.S. producers of uncased and cased DRAMs and account for 
virtually all known U.S. shipments of "domestic" products. Shipment data do not 
reconcile with inventory and production data. Firms cited "yield loss, scrap, 
samrles, returns, and theft" as the reasons for the discrepancies. 

"Imported" product includes Korean-fabricated uncased DRAMs (regardless of 
cased DRAM assembly location) and uncased DRAMs that are fabricated in countries 
other than the United States and Korea and are assembled in countries outside the 
United States. The data presented are from 26 U.S. importers of DRAMs. Reported 
U.S. imports of DRAMs from Korea are estimated to account for greater than 95 
percent of total U.S. DRAM imports from Korea in 1991 and reported U.S. imports of 
DRAMs from all other countries are estimated to account for approximately 60 
percent of U.S. DRAM imports from all other countries in the same per:j..od (see the 
section of this report entitled "U.S. Importers"). Shipment data do not reconcile 
with inventory and import data. Firms cited "scrap, samples, returns, and theft" 
as the reasons for the discrepancies. · 

Note.--The term "3rd source" refers to countries other than Korea and the United 
States. Bit figures presented have been truncated rather than rounded; however, 
bit totals were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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of all DRAMs, in terms of value, fell irregularly from 1989 to 1991, but also 
increased in January-September 1992. 

Data concerning DRAM memory modules are presented separately in appendix 
C and cannot be directly_ combined with DRAM data because double counting would 
occur for the DRAMs used in U.S. module production. However, if the 
assumption is made that all reported domestic module production is from DRAMs 
included in tables 3 and 4, then an estimate of combined U.S. consumption can 
be made by simply adding U.S. shipments of imported modules to U.S. 
consumption of DRAMs. Presented in table 5 are estimated U.S. consumption 
data on DRAMs (including VRAMs) of 1 Meg and above and memory modules that 
contain these devices. Apparent consumption of DRAMs of 1 Meg and above and 
modules that contain these devices increased in every period, by quantity. By 
value, apparent consumption fell slightly from 1989 to 1990 but increased in 
the remaining periods. 

Presented in table 6 are estimated U.S. consumption data on all DRAMs 
(including VRAMs) and memory modules that contain these devices. Apparent 
consumption of all DRAMs and DRAM memory modules increased in every period by 
quantity, but fluctuated by value. 

CONS~DERATION OF ALLEGED MATERIAL INJURY 

The information presented in this section of the report is based on 
responses to Conunission questionnaires by all of the 11 known U.S. producers 
of DRAMs. 59 During the period for which data were requested in this 
investigation, nine firms performed wafer fabrication in the United States; 
six of the nine also generally performed some, but not necessarily all, 
assembly operations in the United States. The firms that maintained only 
assembly operations in the United States are ***· Data submitted by the 
producers are believed ~o account for virtually all DRAM wafer fabrication and 
DRAM assembly in the United States. See table 1 and the section of this 
report entitled "U.S. Producers" for a description of the nature of each 
firm's U.S. DRAM operations. 

U.S. Capacity and Production 

The uncased and cased DRAM capacity data requested consists of U.S. 
producers' full production capability to fabricate DRAM wafers and assemble 
cased DRAMs, respectively, based on the maximum level of production that their 
DRAM wafer fabrication and assembly operations could reasonably expect to 
attain under normal operating conditions. 

Production data presented for uncased and cased DRAMs are intended to 
represent the successful fabrication of uncased DRAM dice and successful 
assembly of cased DRAMs, respectively. Adjustments to production data were 
made to account for yield loss; however, in many instances, firms could not 

59 *** did not provide employment data. *** U.S. producers provided 
financial data; however, the financial data submitted by *** were not usable. 
*** did not provide any financial data. 
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Table 5 
Cased DRAMs~l Meg and memory modules that contain DRAMs~l Meg: Apparent U.S. 
consumption, 1989-91, January-September 1991, and January-.September 19921 

Item 

U.S. shipments of LTFV 
imports: 

Cased DRAMs ............... . 
DRAM memory modules ....... . 

Total LTFV imports ...... . 
U.S. shipments of other 

imports: 
Cased DRAMs ............... . 
DRAM memory modules ....... . 

Total other imports ..... . 
U.S. shipments of "domestic" 

cased DRAMs; .............. . 
Apparent consumption .... . 

U.S. shipments of LTFV 
imports: 

Cased DRAMs ............... . 
DRAM memory modules ....... . 

Total LTFV imports ...... . 
U.S. shipments of other 

imports: 
Cased DRAMs ............... . 
DRAM memory modules ....... . 

Total other imports ..... . 
U.S. shipments of "domestic" 

cased DRAMs ............... . 
Apparent consumption .... . 

1989 

*** 
*** 

37,668 

*** 
*** 
*** 

*** 
201.941 

*** 
*** 

383,235 

*** 
*** 
*** 

*** 
2,410,575 

Jan. -Se;et. - -
1990 1991 1991 1992 

Quantity (billion.bits) 

*** *** *** **'lli 
*** *** *** **" 

85,013 175,133 114,378 265,83/j 

*** *** *** **'* 
*** *** *** *** 
*** *** *** **'* 

*** *** *** **'* 
389.005 682;648 481.465 876.636 

Value Cl.000 dollars) 

*** *** *** *** 
*** *** *** *** 

424,230 667. 317 451,182 782,363 

*** *** *** *** 
*** '*** *** *** 
*** *** *** *** 

*** *** *** *** 
2,363,522 3,237,147 2,386,017 3,075,252 

1 The data presented are from all known U.S. producers of uncased and cased 
DRAMs and account for virtually all known U.S. shipments of "domestic" products. 
The data presented are also from 26 U.S. importers of DRAMs and DRAM memory 
modules. Reported U.S. imports of DRAMs and DRAM memory modules from Korea are 
estimated to account for greater than 95 percent of total imports of these products 
from Korea in 1991 and reported U.S. imports of DRAMs and DRAM memory modules from 
all other countries are estimated to account for approximately 60 percent of total 
imports of these products from all other countries in the same period (see the 
section of this report entitled "U.S. Importers"). 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table 6 
Cased DRAMs and DRAM memory modules: Apparent U.S. consumption, 1989-91, 
January-September 1991, and January-September 19921 

Jan.-Se;et.--
Item 1989 1990 1991 1991 1992 

Quantit;y: (billion bits) 
U.S. shipments of LTFV 

imports (ii!!:l Meg): 
Cased DRAMs ................ *** *** *** *** *** 
DRAM memory modules ........ *** *** *** *** *** 

Total LTFV imports .. , .... 37,668 85,013 175' 133 114,378 265,834 
U.S. shipments of other 

imports: 
From Korea (<l Meg): 

Cased DRAMs .........•.... *** *** *** *** *** 
DRAM memory modules ...... *** *** *** *** *** 

From other countries: 
Cased DRAMs ............•. 80,115 121,609 207,578 146,518 287,208 
DRAM memory modules ...... 16,371 27,Z38 50,Q35 40,302 72,606 

Total other imports .... 109., 924 167,109 269,489 196,573 363,481 
U.S. shipments of "domestic" 

cased DRAMs ................ 118,130 178,597 260,154 188,750 255,631 
Apparent consumption ..... 265,722 430,719 704.776 499,701 884,946 

Value (1, 000 dol la:i;:s) 
U.S. shipments of LTFV 

imports (ii!!:l Meg): 
Cased DRAMs ................ *** *** *** *** *** 
DRAM memory modules ........ *** *** *** *** *** 

Total LTFV imports ....... 383,235 424,230 667,317 451,182 782,363 
U.S. shipments of other 

imports: 
From Korea (<l Meg): 

Cased DRAMs .............. *** *** *** *** *** 
DRAM memory modules ...... *** *** *** *** *** 

From other countries: 
Cased DRAMs .............. 1,179,917 801,316 907,310 661,434 884,246 
DRAM memory modules ...... 493,190 402,647 771, 19.8 599,321 705,276 

Total other imports .... 1,856,425 1,309,495 1, 737 ,859 1,310,881 1,610,347 
U.S. shipments of "domestic" 

cased DRAMs ................ 1,149,193 942,652 98o.i43 747,261 731,979 
Apparent consumption ..... 3,388,853 2,676,377 3,385,419 2,509,324 3,124,689 

1 The data presented are·from all known U.S. producers~£ uncased and cased 
DRAMs and account for virtually all known U.S. shipments of "domestic" products. 
The data presented are also from 26 U.S. importers of DRAMs .and DRAM memory 
modules. Reported U.S. imports of DRAMs and DRAM memory modules from Korea are 
estimated to account for greater than 95 percent of total llitports of these products 
from Korea in 1991 and reported U.S. imports of DRAMs and DRAM memory modules from 
all other countries are estimated to account for approximately 60 percent of total 
imports of these products from all other countries in the s~e period (see the 
section of this report entitled "U.S. Importers"). 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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determine with complete accuracy the amount of successful fabrication and 
assembly of DRAMs. Therefore, production data presented may be slightly 
overstated by the amount of unadjusted yield loss and do not reconcile with 
shipment and inventory data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for the reconciliation discrepancies. 

Wafer Fabrication Operations 

Data concerning the capacity, wafer starts, and capacity utilization for 
uncased DRAMs of 1 Meg and above and all uncased DRAMs, as reported by U.S. 
DRAM producers, are presented in table 7. Production data are presented for 
uncased DRAMs of 1 Meg and above and all uncased DRAMs in table 8. The data 
presented were provided by nine U.S. producers of uncased DRAMs and are 
believed to account for virtually all U.S. uncased DRAM capacity and 
production. 

U.S. producers reported capacity data on the basis of ***- to ***-hour 
work weeks, operating*** to ***weeks per year. As reported, U.S. producers' 
capacity to produce uncased DRAMs of 1 Meg and above and all uncased DRAMs 
increased in every period for which information was requested. The U.S. 
producers' reported changes in capacity status are explained by the wafer 
fabrication facility openings and/or expansions of***· DRAM wafer 
fabrication facility closures and production delays include ***· Reasons 
cited for these production delays and shutdowns include ***· 

The U.S. producers of uncased DRAMs reported other products that are 
produced on the same equipment and machinery used in the production of DRAMs. 
These products include CMOS logic, SRAMs, MCUs, EPROMs, ASICs, MPUs, consumer 
LSI, and other configurations and packages of memory. 

The requested data concerning wafer starts represent the number of raw 
silicon wafers introduced into the DRAM wafer fabrication process and do not 
account for yield loss. These data were collected in this investigation in 
order to calculate the capacity utilization of U.S. DRAM wafer fabrication 
facilities. Wafer yield (i.e., the percentage of wafer starts that reach the 
final test step prior to assembly, in terms of usable DRAM dice) reported by 
U.S. producers of uncased DRAMs ranged from *** to *** percent during the 
period for which data were requested. ***U.S. producers reported the use of 
6-inch silicon wafers in the DRAM wafer fabrication process. *** reported the 
use of 5-inch wafers and *** reported the use of 5- and 8-inch wafers. The 
total quantity of wafer starts reported by U.S. producers of uncased DRAMs of 
1 Meg and above and all uncased DRAMs increased from 1989 to 1991. Wafer 
starts for DRAMs of 1 Meg and above rose from January-September 1991 to 
January-September 1992, but wafer starts for all densities of DRAMs fell 
slightly during the same period. 

The calculated capacity utilization for U.S. production of uncased DRAMs 
of 1 Meg and above increased from 1989 to 1991, but fell slightly in the 
partial-year periods. The capacity utilization for all uncased DRAMs fell in 
almost all periods of the investigation. ***, representing*** percent (on 
the basis of units) of aggregate U.S. production of all uncased DRAMs in 1991, 
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Table 7 
Uncased DRAMs: U.S. capacity, 1 wafer starts, 2 and capacity utilization, by 
products, 1989-91, January-September 1991, and January-September 19923 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

Average-of-period capacity (l, 000 wafers) 

Uncased DRAMs~l Meg ........ *** *** *** *** *** 
All uncased DRAMs .......... 1. 291 1.558 1. 575 1.149 1.226 

Yaf er starts Cl .000 wafers) 

Uncased DRAMs~l Meg ........ *** *** *** *** *** 
All uncased DRAMs .......... 1.241 1.393 1.416 1.070 1.043 

Capacity utilization (percent) 

Uncased DRAMs~l Meg ........ *** *** *** *** *** 
All uncased DRAMs .......... 96.1 89.4 89.9 93.1 85.l 

1 U.S. producers reported wafer capacity data on the basis of ***- to ***­
hour work weeks, operating*** to ***weeks per year. 

2 Yafer starts represent the number of raw silicon wafers introduced into 
the DRAM wafer fabrication process and do not account for yield loss; they 
were collected in this investigation in order to calculate the capacity 
utilization of U.S. DRAM wafer fabrication facilities. Yafer yield reported 
by U.S. producers of uncased DRAMs ranged from *** to *** percent during the 
period for which data were requested. ***U.S. producers reported the use of 
6-inch silicon wafers in the DRAM wafer fabrication process. *** reported 
the use of 5. - inch wafers and *** reported the use of 5- and 8- inch wafers. 

3 Data presented were provided by nine U.S. producers of uncased DRAMs and 
are estimated to account for virtually all U.S. uncased DRAM capacity and 
production. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 8 
Uncased DRAMs: U.S. production 1 by products and bl firms, 1989-91, 
January-September 1991, and January-September 1992 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

Uncased DRAMs~l Meg: 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***·· ..................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 

Total ................... . 
All uncased DRAMs: 

***· ....................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 

Total ................... . 

Uncased DRAMs~l Meg: 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 

Total ................... . 
All uncased DRAMs: 

***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 

Total ................... . 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

274.258 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

132. 574 

Production (1.000 units) 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

247.303 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

268.023 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

203.459 

Production (billion bits) 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

202,399 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

322,594 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

230,352 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

202.257 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

321,726 

1 Data presented were provided by nine U.S. producers of uncased DRAMs and 
are estimated to account for virtually all U.S. uncased DRAM production. 
Production data presented for uncased DRAMs are intended to represent the 
successful fabrication of uncased DRAM dice. Production data may not 
reconcile with shipment and inventory data. Firms cited "yield loss, scrap, 
samples, returns, and theft" as reasons for the discrepancies. 

Note.--Bit figures presented have been truncated rather than rounded; 
however, bit totals were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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reported operating at full capacity in all periods for which data were 
requested. 60 ***indicated that other products are produced on the same 
equipment and machinery as DRAMs and that the firms op·erate at full DRAM 
capacity for the product mix chosen in each time period. 61 

Total production of 1 Meg and above uncased DRAMs reported by U.S. 
producers increased substantially in all periods, in terms of both units and 
bits. Production of uncased DRAMs by*** accounted for a large portion of the 
increase in units from 1989 to 1991 and production by *** accounted for a 
large portion of the increase in units from January-September 1991 to January­
September 1992. Total production of all uncased DRAMs reported by U.S. 
producers in terms of bits increased substantially in all periods; however, 
production of all uncased DRAMs in terms of units fell in most periods. 

Assembly Operations 

Capacity and production data concerning cased DRAMs, as reported by U.S. 
DRAM producers, are presented in table 9. Production data, by firms and 
origin of the DRAM dice, are presented for 1 Meg and above and all uncased 
DRAMs in table 10. The data presented were provided by eight U.S. producers 
of cased DRAMs and are believed to account for virtually all U.S. cased DRAM 
capacity and production. 

U.S. producers reported capacity data on the basis of***- to ***-hour 
work weeks, operating*** to ***weeks per year. As reported, U.S. producers' 
capacity to assemble cased DRAMs of 1 Meg and above increased in each year 
from 1989 to 1991, but fell slightly from January-September 1991 to January­
September 1992. The U.S. producers' capacity to assemble all cased DRAMs 
increased from 1989 to 1990, but fell in 1991 and decreased further from 
January-September 1991 to January-September 1992. 

Openings and/or expansions reported by U.S. DRAM assemblers include ***· 
U.S. DRAM assembly facility closures include *** Reasons for the closures 
and conversions include ***· 

The U.S. producers of cased DRAMs reported other products that are 
produced on the same equipment and machinery used in the assembly of cased 
DRAMs. The products include SRAMs, MCUs, ASICs, MPUs, consumer LSI, and other 
configurations and packages of memory. 

60 The petitioner stated that "with such high fixed costs there is only one 
way that a DRAM producer can stay competitive; lower the unit cost of a 
finished DRAM." Therefore, in order to be a low-cost DRAM producer, it must 
"run as close to full capacity as possible to spread the huge depreciation 
costs over the largest possible number of wafers." Transcript of the hearing, 
pp. 22-23. The petitioner also indicated that "statements of capacity and 
capacity utilization are dependent on product mix, which can change over time" 
and "there is, in short, considerable untapped capacity for the production of 
additional units of DRAMs by U.S. producers, should market conditions make it 
attractive." Petitioner's posthearing brief, p. 6 and app. A, p. 6. 

61 *** 
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Table 9 
Cased DRAMs: U.S. capacity, 1 production, 2 and capacity utilization, by 
products, 1989-91, January-September 1991, and January-September 19923 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

Average-of-period capacity (1,000 units) 

Cased DRAMs:!:l Meg ............ *** *** *** *** *** 
All cased DRAMs .............. 166.583 169.945 162.937 127.276 ll8.191 

Production (l, 000 units) 

Cased DRAMs:!:l Meg ............ *** *** *** *** *** 
All cased DRAMs .............. 148.604 149.218 151. 303 118.195 103.993 

Capacity utilization (percent) 

Cased DRAMsi:!:l Meg ............ *** *** *** *** *** 
All cased DRAMs .............. 89.2 87.8 92.9 92.9 88.0 

1 U.S. producers reported capacity data on the basis of ***- to ***-hour 
work weeks, operating *** to *** weeks per year. 

2 Cased DRAM production represents the successful assembly of DRAMs. 
Adjustments to production data were made to account for yield loss and scrap; 
however, in many instances, firms could not determine with complete accuracy 
the amount of successful assembly of cased DRAMs. Therefore, production data 
presented may be slightly overstate .. d by the amount of unadjusted yield loss 
and do not reconcile with shipment and inventory data. Firms cited "yield 
loss, scrap, samples, returns, and theft" as reasons for the discrepancies. 

3 Data presented were provided by eight U.S. producers of cased DRAMs and 
are estimated to account for virtually all U.S. case'd DRAM capacity and 
production. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Total production of cased DRAMs of 1 Meg and above and all cased DRAMs, 
as reported by U.S. producers in terms of units and bits (regardless of the 
source of the dice), increased in each year from 1989 to 1991. During the 
periods January-September 1991 and January-September 1992, production fell in 
terms of units but increased in terms of bits. 

The capacity utilization data (calculated on the basis of units) for 
U.S. assembly of 1 Meg and above cased DRAMs increased irregularly from *** 
percent in 1989 to *** percent in 1991 and fell to *** percent in January­
September 1992. Capacity utilization for the U.S. assembly of all cased DRAMs 
increased irregularly from 89 percent in 1989 to 93 percent in 1991 and fell 
to 88 percent in January-September 1992 .. ***, representing*** percent (on 
the basis of units) of total U.S. assembly of all cased DRAMs in 1991, 
indicated that its assembly facility, like its wafer fabrication facility, 
operated at full capacity during all periods for the product mix chosen. 
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Table 10 
Cased DRAMs: U.S. pfoduction, 1 by origin of dice, by products, and by firms, 
1989-91, January-September 1991, and January-September 19922 

Item 

U.S.-fabricated dice: 
Cased DRAMs~l Meg: 

***· ............ j •••••••• 
*** .............•........ 
***· .................... . 
***· .............•....... 
*** ..................... . 
***· .................... . 

Total ................. . 
All cased DRAMs: 

***· .................... . 
***· ............. ; ...... . 
***· .......... ' ......... . 
*** ..................... . 
***· ............ ; ....... . 
***· .................... . 

Total ...........•....•. 
3rd-source fabricateq dice: 

Cased DRAMs~l Meg: 
***· .................... . 
***· .......... ,. ......... . 
***· .................... . 
***· .................... . 
***· .............. • ...... . 
***· .................... . 

Total ....... ·., ........ . 
All cased DRAMs: 

***······················ ***· .............•....... 
***· ...........•......... 
***······················ ***· .................... . 
*** .............•........ 

Total ....... •, ........ . 
All cased DRAMs with dice 

of any origin: 
Cased DRAMs~l Meg: 

***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 

Total ................. . 
All cased DRAMs: 

*** ..................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 

1989 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** *** 
*** 
*** 

Jan. -Sept. --
1990 1991 1991 1992 

Production Cl.000 units) 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** *** *** *** 
*** *** *** *** 
*** *** *** *** 
*** *** *** *** 
*** *** *** *** 

***··· ................... .,,...,...,,....~*~*~*,..---.,,....,.~~*~*~*,..---,,...,...,..-~*~*~*-----,,...,,...,..-~*~*~*-----,~.,..-*':"":'*=* 
Total . . . . . . . . . . . . . . . . . . =14....:.;8~ ..... 6=0...:.4 _ _.l=-4:...:9'-".-=2=1;:..8 --=l=S=l.._. 3...,,0....,3..._--=1=18:......::. l::..:;9...:S __ l=0 .... 3,_,.'""'9-"-9~3 

See footnotes at end of table. 
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Table 10--Continued 
Cased DRAMs: U.S. production, 1 by or1g1n of dice, by products, and by firms, 
1989-91, January-September 1991, and January-September 19922 

Item 

U.S.-fabricated dice: 
Cased DRAMs:!::l Meg: 

***· .................... . 
***· .................... . 
***· ..... · ............... . 
***· .................... . 
***· ......... ·" ......... . 
***· .................... . 

Total ................. . 
All cased DRAMs: 

***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................. · .. . 

Total ................. . 
3rd-source fabricated dice: 

Ca$ed DRAMs:!::l Meg: 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 

Total ................. . 
All cased DRAMs: 

***· ................... •.• 
***· .................... . 
***· .................... . 
***· .................... ~ 
***· .................... . 

Total ................. . 
All cased DRAMs with dice 

of any origin: 
Cased DRAMs:!::l Meg: 

***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 

Total ............ · ..... . 
All cased DRAMs: 

***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 
***· .................... . 

1989 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

1990 1991 1991 1992 

Production (billion bits) 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** *** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** *** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

Total ................. . 54, 613 101,926 167,504 124,159 170,312 

1 Cased DRAM production represents the successful assembly of DRAMs. 
Production data, however, may be slightly overstated by the amount of 
unadjusted yield loss and do not reconcile with shipment and inventory data. 

2 Data presented are estimated to account for virtually all U.S. cased 
DRAM capacity and production. · 

Note.--Bit figures presented have been truncated rather than rounded; 
however, bit totals were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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U.S. Producers' Shipments 

The uncased and cased DRAM shipment data requested of the U.S. producers 
consist of shipments of U.S.-fabricated uncased DRAM dice and U.S.-assembled 
cased DRAMs, respectively, net of returns made in the period during which the 
product was originally shipped. Adjustments to shipment data were made to 
account for returns; however, in many instances, firms could not determine 
with complete accuracy the amount and timing of the returns and the period 
during which the product was originally shipped. Therefore, shipment data do 
not reconcile with production and inventory data. Firms cited "yield loss, 
scrap, samples, returns, and theft" as reasons for the reconciliation 
discrepancies. 

Uncased DRAMs 

U.S. producers' shipments of uncased DRAMs of 1 Meg and above and all 
uncased DRAMs are presented in tables 11 and 12. The data presented are from 
all known U.S. producers .of uncased DRAMs and are believed to account for 
virtually all known shipments of U.S.-fabricated uncased DRAMs in all periods. 

The overwhelming majority of U.S.-fabricated uncased DRAMs were either 
assembled by the firm in the United States or by its foreign affiliates. 
U.S. producers' total shipments of uncased DRAMs of 1 Meg and above increased 
in every period for which data were requested, in terms of both units and 
bits. U.S. producers' total shipments of all uncased DRAMs also increased in 
every period for which data were requested in terms of bits. In terms of 
units, U.S. producers• shipments of all uncased DRAMs fell in most periods. 

By value, total shipments of 1 Meg and above uncased DRAMs and all 
uncased DRAMs increased in each period from 1989 to 1991, but fell slightly 
from January-September 1991 to January-September 1992. The average bit value 
of U.S. producers' shipments of uncased DRAMs of 1 Meg and above and all 
uncased DRAMs fell in each period for which data were requested in this 
investigation. 

Cased DRAMs 

U.S. producers' shipments of U.S.-assembled DRAMs containing U.S.­
fabricated dice are presented in tables 13 and 14. U.S. producers' shipments 
of U.S.-assembled DRAMs containing dice fabricated in countries other than 
Korea62 and the United States are presented in tables 15 and 16. U.S. 
producers' shipments of cased DRAMs assembled in countries other than Korea 
and the United States from dice fabricated in the United States are presented 
in tables 17 and 18. U.S. producers' shipments of tota'.l "domestic" cased 
DRAMs are presented in tables 19 and 20. The data presented are from all 
known U.S. DRAM producers and are believed to account for virtually all 
shipments of "domestic" DRAMs. 

62 There were no U.S.-assembled DRAMs that contained Korean-fabricated dice 
reported in this investigation. 
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Table 11 
Uncased DRAMs~l Meg: Shipments by U.S. producers, by types, 1989-91, 
January-September 1991, and January-September 19921 

Jan. -SeEt. --
Item 1989 1990 1991 1991 1992 

QuantitJ!: (1,000 units) 

Company transfers2 ••••••••••• *** *** *** *** 
Domestic shipments ........... *** *** *** *** 

U.S. shipments ........... *** *** *** *** 
Affiliate exports ............ *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** 

All exports .............. *** *** *** *** 
All shipments .......... *** *** *** *** 

QuantitJ!: (billion bits) 

Company transfers2 ••••••••••• *** *** *** *** 
Domestic shipments ........... *** *** *** *** 

U.S. shipments ........... *** *** *** *** 
Affiliate exports ............ *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** 

All exports .............. *** *** *** *** 
All shipments .......... *** *** *** *** 

Value (1,000 dollars) 

Company transfers2 ••••••••••• *** *** *** *** 
Domestic shipments ........... *** *** *** *** 

U.S. shipments ........... *** *** *** *** 
Affiliate exports ............ *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** 

All exports .............. *** *** *** *** 
All shipments .......... *** *** *** *** 

Unit value (Eer million bits) 

Company transfers2 ••••••••••• *** *** *** *** 
Domestic shipments ........... *** *** *** *** 

U.S. shipments ........... *** *** *** *** 
Affiliate exports ............ *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** 

All exports .............. *** *** *** *** 
All shipments .......... *** *** *** *** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

Data presented were provided by nine U.S. producers of uncased DRAMs and 
are estimated to account for virtually all shipments of U.S. uncased DRAMs. 
Reported shipment data may not reconcile with production and inventory data. 
Firms cited "yield loss, scrap, samples, returns, and theft" as reasons for 
discrepancies. 

2 Company transfer shipments reflect the amount of uncased DRAMs that were 
consumed internally in the assembly of cased DRAMs by the firm in the United 
States. 

3 Unrelated export shipments were reported by ***· *** 
Note.--Bit figures presented have been truncated rather than rounded; 
however, bit totals and ratios were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 12 
Uncased DRAMs: Shipments by U.S. producers, by t:n>es, 1989-91, 
January-September 1991, and January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

Quantity (1,000 units} 

Company transfers2 ••••••••••• *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... *** *** *** *** *** 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... 274,684 251,202 268,260 204,538 197,956 

Quantity (billion bits} 

Company transfers2 ••••••••••• *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... *** *** *** *** *** 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... 132,685 206,130 323,048 232,119 312,970 

Value (1,000 dollars} 

Company transfers2 ••••••••••• *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... *** *** *** *** *** 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... 651,229 671,198 827,624 620,400 594,712 

Unit value (per million bits} 

Company transf ers2 •.••..••••• *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... *** *** *** *** *** 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... $4.91 $3.26 $2.56 $2.67 $1.90 

1 Data presented were provided by nine U.S. producers of uncased DRAMs and 
are estimated to account for virtually all shipments of U.S. uncased DRAMs. 
Reported shipment data may not reconcile with production and inventory data. 
Firms cited "yield loss, scrap, samples, returns, and theft" as reasons for 
discrepancies. 

2 Company transfer shipments reflect the amount of uncased DRAMs that were 
consumed internally in the assembly of cased DRAMs by the firm in the United 
States. 

3 Unrelated export shipments were reported by ***· *** 

Note.--Bit figures presented have been truncated rather than rounded; 
however, bit totals and ratios were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 13 
Cased DRAMs~l Meg (U.S.-assembled DRAMs containing U.S.-fabricated dice): 
Shipments by U.S. producers, by types, 1989-91, January-September 1991, and 
January-September 19921 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Data presented are estimated to account for virtually all shipments of 

U.S.-assembled DRAMs that contain U.S.-fabricated dice. Reported shipment 
data may not reconcile with production and inventory data. Firms cited 
"yield loss, scrap, samples, returns, and theft" as reasons for 
reconciliation discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table 14 
Cased DRAMs (U.S-assembled DRAMs containing U.S.-fabricated dice): Shipments 
by U.S. producers, by types, 1989-91, January-September 1991, and 
January-September 19921 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Data presented are estimated to account for virtually all shipments of 

U.S.-assembled DRAMs that contain U.S.-fabricated dice. Reported shipment 
data may not reconcile with production and inventory data. Firms cited 
"yield loss, scrap, samples, returns, and theft" as reasons for 
reconciliation discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table 15 
Cased DRAMs~l Meg (U.S.-assembled DRAMs containing dice fabricated in 
countries other than Korea and the United States): Shipments by U.S. 
producers, by types, 1989-91, January-September 1991, and January-September 
19921 

Item 1989 1990 1991 
Jan.-Sept.--
1991 1992 

* * * * * * * 
1 Data presented are estimated to account for virtually all shipments of 

U.S.-assembled DRAMs that contain dice fabricated in countries other than 
Korea and the United States. Reported shipment data may not reconcile with 
production and inventory data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for reconciliation discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 16 
Cased DRAMs (U.S.-assembled DRAMs containing dice fabricated in countries 
other than Korea and the United States): Shipments by U.S. producers, by 
types, 1989-91, January-September 1991, and January-September 19921 

Jan. -Se:et. --
Item 1989 1990 1991 1991 1992 

Quant it)!: (1,000 units) 

Company transfers ............ *** *** *** *** 
Domestic shipments ........... *** *** *** *** 

*** 
*** 

U.S. shipments ........... 47,529 45,868 34,356 26,084 24,388 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports2 ••••••••.•. *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

Quant it)!: (billion bits) 

Company transfers ............ *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... 26,454 33,967 44,854 31,481 59,150 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports2 •••••.••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

Value (1,000 dollars) 

Company transfers ............ *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... 335,601 178,082 172,800 125,943 163,394 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports2 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

Unit value (~er million bits) 

Company transfers ............ *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ......... $12.69 $5.24 $3.85 $4.00 $2.76 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports2 ••••.•••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

Data presented are estimated to account for virtually all shipments of 
U.S.-assembled DRAMs that contain dice fabricated in countries other than 
Korea and the United States. Reported shipment data may not reconcile with 
production and inventory data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for reconciliation discrepancies. 

2 Unrelated export shipments were principally destined for ***· 
Note.--Bit figures presented have been truncated rather than rounded; 
however, bit totals and ratios were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 17 
Cased DRAMs~l Meg (DRAMs assembled in countries other than Korea 
United States containing dice fabricated in the United States): 
U.S. producers, by types, 1989-91, January-September 1991, and 
January-September 19921 

and the 
Shipments by 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

* * * * * * * 
Data presented were provided by U.S. producers of uncased DRAMs and are 

estimated to account for virtually all shipments of U.S.-fabricated DRAM dice 
that are assembled in countries other than Korea and the United States. 
Reported shipment data may not reconcile with production and inventory data. 
Firms cited "yield loss, scrap, samples, returns, and theft" as reasons for 
reconciliation discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table 18 
Cased DRAMs (DRAMs assembled in countries other than Korea and the United 
States containing dice fabricated in the United States): Shipments by U.S. 
producers, by types, 1989-91, January-September 1991, and January-September 
19921 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
Data presented were provided by U.S. producers of uncased DRAMs and are 

estimated to account for virtually all shipments of U.S.-fabricated DRAM dice 
that are assembled in countries other than Korea and the United States. 
Reported shipment data may not reconcile with production and inventory data. 
Firms cited "yield loss, scrap, samples, returns, and theft" as reasons for 
reconciliation discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table 19 
Cased DRAMs~l Meg: Shipments of "domestic" product by U.S. producers, 1 by 
types, 1989-91, January-September 1991, and January-September 19922 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
"Domestic" product includes U.S.-fabricated uncased DRAMs (regardless of 

cased DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of 
uncased DRAM fabrication location). 

2 Data presented were provided by U.S. producers of uncased and cased 
DRAMs and are estimated to account for virtually all shipments of "domestic" 
product by U.S. producers. Reported shipment data may not reconcile with 
production and inventory data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for reconciliation discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 20 
Cased DRAMs: Shipments of "domestic" product by U.S. producers, 1 by types, 
1989-91, January-September 1991, and January-September 19922 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

Quantity (l, 000 units) 

Company transfers ............ *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... 221, 971 202,284 198,147 152,851 135,813 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

Quantity (billion bits} 

Company transfers ............ *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... 118,130 178,597 260,154 188,750 255,631 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

Value (1,000 dollars) 

Company transfers ............ *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... 1,149,193 942,652 980,243 747,261 731,979 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

Unit value (per million bits) 

Company transfers ............ *** *** *** *** *** 
Domestic shipments ........... *** *** *** *** *** 

U.S. shipments ........... $9.73 $5.28 $3. 77 $3.96 .$2.86 
Affiliate exports ............ *** *** *** *** *** 
Unrelated exports3 ••••••••••• *** *** *** *** *** 

All exports .............. *** *** *** *** *** 
All shipments .......... *** *** *** *** *** 

1 "Domestic" product includes U.S.-fabricated uncased DRAMs (regardless of 
cased DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of 
uncased DRAM fabrication location). 

2 Data presented were provided by U.S. producers of uncased and cased 
DRAMs and are estimated to account for virtually all shipments of "domestic" 
product by U.S. producers. Reported shipment data may not reconcile with 
production and inventory data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for reconciliation discrepancies. 

3 Unrelated export shipments were principally destined for ***· 

Note.--Bit figures presented have been truncated rather than rounded; 
however, bit totals and ratios were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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As reported, total shipments of cased "domestic" DRAMs of 1 Meg and 
above and all cased "domestic" DRAMs, on the basis of quantity in bits, 
increased in every period. By quantity in units, shipments of cased 
"domestic" DRAMs of 1 Meg and above increased from 1989 to 1991, but fell in 
the partial-year periods.and shipments of all cased "domestic" DRAMs fell in 
every period. Shipments of cased "domestic" DRAMs of 1 Meg and above, by 
value, increased in every period, while the shipments of all cased "domestic" 
DRAMs, by value, fell in most periods. The average bit value of shipments of 
1 Meg and above cased "domestic" DRAMs and all cased "domestic" DRAMs fell in 
every period for which data were requested. 

U.S. Producers' Inventories63 

Uncased DRAMs 

U.S. producers' inventories of uncased DRAMs of 1 Meg and above and all 
uncased DRAMs are presented in table 21. The data presented are from all 
known U.S. producers of uncased DRAMs and are believed to account for 
virtually all U.S. inventories of U.S.-fabricated DRAM dice in all periods. 

U.S. producers' inventories of DRAMs of 1 Meg and above and all uncased 
DRAMs, in terms of both units and bits, fell from 1989 to 1991; however, a 
relatively large increase during the partial-year periods was reported. The 
ratio of inventories to total shipments on the basis of units fell from 1989 
to 1991, but increased from January-September 1991 to January-September 1992. 

Cased DRAMS 

U.S. inventories of cased "domestic" DRAMs of 1 Meg and above and all 
cased "domestic" DRAMs are presented in tables 22 and 23, respectively. The 
data presented are from all known U.S. producers. 

U.S. inventories of cased "domestic" DRAMs of 1 Meg and above and all 
cased "domestic" DRAMs, in terms of units and bits, generally increased from 
1989 to 1991, but fell from January-September 1991 to January-September 1992. 
For cased "domestic" DRAMs of 1 Meg and above and all cased "domestic" DRAMs, 
the ratio of inventories to total shipments of "domestic" product increased 
from 1989 to 1991, and fell during the partial-year periods. 

63 The uncased and cased DRAM inventory data requested of the U.S. 
producers consist of finished goods inventory of uncased and cased DRAMs, 
respectively. Note that for reasons specified earlier in this report, 
inventory data do not reconcile with production and shipment data. 
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Table 21 
Uncased DRAMs: U.S. producers' end-of-period inventories, by products, 
1989-91, January-September 1991, and January-September 19921 

Item 1989 

Uncased DRAMs~l Meg ......... . 
All uncased DRAMs ........... . 

Uncased DRAMs~l Meg ......... . 
All uncased DRAMs ........... . 

Uncased DRAMs~l Meg ......... . 
All uncased DRAMs ........... . 

*** 
*** 

*** 
*** 
Ratio 

*** 
*** 

Jan. -Sept. --
1990 1991 1991 1992 

Quantity (1.000 units) 

to 

*** 
2 216 

*** 
1 979 

*** 
1 131 

Quantity (billion bits) 

*** *** *** 
2 998 2 544 1 230 
total shipments, on the basis 

of bits (percent) 

*** *** *** 
*** *** *** 

*** 
*** 

*** 
*** 

*** 
*** 

1 Data presented were provided by nine U.S. producers of uncased DRAMs and 
are estimated to account for virtually all inventories of U.S. uncased DRAMs. 
Reported inventory data may not reconcile with production and shipment data. 
Firms cited "yield loss, scrap, samples, returns, and theft" as reasons for 
discrepancies. 

Note.·-Ratios are calculated using data of firms supplying both numerator and 
denominator information. Part-year inventory ratios are annualized. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table 22 
Cased DRAMs~l Meg: End-of-period inventories of "domestic" product, 1 by 
origins of dice, 1989-91, January-September 1991, and January-September 19922 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 "Domestic" product includes U.S.-fabricated uncased DRAMs (regardless of 

cased DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of 
uncased DRAM fabrication location). 

2 Data presented were provided by all U.S. producers of uncased and cased 
DRAMs and are believed to account for virtually all inventories of "domestic" 
products held by such producers. Reported inventory data may not reconcile 
with production and shipment data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 



I-43 

Table 23 
Cased DRAMs: End-of-period inventories of "domestic" product, 1 by origins of 
dice, 1989-91, January-September 1991, and January-September 19922 

Item 

All DRAMs made from U.S. 
dice--

Cased in Korea ............ . 
Cased in United States .... . 
Cased in 3rd sources ...... . 

Subtotal ................ . 
All DRAMs made from 3rd­

source dice cased in 
United States ............. . 

1989 1990 

Quantity 

0 0 
*** *** 
*** *** 
*** *** 

*** *** 

Jan.-Se:et.--
1991 1991 1992 

(1 .000 units) 

0 0 0 
*** *** *** 
*** *** *** 
*** *** *** 

*** *** *** 
Total ................... . 14,549 16,820 16,752 18,298 10, 872 

All DRAMs made from U.S. 
dice--

Cased in Korea ............ . 
Cased in United States .... . 
Cased in 3rd sources ...... . 

Subtotal ................ . 
All DRAMs made from 3rd·­

source dice cased in 
United States ............. . 

Quantity 

0 0 
*** *** 
*** *** 
*** *** 

*** *** 

(billion bits) 

0 0 0 
*** *** *** 
*** *** *** 
*** *** *** 

*** *** *** 
Total ................... . 5,964 9,447 17,367 18,608 15,754 

Ratio to total shipments of "domestic" product, 

All DRAMs made from U.S. 
dice--

Cased in Korea ............ . 
Cased in United States .... . 
Cased in 3rd sources ...... . 

Subtotal ................ . 
All DRAMs made from 3rd­

source dice cased in 
United States ............. . 

Average ................. . 

on 

(3) 

*** 
*** 
*** 

*** 
4.7 

the basis of bits C:eercent) 

(3) (3) (3) (3) 

*** *** *** *** 
*** *** *** *** 
*** *** *** *** 

*** *** *** *** 
4.8 5.1 5.7 4.1 

1 "Domestic" product includes U.S.-fabricated uncased DRAMs (regardless of 
cased DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of 
uncased DRAM fabrication location). 

2 Data presented were provided by all U.S. producers of uncased and cased 
DRAMs and are believed to account for virtually all inventories of "domestic" 
products held by such producers. Reported inventory data may. not reconcile 
with production and shipment data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for discrepancies. 

3 Not applicable. 

Note.--Bit figures presented have been truncated rather than rounded; 
however, bit totals and ratios were derived from the untruncated data. 
Ratios are calculated using data of firms supplying both numerator and 
denominator information. Part-year inventory ratios are annualized. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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U.S. Employment, Wages, and Productivity 

All of the firms providing employment information indicated that a union 
does not represent their production and related workers who produce DRAMs. 64 

In addition, almost all of the firms reported the production of other products 
using the same workers employed in the production of DRAMs. 65 

*** reported reductions in the number of production and related workers 
of at least S percent or SO workers that were made during the period for which 
information was requested. The firms, all of which at least operate DRAM 
wafer fabrication facilities in the United States, reported a total of *** 
layoffs occurring from*** to ***. 66 The causes of the layoffs as specified 
by these firms are as follows: *** The remaining U.S. producers indicated 
that there were no reductions in the number of production and related workers 
of at least S percent or SO workers during the period for which information 
was requested. 67 

* * * * * * * 

DRAM Wafer Fabrication Facilities 

Eight of the nine U.S. producers of uncased DRAMs supplied full 
employment data on their uncased DRAM fabrication facilities in response to 
the Commission's request. 68 These data are presented in table 24. 

The number of production and related workers producing uncased DRAMs of 
1 Meg and above and the hours worked, wages, and total compensation paid to 
these production and related workers increased from 1989 to 1991, but fell 
from January-September 1991 to January-September 1992. The hourly wages paid, 
hourly total compensation paid, and productivity increased in every period, 
while the unit labor costs fell in every period. 

The number of production and related workers producing all uncased DRAMs 
and the hours worked by these workers fell irregularly from 1989 to 1991, and 
fell during the partial-year periods. Wages and total compensation paid to 
these workers increased from 1989 to 1991, but fell from January-September 
1991 to January-September 1992. The hourly wages, hourly total compensation 
paid to these workers, and productivity increased in every period, while the 
unit labor costs fell in every period. 

" *** did not provide a response. 
65 ***· *** did not provide a response. 
66 The number of workers *** laid off is from *** 

this information in its questionnaire response. 
67 *** did not provide a response. 
68 *** did not provide employment information. 

*** did not provide 
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Table 24 
Average number of U.S. production and related workers producing uncased 
DRAMs, hours worked, 1 wages and total compensation paid to such employees, 
and hourly wages, productivity, and unit production costs, 2 by products, 
1989-91, January-September 1991, and January-September 19923 

Item 

Uncased DRAMs~l Meg .......... 
All uncased DRAMs ............ 

Uncased DRAMs~l Meg .......... 
All uncased DRAMs ............ 

Jan. -Sept. - -
1989 1990 1991 1991 1992 

Number of production and related 
workers (PR'Ws) 

*** *** *** *** 
4.655 4.150 4.340 4.290 

Hours worked by PR'Ws <1.000 hours) 

*** *** *** *** 
9,382 8,676 9,056 7,474 

Wages paid to PR'Ws (1,000 dollars) 

*** 
3.710 

*** 
6,121 

Uncased DRAMs~l Meg.......... *** *** *** *** *** 
All uncased DRAMs . . . . . . . . . . . . =l=l;::;..3 "-'' 6=3::..::0'---=l=-19::;-. ._.l._.4:..::6'---1=3=3...,,'-"'6:..:2:.:l..____1_0=8...,,'-"'0:...::9-=l..___ __ 9::...:6...,,i..::2=0;.,._7 

Total compensation paid to PR'Ws 
(1. 000 dollars) 

Uncased DRAMs~l Meg .......... *** *** *** *** *** 
All uncased DRAMs ............ 145.544 148,474 164,844 132,793 119 I 518 

Hourly wages paid to PR'Ws 

Uncased DRAMs~l Meg .......... *** *** *** *** *** 
All uncased DRAMs ............ s12 .11 Sl3.73 Sl4.75 Sl4.46 Sl5. 72 

Hourly total compensation paid to PR'Ws 

Uncased DRAMs~l Meg ......... . 
All uncased DRAMs ........... . 

*** 
$15.51 

*** 
$17.11 

*** 
$18.20 

*** 
$17. 77 

Productivity (million bits per hour) 

Uncased DRAMs~l Meg ......... . 
All uncased DRAMs ........... . 

*** 
14.1 

*** 
22.7 

*** 
35.4 

*** 
30.8 

Unit labor costs (per million bits) 

Uncased DRAMs~l Meg ......... . *** *** *** 
All uncased DRAMs ........... . $1.10 $0.76 $0.51 

1 Includes hours worked plus hours of paid leave time. 
2 On the basis of total compensation paid. 

*** 
$0.58 

*** 
$19.52 

*** 
52.6 

*** 
$0.37 

3 The eight firms providing employment data presented accounted for more 
than 99 percent of total U.S. uncased DRAM production in 1991. 

Note.--Ratios are calculated using data of firms supplying both numerator and 
denominator information. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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DRAM Assembly Facilities 

Seven of the eight U.S. producers of cased DRAMs supplied full 
employment information on their cased DRAM assembly facilities in response to 
the Commission's request for data. 69 These data are presented in table 25. 

The number of production and related workers assembling cased DRAMs of 1 
Meg and above and the hours worked, wages paid, total compensation paid, and 
hourly wages paid to these production and related workers increased during 
every period for which data were requested. The hourly total compensation 
paid to these workers and unit labor costs increased from 1989 to 1991, but 
fell during the partial-year periods, while productivity fell from 1989 to 
1991, but increased during the partial-year periods. 

The number of production and related workers assembling all cased DRAMs, 
the hours worked, and the wages and total compensation paid fell during most 
periods for which data were requested. Hourly wages, hourly total 
compensation, and productivity increased during all periods, and unit labor 
costs. fell. 

Financial Experience of U.S. Producers 

Eight producers of DRAMs, ***, supplied financial data70 on overall 
establishment operations, operations on all DRAMs, and operations on 1 Meg and 
above DRAMs. These producers represented approximately 99 and 94 percent, 
respectively, of U.S. production of uncased and cased DRAMs in 1991. The U.S. 
operations of each firm varied, with some producers manufacturing almost 
exclusively in the United States, while the operations of others are widely 
scattered throughout the world. In addition, the firms produce a wide variety 
of DRAM-related products. The financial data presented represent the 
aggregation of each diversified firm's U.S. operations. ***were unable to 
provide usable financial data. *** did not provide financial data. 

Of the responding producers, net sales of all DRAMs represented about 
*** percent of overall establishment sales in 1991, and net sales of 1 Meg and 
above DRAMs represented about *** percent. 

Data for TI, accounting for approximately ***percent (***) of total net 
sales of all DRAMs in 1991, were verified by the Commission's staff. 

* * * * * * * 

Data for Micron, accounting for approximately *** percent (***) of total 
net sales of all DRAMs in 1991, were also verified by the Commission's staff. 

* * * * * * * 

69 *** did not provide employment data for its U.S. DRAM assembly facility. 
70 *** 
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Table 25 
Average number of U.S. production and related workers assembling cased DRAMs, 
hours worked, 1 wages and total compensation paid to such employees, and 
hourly wages, productivity, and unit production costs, 2 by products, 1989-91, 
January-September 1991, and January-September 19923 

Item 

Cased DRAMs~l Meg ............ 
All cased DRAMs .............. 

Cased DRAMs~l Meg ............ 
All cased DRAMs .............. 

Cased DRAMs~l Meg ........... . 
All cased DRAMs ............. . 

Cased DRAMs~l Meg ............ 
All cased DRAMs .............. 

Cased DRAMs~l Meg ............ 
All cased DRAMs .............. 

Cased DRAMs~l Meg ............ 
All cased DRAMs .............. 

Cased DRAMs~l Meg ............ 
All cased DRAMs .............. 

Cased DRAMs~l Meg ............ 
All cased DRAMs .............. 

Jan. -Sept. --
1989 1990 1991 1991 1992 

Number of production and related 
workers (PRWs) 

*** 
1, 727 

Hours 

*** 
3,671 

Wages 

*** 
40,709 

*** *** *** 
1,636 1,676 1,520 

worked by PRWs (1.000 hours) 

*** *** *** 
3,522 3,485 3,006 

paid to PRWs (1,000 dollars) 

*** *** *** 
39,828 40,755 34,449 

Total compensation paid to PRWs 
( 1, 000 dollars) 

*** *** *** *** 
50,851 49,233 49,944 42,354 

Hourly wages paid to PRWs 

*** *** *** *** 
Sll. 09 Sll. 31 Sll. 69 Sll. 46 

*** 
1,389 

*** 
2,702 

*** 
31. 601 

*** 
41,160 

*** 
Sll. 69 

Hourly total compensation paid to PRWs 

*** *** *** *** *** 
Sl3.8S Sl3.98 Sl4.33 Sl4.09 Sl5.23 

Productivity (million bits per hour) 

*** *** *** *** *** 
13.4 27.0 46.3 39.7 57.2 

Unit labor costs (per million bits) 

*** *** *** *** *** 
$1.04 $0.52 $0.31 $0.35 $0.27 

1 Includes hours worked plus hours of paid leave time. 
2 On the basis of total compensation paid. 
3 The seven firms providing employment data presented accounted for 96 

percent of total U.S. cased DRAM assembly in 1991. 

Note.--Ratios are calculated using data of firms supplying both numerator and 
denominator information. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Overall Establishment Operations 

Income-and-loss data on the overall establishment operations of the 
producers with U.S. operations are shown in table 26. 

* * * * * * * 

Operations on DRAMs of 1 Meg and Above 

The 1 Meg and above DRAM operations of U.S. producers responding to 
Commission questionnaires are shown in table 27. Net sales decreased*** 
percent from *** in 1989 to *** in 1990, ***· Net sales increased *** percent 
from 1990 to *** in 1991. As indicated in table 28, the per-unit average 
sales value dropped annually from 1989 to 1991, but aggregate sales revenue 
*** Net sales decreased *** percent from *** in January-September 1991 to 
*** in the comparable period of 1992 based on lower per-unit net sales values 
and higher sales volume. 

Operating losses were incurred in all periods except 1989 for the 
reporting companies in the aggregate. *** The operating loss ratio for 
1990, 1991, and interim 1991 fluctuated from *** percent to *** percent, but 
it decreased to *** percent in interim 1992. 

Selected income-and-loss data for DRAMs of 1 Meg and above, by firm, are 
presented in table 29. *** 

DRAM production costs and sources reported by U.S. producers for their 
most current fiscal year are presented in appendix F. For 1 Meg DRAMs, the 
total domestic value added as a share of total cost ranged from a high of 
approximately ***percent for *** to a low of *** percent for ***· For 4 Meg 
DRAMs, the total domestic value added as a share of total cost ranged from a 
high of approximately*** percent for*** to a low of *** percent for ***· 
For 1 Meg VRAMs, *** reported approximately *** percent total domestic value 
added as a share of total cost and *** reported approximately *** percent. 
These value-added percentages are an indication of the cost and location of 
the production efforts of the producers. 

Operations on All DRAMs 

The total DRAM operations of the reporting U.S. producers are shown in 
table 30. Net sales values declined in each comparative period, from $1.59 
billion in 1989 to $1.05 billion in 1990 and to $1.03 billion in 1991. Net 
sales values continued to decline from $793.4 million in interim 1991 to 
$736.5 million in interim 1992. Net sales quantities in units (table 31) 
followed the same downward trend, decreasing from 288.3 million units in 1989 
to 267.7 million units in 1990 and to 266.2 million units in 1991. The 
quantity decline continued from 204.8 million units in interim 1991 to 197.2 
million units in interim 1992. The per-unit sales value decreased from $5.51 
in 1989 to $3.91 in 1990, and to $3.88 in 1991. There was a further decrease 
in the unit sales value to $3.73 in interim 1992. 
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Table 26 
Income-and-loss experience of U.S. producers 1 on the overall operations of 
their establishments wherein all DRAMs are produced, fiscal years 1989-91, 
January-September 1991, and January-September 1992 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

Value (1.000 dollars) 

Net sales .............. 1,965,836 1,417,815 1,514,354 1,156,742 1,170,533 
Cost of goods sold ..... 1,223,021 1,361,727 1,500,175 1,118,581 1,099,932 
Gross profit or (loss). 742,815 56,088 14,179 38,161 70,601 
Selling, general, and 

administrative 
expenses ............. 345,939 324,106 352,197 264,545 242,946 

Operating income 
or (loss) ............ 396,876 (268,018) (338,018) (226,384) (172' 345) 

Startup or shutdown 
expense2 ••••••••••••• *** *** *** *** *** 

Interest expense ....... *** *** *** *** *** 
Other income, net ...... *** *** *** *** *** 
Net income or (loss) 

before income taxes .. *** *** *** *** *** 
Depreciation and 

amortization ......... *** *** *** *** *** 
Cash flow3 ............. *** *** *** *** *** 

Ratio to net sales (percent) 

Cost of goods sold ..... ~2.2 96.0 99.1 96.7 94.0 
Gross profit ........... 37.8 4.0 0.9 3.3 6.0 
Selling, general, and 

administrative 
expenses ............. 17 .6 22.9 23.3 22.9 20.8 

Operating income 
or (loss) ............ 20.2 (18.9) (22.3) (19.6) (14.7) 

Net income or (loss) 
before income taxes .. *** *** *** *** *** 

Number of firms reporting 

Operating losses ....... *** *** *** *** *** 
Net losses ............. *** *** *** *** *** 
Data ................... *** *** *** *** *** 

1 The producers are ***· 
2 The startup or shutdown expenses include ***· 
3 Cash flow is defined as net income or loss plus depreciation and 

amortization. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 27 
Income-and-loss experience of U.S. producers 1 on their operations producing 
DRAMs pf 1 Meg and above, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** This table includes DRAMs and VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table 28 
Income-and-loss experience (on a per-DRAM basis) of U.S. producers 1 on their 
operations producing DRAMs of 1 Meg and above, fiscal years 1989-91, 
January-September 1991, and January-September 1992 

Jan. -Sept- -
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are ***· This table includes DRAMs and VRAMs. Unit values 

were computed only for those companies having sales of DRAMs of 1 Meg and above 
and may not be derivable from the data presented. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table 29 
Income-and-loss experience of U.S. producers 1 on their operations producing 
DRAMs of 1 Meg and above, by firms, fiscal years 1989-91, January-September 1991, 
and January-September 1992 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** This table includes DRAMs and VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table 30 
Income-and-loss experience of U.S. producers 1 on their operations producing all 
DRAMs, fiscal years 1989-91, January-September 1991, and January-September 1992 

Item 

Net sales: 
Trade sales ........... . 
Company transfers ..... . 

Total net sales .... . 
Cost of goods sold ...... . 
Gross profit or (loss) .. . 
Selling, general, and 

administrative 
expenses .............. . 

Operating income or 
(loss) ................ . 

Startup expense ......... . 
Interest expense ........ . 
Other income, 

(expense), net ........ . 
Net income or (loss) 

before income taxes .... 
Depreciation and 

amortization .......... . 
Cash flow2 .............. . 

Cost of goods sold ....... 
Gross profit ............. 
Selling, general, and 

administrative 
expenses ............... 

Operating income or 
(loss) ................. 

Net income or (loss) 
before income taxes ..... 

Operating losses ......... 
Net losses ............... 
Data ..................... 

1 The producers are *** 

Jan. -SeI!t. - -
1989 1990 1991 1991 1992 

Value {1,000 dollars) 

*** *** *** *** *** 
*** *** *** *** *** 

1,587,888 1,046,496 1,032, 734 793,377 736,478 
887,296 1,011,382 1,020,062 770,053 705,338 
700,592 35,114 12,672 23,324 31,140 

233,671 218,570 232 I 672 177 ,412 139,836 

466,921 (183,456) (220,000) (154,088) (108,696) 
*** *** *** *** *** 
*** *** *** *** *** 

*** *** *** *** *** 

*** *** *** *** *** 

*** *** *** *** *** 
*** *** *** *** *** 

Ratio to net sales (I!ercent) 

55.9 96.6 98.8 97.1 95.8 
44.1 3.4 1. 2 2.9 4.2 

14.7 20.9 22.5 22.4 19.0 

29.4 (17.5) (2i.3) (19.4) (14.8) 

*** *** *** *** *** 

Number of firms reporting 

*** *** *** *** *** 
*** *** *** *** *** 
*** *** *** *** *** 

. This table includes DRAMs and VRAMs. 
2 Cash flow is defined as net income or loss plus depreciation and 

amortization. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table 31 
Income-and-loss expetienee (on a per-DRAM basis) of U.S. prod.ucers 1 on their 
operations producing all DRAMs, fiscal years 1989-91, January~September 1991, 
and January-September 1992 

Jan. -Sept- -
Item 1989 1990 1991 1991 1992 

Quantity (1. 000 units) 

Trade sales .................... *** *** *** *** *** 
Company transfers .............. *** *** *** *** *** 

Total ..............•......... 288.347 267.679 266.184 io4.754 197.240 

Value (per unit) 
Net sales: 

Trade sales .................. *** *** *** *** *** 
Company transfers ............ *** *** *** *** *** 

Average ..................... $5.51 $3.91 $3.88 $3.87 $3.73 
Cost of goods sold ............. 3,08 3.78 3.83 3,76 3.58 
Gross profit or (loss) ......... 2.43 .13 .OS .11 .16 
Selling, general, and 

administrative expenses ...... 81 82 .87 .87 . 71 
Operating income or 0.oss) ..... 1.62 (. 69) (.83) (.75) (.55) 

1 The producers are ***· This table includes DRAMs and VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade CoJ1U11ission. 

The mix of quantities and unit values by density has a major impact on 
the combined sales values and related costs. During the period for which data 
were collected, the sales quantity of DRAMs under 1 Meg declined sharply, the 
sales quantity of 1 Meg DRAMs increased and then decreased, and the sales 
quantity of 4 Meg DRAMs increased. The unit sales values of each of these 
densities declined d~ring the period. A summary of the quantities sold, the 
sales values, and th~ µnit sales values as presented in appendix B for VRAMs 
and appendix D for DRAMs is presented in the following tabulation: 

* * * * * * * 
The product yield loss, expressed as a percent of production quantity 

input, has an effect on the cost of production, i.e, the lower the loss, the 
more units are produced which, in turn, lowers the costs per unit. The yield 
losses reported by the companies71 are presented in the following tabulation 
(in percent): 

* * * * * * * 

71 *** reported that the yield loss for DRAM memory modules was *** 
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Cash flow is an important financial indicator in this capital-intensive 
industry. Depreciation is a relatively high share of costs, due to the large 
capital investments in production facil~ties and equipment and the relatively 
short useful life of the equipment used in DRAM production. In the operations 
on all DRAMs, capital expenditures (discussed in a subsequent section) 
exceeded depreciation in each time period and also exceeded cash flow in each 
period except 1989 .. 

Selected income and loss data for all DRAMS, by firms, are presented in 
table 32. The financial results of the operations of these firms are 
influenced by their specific products produced. The companies included the 
following items in their financial data: 72 

* * * * * * 

Combined Operations on All DRAHs and All Memory Modules 

The combined operations of the producers on all DRAMs and all memory 
modules are shown in table 33. 73 Net sales fluctuated, dropping significantly 
from $1.74 billion in 1989 to $1.16 billion in 1990 and rising slightly to 
$1.19 billion in 1991. Net sales were $871.6 million in interim 1992 compared 
to $914.6 million in interim 1991. The companies realized a combined 
operating return of 29.6 percent of net sales in 1989, but then incurred 
significant operating losses in 1990, 1991, interim 1991, and interim 1992. 
As shown in table 34, *** 

Combined Operations on DRAHs of 1 Meg and Above and Memory Modules Containing 
DRAMs of 1 Meg and Above 

The combined operations of the producers of DRAMs of 1 Meg and above and 
memory modules containing DRAMs of 1 Meg and above are shown in table 35. Net 
sales fluctuated, dropping from $1.08 billion in 1989 to $983.1 million in 
1990, then rising above the 1989 level to $1.12 billion in 1991. Net sales 
were $848.9 million in interim 1992 compared to $843.2 million in interim 
1991. The companies realized a combined operating return of 25.5 percent of 
net sales in 1989, but then incurred significant operating losses in 1990, 
1991, interim 1991, and interim 1992. As shown in table 36, *** 

72 In order not to double count the revenue from DRAM production, the 
revenue includes only the final sales or transfer values of U.S.-produced 
cased DRAMs and the final sales or transfer values of U.S.-produced uncased 
DRAMs that are not used as captive consumption in the assembly of U.S.­
produced cased DRAMs. For this reason, the aggregate financial data do not 
track the shipment data, which segregate uncased and cased DRAM shipments; 
however, on an individual company basis the shipment values and financial 
revenue were reconciled. 

73 This section combines data on the producers' operations on DRAMs with 
data on modules assembled by producers as provided in app. C. 

* * * * * * * 
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Table 32 
Income-and-loss experience of U.S. producers1 on their operations producing all 
DRAMs, by firms, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Item 

Trade sales: 
***· ............... . 
***· ............... . 
***· ............... . 
***· ............... . 

Total ............ . 
Company transfers: 

***· ............... . 
***· ............... . 
***· ............... . 
***· ............... . 

Total ............ . 
Total net sales: 

***· ............... . 
***· ............... . 
***· ............... . 
***· ............... . 

Total ............ . 
Operating income 

or (loss): 
***· ............... . 
***· ............... . 
***· ............... . 
***· ............... . 

Total ............ . 

Operating income 
or (loss): 

***· ............... . 
***· ............... . 
***· ............... . 
***· ............... . 

Average ......... . 

1989 1990 

' 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

*** *** 
*** *** 
*** *** 
*** *** 

1,587,888 1,046,496 

*** *** 
*** *** 
*** *** 
*** *** 

466.921 (183 .456) 

Ratio 

*** *** 
*** *** 
*** *** 
*** *** 

29.4 (17.5) 

Jan. -Sept. --
1991 1991 

Value Cl. 000 dollars) • 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

*** *** 
*** *** 
*** *** 
*** *** 

1,032,734 7~3 I 377 

*** *** 
*** *** 
*** *** 
*** *** 

(220.000) (154. 088) 

to net sales (p_ercent) 

*** *** 
*** *** 
*** *** 
*** *** 

(21. 3) (19.4) 

1992 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

736,478 

*** 
*** 
*** 
*** 

(108.696) 

*** 
*** 
*** 
*** 

(14.8) 

1 The producers are *** This table includes DRAMs aild VRAMs. 

Source: Compiled from data submitted in response to quest'!'onnaires of the U.S. 
International Trade Commission. 
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Table 33 
Income-and-loss experience of U.S. producers 1 on their operations producing all DRAMs 
and modules, fiscal years 1989-91, January-September 1991, and January-September 1992 

Item 

Net trade sales ............. . 
Net company transfers ....... . 

Total net sales ......... . 
Cost of goods sold .......... . 
Gross profit or (loss) ...... . 
Selling, general, and 

administrative expenses ... . 
Operating income or (loss) .. . 
Startup or shutdown expense .. 
Interest expense ............ . 
Other income, net ........... . 
Net income or (loss) before 

income taxes .............. . 
Depreciation and amortiza-

tion ...................... . 
Cash flow2 .................. . 

Cost of goods sold .......... . 
Gross profit or (loss) ...... . 
Selling, general, and 

administrative expenses ... . 
Operating income or (loss) .. . 
Net income or (loss) before 

income taxes .............. . 

Operating losses ............ . 
Net losses .................. . 
Data ........................ . 

1989 

*** 
*** 

1,739,964 
965.350 
774,614 

259.224 
515,390 

*** 
*** 
*** 

*** 

*** 
*** 

55.5 
44.5 

14.9 
29.6 

*** 

*** 
*** 
*** 

Jan. -Sept. --
1990 1991 1991 1992 

Value (1.000 dollars) 

*** 
*** 

1,160,084 
1.088. 201 

71, 883 

235.656 
(163,773) 

*** 
*** 
*** 

*** 

*** 
*** 

*** 
*** 

1,190,331 
1.190. 922 

(591) 

252.605 
(253,196) 

*** 
*** 
*** 

*** 

*** 
*** 

*** 
*** 

914,560 
881. 591 

32,969 

193.752 
(160,783) 

*** 
*** 
*** 

*** 

*** 
*** 

Ratio to net sales (percent) 

93.8 
6.2 

20.3 
(14.1) 

*** 

100.0 
(3) 

21. 2 
(21.3) 

*** 

96.4 
3.6 

21. 2 
(17.6) 

*** 

Number of firms reporting · 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 

871,571 
852.404 

19,167 

149.629 
(130,462) 

*** 
*** 
*** 

*** 

*** 
*** 

97.8 
2.2 

17.2 
(15.0) 

*** 

*** 
*** 
*** 

1 The producers are ***· This table includes DRAMs, VRAMs, and memory modules. 
2 Cash flow is defined as net income or loss plus depreciation and amortization. 
3 Less than (0.05) percent. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table 34 
Income-and-loss experience of U.S. producers 1 on their operations producing all DRAMs 
and modules, by firms, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Item 

Net trade sales: 
***· o o I I 0 0 O 0 O 0 O 0 O O 0 O O O O O O O O 

***· ...................... . 
***· ...................... . 
***· ...................... . 

Total ................... . 
Net company transfers: 

***· ...................... . 
***· ...................... . 
***· ...................... . 
***· O o 0 0 O O 0 0 0 0 0 0 0 I IO O o O o O O O 

Total ................... . 
Total net sales: 

***· 0 0 0 I I 0 0 I 0 0 0 0 I 0 0 0 0 0 0 0 I 0 0 

***· 0 O O ! 0 O 0 0 0 0 0 I 0 ! 0 IO O O o O I I 

***· 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 o o 

***· ...................... . 
Total ................... . 

Operating income or (loss): 
***· ...................... . 
***· ...................... . 
***· ...................... . 
***· ...................... . 

Total ................... . 

Operating income or (loss): 
***· ...................... . 
***· ...................... . 
***· o o o o o o o o o • o o o • o Io o o o o' o 

***· ...................... . 
Average ................. . 

1989 1990 

Value 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

*** *** 
*** *** 
*** *** 
*** *** 
*** *** 

*** *** 
*** *** 
*** *** 
*** *** 

1,739,964 1,160,084 

*** *** 
*** *** 
*** *** 
*** *** 

515.390 (163 ! 773) 

Ratio to 

*** *** 
*** *** 
*** *** 
*** *** 

29.6 (14.1) 

Jan. -Se:et. - -
1991 1991 1992 

(1. 000 dollars) 

*** *** *** 
*** *** *** 
*** *** *** 
*** *** *** 
*** *** *** 

*** *** *** 
*** *** *** 
*** *** *** 
*** *** *** 
*** *** *** 

*** *** *** 
*** *** *** 
*** *** *** 
*** *** *** 

1,190,331 914,560 871,571 

*** *** *** 
*** *** *** 
*** *** *** 
*** *** *** 

(253.196) (160. 783) (130 ! 462 

net sales <:eercent) 

*** *** **7" 
*** *** **7 
*** *** **7 
*** *** **" 

(21.3) (17.6) (15.C 

1 The producers are***· This table includes DRAMs, VRAMs, and memory modules. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
[nternational Trade Commission. 
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Table 35 
Income-and-loss experience of U.S. producers1 on their combined operations producing 
DRAMs of 1 Meg and above and modules containing DRAMs of 1 Meg and above, fiscal 
years 1989-91, January-September 1991, and January-September 1992 

Item 

Net trade sales ............. . 
Net company transfers ....... . 

Total net sales ......... . 
Cost of goods sold .......... . 
Gross profit or (loss) ...... . 
Selling, general, and 

administrative expenses ... . 
Operating income or (loss) .. . 
Startup or shutdown expense .. 
Interest expense ............ . 
Other income, net ........... . 
Net income or (loss) before 

income taxes .............. . 
Depreciation and amortiza-

tion ...................... . 
Cash flow2 .................. . 

Cost of goods sold ........... 
Gross profit or (loss) ....... 
Selling, general, and 

administrative expenses .... 
Operating income or (loss) ... 
Net income or (loss) before 

income taxes ............... 

Operating losses ............. 
Net losses ................... 
Data ......................... 

1989 

*** 
*** 

1,078,450 
621.426 
457,024 

181. 917 
275,107 

*** 
*** 
*** 

*** 

*** 
*** 

57.6 
42.4 

16.9 
25.5 

*** 

*** 
*** 
*** 

1990 

Value 

*** 
*** 

983,062 
931. 478 

51,584 

219.704 
(168,120) 

*** 
*** 
*** 

*** 

*** 
*** 

Ratio to 

94.8 
5.2 

22 .. 3 
(17.1) 

*** 

Number 

*** 
*** 
*** 

Jan. -Sept. --
1991 1991 1992 

Cl.000 dollars) 

*** *** *** 
*** *** *** 

1,119,280 843,159 848,934 
1.135.566 828.352 829.892 

(16,286) 14,807 19,042 

249 .. 657 189.309 149.645 
(265,943) (174,502) (130,603) 

*** *** *** 
*** *** *** 
*** *** *** 

*** *** *** 

*** *** *** 
*** *** *** 

net sales (percent) 

101.5 98.2 97.8 
(1. 5) 1. 8 2.2 

22.3 22.5 17.6 
(23.8) (20.7) (15.4) 

*** *** *** 

of firms reporting 

*** *** *** 
*** *** *** 
*** *** *** 

1 The producers are ***· This table includes DRAMs, VRAMs, and memory modules. 
2 Cash flow is defined as net income or loss plu~ depreciation and amortization. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table 36 
Income-•nd•loss experience of U.S. producers1 on their combined operations producing 
DRAMs of 1 Meg and above and modules containing 1 Meg and above DRAMs, by firms, 
fiscal ye~rs 1989-91, January•September 1991, and January-September 1992 

Item 1989 1990 

Net trade sales: 
***· ...................... . *** 
***· ! 0 0 ! ! 0·0 ! ! ! ! 0 ! I 0 ! 0 ! ! ! ! ! ! *** 
***· ...................... . *** 
***· ....................... . *** 

Total ......... ··········· *** 
Net com~a~y transfers: 

***· ... ' .................. . *** 
***· ...................... . *** 
***· ...................... . *** 
***· ...................... . *** 

Total ............ · .. ·.·.· *** 
Total net sales: 

Jan. -Sept. - -
1991 1991 1992 

Value (1.000 dollars) 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 

***························ *** *** *** *** *** 
***········· ............... *** *** *** *** *** 
***························ *** *** *** *** *** 
***··········· ............. -----------*-*-*------------*-*-*--------------*-*-*------~----*-*-*---------------*-*-*-

Total., .................. 1,078,450 983,062 1,119,280 843,159 848,934 
Operating income or (loss): 

***························ *** *** *** *** *** 
***························ *** *** *** *** *** 
***························ *** *** *** *** *** 
***· ....................... ------------*-*-*------------*-*-*--------------*-*-*-------------*-*-*---------------*-*-*-

Total . . . . . . . . . . . . . . . . . . . . _ _.2 .... 7 ....... 5 .... __ 10....,7.____....Cl .... 6 .... 8 ........... 1 ..... 2 0"""').___ ..... < =-2 6;..:5.._. ........ 9 ...... 4=-3 >..._ ...... <-=l...._7 4_,_.0..:5'-"0-=2.J..) ___.<'""1 .... 3....,0~. 6...,0._.3...._) 

Operating income or (loss): 
***· 0. 0 ! 0 ! 0 0 o ! ! Io 0 o o o 0 ! o o o 0 

***· ! o o 0 ! ! ! ! o 0 ! Io o o o ! 'o o 0 o ! 

***· o 0 o o o O ! o O O O ! I! o Io! O ! O o ! 

***· ! ! ! o ! o ! ! o o o ! ! o o o o ! ! Io o o 

Average ................. . 

*** 
*** 
*** 
*** 

25.5 

Ratio to net sales (percent) 

*** 
*** 
*** 
*** 

(17 .1) 

*** 
*** 
*** 
*** 

(23.8) 

*** 
*** 
*** 
*** 

(20.7) 

*** 
*** 
*** 
*** 

(15.4) 

1 The producers are ***· This table includes DRAMs, VRAMs, and memory modules. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Sources of Financing 

The producers were requested to provide information concerning their 
sources of financing for capital expenditures. 

* * * * * * * 

Investment in Productive Facilities and Return on Assets 

Data on investment in productive facilities and return on assets are 
shown in table 37 for all DRAMs. Many of the producers indicated in their 
questionnaire responses that much of the equipment is commonly used for the 
production of all densities of DRAMs; therefore, operating and net returns by 
density are not provided. 

Table 37 
Value of assets and return on assets of U.S. producers for all DRAMs, fiscal 
years 1989-9!1 

Item 

Fixed assets: 
Original cost ............. . 
Book value ................ . 

Total assets2 •••••••••••••••• 

As of the fiscal year end--
1989 1990 

1,801,155 
1,014,748 
1. 394 .144 

Value (1.000 dollars) 

2,386,451 
1,394,285 
1. 879. 887 

1991 

2,768,205 
1,562,598 
1. 978. 862 

Return on total assets (percent) 

Operating return3 •••••••••••• 

Net return4 •••••••••••••••••• 

33.5 
*** 

(9.8) 

*** 
1 The producers are ***· This table includes DRAMs and VRAMs. *** 

(11.1) 
*** 

2 Defined as the book value of fixed assets plus current and noncurrent 
assets. Total establishment assets are apportioned, by firm, to product 
groups on the basis of the ratios of the respective book values of fixed 
assets. 

3 Defined as operating income or loss divided by asset value. 
4 Defined as net income or loss divided by asset value. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Capital Expenditures 

The capital expenditures of the U.S. DRAM producers are shown in table 
38, by firms, for all DRAMs. The questionnaire requested the producers to 
describe how capital expenditures are allocated among products. Many of the 
companies indicated that DRAMs and VRAMs are produced on the same equipment 
and that some equipment is common to the various densities of DRAMs. Some of 
the companies allocated capital expenditures using specific identification, 
cycle time, or quantity produced. Total capital expenditures for all DRAMs 
combined decreased in each year, from $612.5 million in 1989 to $533.7 million 
in 1990 and $514.2 million in 1991. Capital expenditures in interim 1992 were 
$271.6 million, considerably less than the $481.8 million in interim 1991. 

Table 38 
Capital expenditures by U.S. producers 1 of DRAMs, by firms, fiscal years 
1989-91, January-September 1991, and January-September 1992 

Cl. 000 dollars) 
Jan.-Se:et.--

Item 1989 1990 1991 1991 1992 

***·......................... *** *** *** *** ***·......................... *** *** *** *** ***·......................... *** *** *** *** ***·......................... *** *** *** *** ***·......................... *** *** *** *** ***·......................... *** *** *** *** ***·......................... *** *** *** *** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** *** *** *** ***·· ........................ ~~~*-*-*~~~~~~~~~~~~~~~~~~~~~-
Total.................... 612, 472 533,738 514,183 481,790 271,642 

1 The producers are ***· This table includes DRAMs and VRAMs. *** 
Source: Compiled from data submitted in respom.e to questionnaires of the U.S. 
International Trade Commission. 

R&D Expenses 

The R&D expenditures74 of the responding producers are shown in table 
39. The ability to fund continuing R&D in this industry is critical to 
continued profitability. 

* * * * * * * 

74 In accordance with generally accepted accounting principles, R&D 
expenditures are expensed in the year incurred. 
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Table 39 
R&D expenses of U.S. producers1 of DRAMs, by products and by firms, fiscal 
years 1989-91, January-September 1991, and January-September 1992 

Cl. 000 dollars) 
Jan.-Sept.--

Item 1989 1990 1991 1991 1992 

DRAMs (other than VRAMs): 
DRAMs below 1 Meg: 

*** ....................... *** *** *** *** *** 
1 Meg DRAMs: 

*** ....................... *** *** *** *** *** 
4 Meg DRAMs: 

*** ....................... *** *** *** *** *** 
16 Meg DRAMs: 

*** ....................... *** *** *** *** *** 
Over 16 Meg DRAMs: 

*** ....................... *** *** *** *** *** 
All VRAMs: 

*** ......................... *** *** *** *** *** 
Total ................... *** 154,103 152,634 115,950 82,337 

1 The producers are ***· This table includes DRAMs and VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Micron75 stated in its questionnaire response that *** 
Decisions to make R&D investments ***· 

TI stated *** 

Aggregate reported R&D expenses for all DRAMs (including VRAMs) 
increased from*** in 1989 to $154.1 million in 1990 and then decreased 
slightly to $152.6 million in 1991. R&D expensP.s were $82.3 million in 
interim 1992, substantially less than those in interim 1991. 

75 *** the following disclosure in Micron's 1992 annual report to 
shareholders. 

"Micron Technology, Inc.'s cross-license agreement with Texas 
Instruments, Inc. expired on September 3, 1992. Attempts to negotiate a 
new cross-license agreement on terms acceptable to the company were 
unsuccessful. Consequently, Micron Semiconductor, Inc. brought suit in 
the U.S. District Court for the District of Idaho to have certain Texas 
Instruments, Inc. patents declared invalid or not infringed. Texas 
Instruments, Inc. brought suit against Micron Technology, Inc. and 
Micron Semiconductor, Inc. in the U.S. District Court for the Eastern 
District of Texas, alleging patent infringement by the company 
subsequent to expiration of the cross-license agreement. Due to the 
early stage of the litigation, the company cannot predict the outcome of 
these suits. An adverse decision on infringement of the Texas 
Instruments, Inc. patents may require material changes in production 
processes or products and may have a material adverse effect on the 
company's future financial position or results of operations." 
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Capital and Investment 

The Commission requested the U.S. producers to describe any actual or 
potential negative effects of imports of DRAMs of 1 Meg and above from Korea 
on their growth, development and production efforts, investment, and ability 
to raise capital (including efforts to develop a derivative or improved 
version of its product). Comments from the companies are presented in 
appendix G. 

CONSIDERATION OF THE QUESTION OF 
THREAT OF MATERIAL INJURY 

Section 771(7)(F)(i) of the Tariff Act of 1930 (19 U.S.C. § 
1677(7)(F)(i)) provides that--

In determining whether an industry in the United States is 
threatened with material injury by reason of imports (or sales for 
importation) of the merchandise, the Commission shall consider, 
among other relevant economic factors76 --

(I) If a subsidy is involved, such information as may 
be presented to it by the administering authority as 
to the nature of the subsidy (particularly as to 
whether the subsidy is an export subsidy inconsistent 
with the Agreement), 

(II) any increase in production capacity or existing 
unused capacity in the exporting country likely to 
result in a significant increase in imports of the 
merchandise to the United States, 

(III) any rapid increase in United States market 
penetration and the likelihood that the penetration 
will increase to an injurious level, 

(IV) the probability that imports of the merchandise 
will enter the United States at prices that will have 
a depressing or suppressing effect on domestic prices 
of the merchandise, 

(V) any substantial increase in inventories of the 
merchandise in the United States, 

(VI) the presence of underutilized capacity for 
producing the merchandise in the exporting country, 

76 Section 771(7)(F)(ii) of the act (19 U.S.C. § 1677(7)(F)(ii)) provides 
that "Any determination by the Commission under this title that an industry in 
the United States is threatened with material injury shall be made on the 
basis of evidence that the threat of material injury is real and that actual 
injury is imminent. Such a determination may not be made on the basis of mere 
conjecture or supposition." 
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(VII) any other demonstrable adverse trends that 
indicate the probability that the importation (or sale 
for importation) of the merchandise (whether or not it 
is actually being imported at the time) will be the 
cause of actual injury, 

(VIII) the potential for product-shifting if 
production facilities owned or controlled by the 
foreign manufacturers, which can be used to produce 
products subject to investigation(s) under section 701 
or 731 or to final orders under section 706 or 736, 
are also used to produce the merchandise under 
investigation, 

(IX) in any investigation under this title which 
involves imports of both a raw agricultural product 
(within the meaning of paragraph (4)(E)(iv)) and any 
product processed from such raw agricultural product, 
the likelihood that there will be increased imports, 
by reason of product shifting, if there is an 
affirmative determination by the Commission under 
section 705(b)(l) or 735(b)(l) with respect to either 
the raw agricultural product or the processed 
agricultural product (but not both), and 

(X) the actual and potential negative effects on the 
existing development and production efforts of the 
domestic industry, including efforts to develop a 
derivative or more advanced version of the like 
product. 77 

Information on the volume, U.S. market penetration, and pr1c1ng of 
imports of the subject merchandise (items (III) and (IV) above) is presented 
in the section entitled "Consideration of the Causal Relationship Between 
Imports of the Subject Merchandise and the Alleged Material Injury" and 
information on the effects of imports of the subject merchandise on U.S. 
producers' existing development and production efforts (item (X)) is presented 
in the section entitled "Consideration of Alleged Material Injury." Available 
information on U.S. inventories of the subject products (item (V)); foreign 
producers' operations, including the potential for "product-shifting" (items 
(II), (VI), and (VIII) above); any other threat indicators, if applicable 
(item (VII) above); and any dumping in third-country markets, follows. Other 
threat indicators have not been alleged or are otherwise not applicable. 

77 Section 771(7)(F)(iii) of the act (19 U.S.C. § 1677(7)(F)(iii)) further 
provides that, in antidumping investigations, " ... the Commission shall 
consider whether dumping in the markets of foreign countries (as evidenced by 
dumping findings or antidumping remedies in other GATT member markets against 
the same class or kind of merchandise manufactured or exported by the same 
party as under investigation) suggests a threat of material injury to the 
domestic industry." 
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U.S. Inventories of Imports From Korea 

Cased DRAM Inventories 

Data for U.S. importers' inventories of Korean cased DRAMs are presented 
in table 40. There were virtually no imports of uncased DRAMs from Korea 
reported during the period for which information was requested. 

U.S. importers' inventories of cased Korean DRAMs of 1 Meg and above, by 
quantity in units, fell irregularly from 1989 to 1991, but increased from 
January-September 1991 to January-September 1992. By quantity in bits, U.S. 
importers' inventories of cased DRAMS of 1 Meg and above increased during all 
periods. The ratio of end-of-period inventories of 1 Meg and above DRAMs to 
total shipments (based on bits) fell in all periods. 

U.S. importers' inventories of all cased Korean DRAMs, by quantity in 
units, fell in all periods for which data were requested. By quantity in 
bits, U.S. importers' inventories of all cased DRAMS increased during all 
periods. The ratio of end-of-period inventories of all DRAMs to total 
shipments (based on units) fell in all periods. 

Table 40 
Cased DRAMs: U.S. importers' end-of-period inventories of Korean product, by 
products and by sources, 1989-91, January-September 1991, and 
January-September 19921 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Inventory data presented are from firms whose imports of cased DRAMs 

from Korea are estimated to account for greater than 95 percent of U.S. DRAM 
imports from Korea. Inventory data may not reconcile with shipment and 
import data. Firms cited "scrap, samples, returns, and theft" as reasons for 
discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 



I-65 

Total Subject Inventories 

Imports from Korea of memory modules that contain DRAMs of 1 Meg and 
above are also subject to this investigation. Inventories of such products 
held in the United States are presented in appendix C (table C-2). Totals of 
U.S. inventories of the subject product are shown in table 41. Subject 
inventories increased in all periods; however the ratio of subject inventories 
to total shipments fell in all periods. 

Table 41 
Subject DRAMs~l Meg and modules containing such DRAMs: End-of-period 
inventories held by U.S. importers of the subject product, by products and by 
sources, 1989-91, January-September 1991, and January-September 19921 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

Quantit~ (billion bits) 
Cased DRAMs~l Meg: 

Korea (Korean dice) ........ *** *** *** *** *** 
3rd sources (Korean dice) .. *** *** *** *** *** 

Subtotal ................. *** *** *** *** *** 
Modules from Korea containing 

DRAMs~l Meg ................ *** *** *** *** *** 
Total .................... 10,234 14, 613 19,697 18,480 33,782 

Ratio to total shipments, on the basis 
of bits, (percent) 

Cased DRAMs~l Meg: 
Korea (Korean dice) ........ *** *** *** *** *** 
3rd sources (Korean dice) .. *** *** *** *** *** 

Average .................. *** *** *** *** *** 
Modules from Korea containing 

DRAMs~l Meg ................ *** *** *** *** *** 
Average .................. 24.9 15.7 10.7 11. 6 9.1 

1 Inventory data presented are from firms whose imports of cased DRAMs and 
DRAM memory modules from Korea and are estimated to account for greater than 
95 percent of these imports from Korea. Inventory data may not reconcile 
with shipment and import data. Firms cited "scrap, samples, returns, and 
theft" as reasons for discrepancies. 

Note.--The term 11 3rd source" refers to countries other than Korea and the 
United States. Bit figures presented have been truncated rather than 
rounded; however, bit totals and ratios were derived from the untruncated 
data. Ratios are calculated using data of firms supplying both numerator and 
denominator information. Part-year inventory ratios are annualized. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Ability of Korean Producers to Generate Exports and the 
Availability of Export Markets Other Than the United States 

The Commission requested information regarding Korean operations 
producing DRAMs. Responses to this request were provided by Goldstar, 
Hyundai, and Samsung. These three firms are believed to represent virtually 
all DRAM production in Korea from January 1989 to September 1992. 

The uncased and cased DRAM capacity data requested consist of Korean 
producers' full production capability to fabricate DRAM wafers and assemble 
cased DRAMs, respectively, based on the maximum level of production that their 
DRAM wafer fabrication and assembly operations could reasonably expect to 
attain under normal operating conditions. Production data presented for 
uncased and cased DRAMs are intended to represent the successful fabrication 
of all uncased DRAM dice and the successful assembly of all cased DRAMs, 
respectively. These data include products that are produced for captive 
consumption as well as market shipments. 

The vast majority of Korean production of uncased DRAMs was used by each 
firm in its assembly of cased DRAMs, with a limited amount of reported market 
sales. In Goldstar's, Hyundai's, and Samsung's most recent fiscal years, 
sales of uncased DRAMs of 1 Meg and above represented *** percent, *** 
percent, and*** percent of total sales, respectively, and sales of cased 
DRAMs of 1 Meg and above represented *** percent, *** percent, and *** percent 
of each firm's total sales, respectively. 78 

In addition to DRAMs, all three Korean producers manufacture other 
products on the same equipment and machinery used in the production of DRAMs. 
These other products include SRAMs, EPROMs, electronically EPROMs (EEPROMs), 
programmable electrical erasable logic (PEEL), ASICs, and ROMs. Goldstar, 
Hyundai, and Samsung indicated that these other products accounted for *** 
percent, *** percent, and *** percent of total company sales in their most 
recent fiscal year, respectively. 

Korean DRAM Wafer Fabrication Operations 

Data received by the Commission on Korean operations concerning 1 Meg 
and above and all uncased DRAMs are presented in tables 42 and 43. Korean 
producers reported capacity data on the basis of ***- to ***-hour work weeks, 
operating*** to ***weeks per year. As shown, aggregate Korean capacity to 
produce uncased DRAMs of 1 Meg and above increased during all periods for 
which information was requested. Korean producers' capacity to produce all 
uncased DRAMs increased from 1989 to 1991 but fell slightly during the 
partial-year periods. 

78 The shares are calculated based on the total sales of Goldstar Electron 
Co., Ltd.; Hyundai Electronics Industries Co., Ltd.; and Samsung 
Semiconductor, Inc. All are owned by much larger Korean firms generally known 
by the same name; each produces many other products and has billions of 
dollars of total sales. 
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Table 42 
Uncased DRAMs~l Meg: Korean capacity,' wafer starts.' capacity utilization,• production,• end-of-period 
inventories, and shipments, 1989-91, January-September 1991, January-September 1992, and projected 
1992-935 

Jan;-SeJ:!t.-- Projected--
Item 1989 1990 1991 1991 1992 1992 1993 

Q!!antitI p,ooo wafersl 

Average-of-period capacity ... ••• 1,212 1,866 1,291 1,536 2,103 2,037 
Wafer starts ......•.......... ••• 1,125 1,574 l, 113 l,455 1,969 1,899 
Capacity utilization 

(percent) ....•............. ••• 92.8· 84.4 86.2 94.7 93.6 93.2 

Q!!antitI ,1,000 unitsl 

Production ........•.....•.... ••• ••• 290,427 209,780 269,354 355,089 374,510 
End-of-period inventories ••.. ••• ••• ••• ••• *** *** *** 
Shipments: 

Home market6 ••••••••••••••• ••• ••• • •• • •• • •• *** *** 
Exports to--

The United States ........ ••• ••• • •• *** ••• • •• *** 
All other markets' ....•.. *** ••• • •• • •• *** *** *** 

Total exports •........• ••• ••• ••• • •• • •• ••• • •• 
Total shipments ...... ••• • •• ••• • •• • •• *** ••• 

Q!!antitI 'billion bitsl 

Production ...•............... ••• ••• 422,889 277. 952 616,784 874,200 1,197,986 
End-of-period inventories .... ••• ••• *** ••• ••• *** • •• 
Shipments: 

Home market6 ••••••••••••••• ••• ••• • •• ••• *** ••• • •• 
Exports to--

The United States ........ ••• • •• ••• *** *** *** *** 
All other markets' ....... *** • •• ••• *** ••• *** *** 

Total exports .........• *** ••• ••• *** *** *** *** 
Total shipments ...•.. *** *** *** ••• ••• ••• ••• 

Ratios and shares, on the basis of units 
'J:!ercentl 

Inventories to production •.•. ••• ••• *** ••• ••• ••• ••• 
Inventories to total ship-

ments ..•........•.....•.... ••• ••• ••• • •• *** ••• ••• 
Share of total quantity of 

shipments: 
Home market• ..•.•.....•.... ••• ••• *** *** *** *** *** 
Exports to--

The United States ...•.... *** *** ••• • •• *** *** • •• 
All other markets' ....... ••• ••• ••• *** *** *** *** 

Ratios and shares, on the basis of bits 
'!!ercentl 

Inventories to production ..•. ••• • •• ••• ••• ••• ••• • •• 
Inventories to total ship-

ments ..........•..........• ••• ••• ••• *** *** *** • •• 
Share of total quantity of 

shipments: 
Home market6 ••••••••••••••• ••• ••• ••• *** *** *** • •• 
Exports to--

The United States ...•.... ••• • •• *** *** *** *** *** 
All other markets' ......• ••• ••• ••• ••• *** • •• *** 

' Korean producers reported capacity data on the basis of •••- to ***-hour work weeks, operating *** to 
••• weeks per year. 

• Wafer starts represent the number of raw silicon wafers introduced into the DRAM wafer fabrication 
process and were collected in this investigation in order to calculate the capacity utilization of Korean 
DRAM wafer fabrication facilities. The reported sizes of the silicon wafers used in the Korean 
production of uncased DRAMs range from 4 to 6 inches. 

•Capacity utilization is defined as wafer starts divided by capacity. 
• Production data presented for uncased DRAMs are intended to represent the successful fabrication of 

uncased DRAM dice and include uncased DRAMs that are used in the production of cased DRAMs. 
5 Data presented are believed to account for all Korean DRAM production from 1989 to September 1992. 
6 "Home market" shipments include captive consumption as well as mark.et shipments. 
7 Exports to "other markets" were principally destined for ***· 

Note.--Capacity utilization and inventory ratios are calculated from data of firms providing both 
numerator and denominator information. Bit figures have been truncated rather than rounded; however, bit 
totals, ratios, and shares were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade 
Comnission. 
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Table 43 
Uncased DRAHs: Korean capacity,' wafer starts,2 capacity utilization,• production,• end-of-period 
inventories, and shipments, 1989-91, January-September 1991, January-September 1992, and projected 
1992-935 

Jan.-Sept.-- Projected--
Item 1989 1990 1991 1991 1992 1992 1993 

Average-of-period capacity ... 
Wafer starts ................• 
Capacity utilization 

(percent) .......•.......... 

Production .................. . 
End-of-period inventories ... . 
Shipnents: 

Home market' ....•.......... 
Exports to--

The United States ....... . 
All other markets' ...... . 

Total exports ......... , 
Total shipnents ..... . 

Production •.................. 
End-of-period inventories .... 
Shipnents: 

Homa market' .............. . 
Exports to--

The United States ....... . 
All other markets' ...... . 

Total exports ......... . 
Total shipnents ..... . 

Inventories to production .... 
Inventories to total ship-

ments ...•......•........... 
Share of total quantity of 

shipments: 
Homa market' .............. . 
Exports to--

The United States ....... . 
All other markets' ..•..•. 

Inventories to production .•.. 
Inventories to total ship-

ments ..................... , 
Share of total quantity of 

shipnents: 
Home market' ..............• 
Exports to--

The United States ....... . 
All other markets' ...... . 

*** 
*** 

*** 

*** 
*** 

*** 

*** 
*** 
*** 
*** 

*** 
*** 

*** 

*** 
*** 
*** 
*"'* 

*** 

*** 

*** 

*** 
*** 

*** 

*** 

*** 

*** 
*** 

1,918 
l,589 

82.8 

Quantity Cl.ODO wafers) 

2,196 
1,801 

82.0 

1,616 
1,323 

81.9 

Quantity Cl.ODO units) 

1,591 
1;51)4 

94.5 

2,181 
2,027 

92.9 

*** 
*** 

425,788 325,257 299,440 
*** 

391,554 

*** 

*** 
*** 
*** 
*** 

*** 

*** 

*** 
*** 
*** 
*** 

*** 

*** 

*** 
*** 
*** 
*** 

. ..,. 
*** 
*** 
*** 
**"" 

Quantity (billion bits) 

*** 
*** 

*** 

*** 
*** 

458,333 
*** 

*** 

*** 
*** 

308,197 
*** 

*** 

*** 
*** 

624,381 
*** 

*** 

*** 
*** 

*** *** *** *** 
*** *** *** *** 
Ratios and shares, on the basis of units 

(percent) 

*** 

*** 

*** 

*** 
*** 
Ratios and 

*** 

*** 

*** 

*** 
*** 

*** *** 

*** *** 

*** *** 

*** *** 
*** *** 
shares , on the 

(percent) 

*** 

*** 

*** 

*** 
*** 

*** 

*** 

*** 

*** 
*** 

*** 

*** 

*** 
*** 

basis of bits 

*** 

*** 

*** 

*** 
*** 

*** 

*** 

*** 
*** 
*** 
*** 

883,451 
*** 

*** 

*** 
*** 
*** 
*** 

*** 

*** 

*** 

*** 
*** 

*** 

*** 

*** 

*** 
*** 

2,080 
1,947 

93.6 

400,840 
*** 

*** 

*** 
*** 
*** 
*** 

1,204,888 
*** 

*** 

*** 
*** 
*** 
*** 

*** 

*** 

*** 

*** 
*** 

*** 

*** 

*** 

*** 
*** 

1 Korean producers reported capacity data on the basis of ***- to ***-hour work w.eeks, operating *** to 
*** weeks per year. 

2 Wafer starts represent the number of raw silicon wafers introduced into the DRAM wafer fabrication 
process and ware collected in this investigation in order to calculate the capacity utilization of Korean 
DRAM wafer fabrication facilities. The reported sizes of the silicon wafers us&Q in the Korean 
production of uncased DRAHs range from 4 to 6 inches. 

•Capacity utilization is defined as wafer starts divided by capacity. 
• Production data presented for uncased DRAHs are intended to represent the successful fabrication of 

uncased DRAM dice and include uncased DRAHs that are used in the production of cased DRAHs. 
5 Data presented are believed to account for all Korean DRAM production from 1989 to September 1992. 
' "Home markat11 shipments include captive consumption as well as market shipnents. 
' Exports to 11other markets" ware principally destined for ***· 

Note.--Capacity utilization and inventory ratios are calculated from data of firms providing both 
numerator and denominator information. Bit figures have been truncated rather than rounded; however, bit 
totals, ratios, and shares were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade 
C0111Dission. 
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In answer to a question on whether or not the firm plans to add, expand, 
curtail, or shut down production capacity and/or production of DRAMs in Korea, 
Goldstar responded as follows: 

* * * * * * * 

Hyundai indicated***· *** The firm also indicated ***. 79 

Samsung reported ***. 80 *** 

The data presented concerning wafer starts represent the number of raw 
silicon wafers introduced into the DRAM wafer fabrication process. These data 
were collected in this investigation in order to calculate the capacity 
utilization of Korean DRAM wafer fabrication facilities. Wafer yield (i.e., 
the percentage of wafer starts that reach the final test step prior to 
assembly, in terms of usable DRAM dice) reported by Korean producers of all 
un~ased DRAMs ranged from*** to ***percent for Goldstar, 81 *** to *** 
percent for Hyundai, and*** to *** percent for Samsung. The reported size of 
the silicon wafers used in the production of uncased DRAMs ranged from 4 to 6 
inches. The total quantity of wafer starts reported by Korean producers of 
uncased DRAMs of 1 Meg and above and all uncased DRAMs increased during all 
periods of the investigation. The calculated capacity utilization for Korean 
production of uncased DRAMs of 1 Meg and above increased irregularly from *** 
percent in 1989 to 94.7 percent in January-September 1992. The Korean 
capacity utilization for all uncased DRAMs remained relatively stable at about 
82 percent from 1989 to 1991, but increased to 94.5 percent during January­
September 1992. 

Korean production of uncased DRAMs of 1 Meg and above and all uncased 
DRAMs (in bits) increased in all periods. In units, Korean production of 
uncased DRAMs of 1 Meg and above and all uncased DRAMs increased steadily from 
1989 to 1991. From January-September 1991 to January-September 1992, Korean 
production of uncased DRAMs of 1 Meg and above increased in units, but 
production of all uncased DRAMs fell. Inventories, though generally 
increasing throughout the period, remained relatively minor as a share of 
total shipments. Projections reported by Korean producers indicate that 
production and shipments of uncased DRAMs of 1 Meg and above and of all 
uncased DRAMs are expected to increase in both units and bits in 1993. 

Korean DRAM Assembly Operations 

Data received by the Commission on Korean operations concerning 1 Meg 
and above and all cased DRAMs are presented in tables 44 and 45. Korean 
producers reported capacity data on the basis of***- to ***-hour work weeks, 
operating*** to ***weeks per year. As reported, total Korean capacity to 
produce cased DRAMs of 1 Meg and above increased during all periods for which 

79 *** 
80 *** 
81 *** 
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Table 44 
Cased DRAHs~l Hag: Korean capacity,' production,• inventories, capacity utilisation, and shipnents, 
1989-91, January-September 1991, January-September 1992, and projected 1992-93, 

Jan, .:.s12t. -- Projected--
Item 1989 1990 1991 1991 l9!2 1992 1993 

~antit:z: ,1,000 uniti!il 

Average-of-period capacity ... *** *** 354,315 261,298 330,732 443,763 450,900 
Production ................•.. *** *** 286,332 206,211 260,312 31i3,323 370,280 
Capacity utilization• ........ *** *** 80.8 78.9 78.7 77 .4 82.1 
End-of-period inventories .... *** *** *** *** *** *** *** 
Shipnents: 

Home market5 ••••••••••••••• *** *** *** *** *** *** *** 
Exports to--

The United States ........ *** *** 89,147 61i,361 78,702 96,400 *** 
All other markets6 ••••••• *** *** *** *** *** *** *** 

Total exports .......... *** *** *** *** *** *** *** 
Total shipnents .....• *** *** *** *** *** *** *** 

~antit:z: 'billion bit.al 

Production ................... *** *** 416,629 272,089 593,383 847,839 1,182,924 
End-of-period inventories .... *** ••• ••• *** *** *** • •• 
Shipnents: 

Home market• ..............• ••• ••• ••• *** *** *** • •• 
Exports to--

The United States ........ • •• *** 133,906 88,887 171,341i 225,826 ••• 
All other markets6 ••••••• *** • •• *** ••• *** *** *** 

Total exports .......... *** ••• ••• *** *** *** *** 
Total shipnents .....• *** *** *** *** *** *** *** 

Ratios and shares, on the bads of units 
'eercent2 ·a 

Inventories to production .... *** *** *** ••• *** *** *** 
lnventories to total ship-

ments .......•.............• *** ••• • •• ••• ••• ••• *** 
Share of total quantity of 

shipnents: 
Home market• ............... *** *** *** ••• *** *** ••• 
Exports to--

The United States ........ *** *** *** ••• ••• *** ••• 
All other markets• ....... • •• *** *** *** *** *** • •• 

Ratios and shares, on the basis of bits 
'eercent2 

Inventories to production ...• *** *** *** *** ••• ••• *** 
Inventories to total ship-

ments ......•.•............. *** *** *** *** ••• *** *** 
Share of total quantity of 

ahipnents: 
Home market• .........•..... • •• *** *** ••• *** • •• *** 
Exports to--

The United States ........ *** *** *** ••• *** ••• *** 
All other markets• ....... *** *** *** ••• *** *** *** 

1 Korean producers reported capacity data on the basis of ***- to ***-hdur Work weeks, operating *** to 
*** weeks per year. 

• Production data presented for cased DRAHs are intended to represent the successful assembly of cased 
DRAHs. 

3 Data presented are believed to account for all Korean DRAM production !rom 1989 to September 1992. 
• Capacity utilization is defined as assembly divided by capacity. 
5 11Bome market" shipnents include captive consumption as well as market tihlpnents. 
•Exports to "other markets" were principally destined for ***· 

Note.--Capacity utilization and inventory ratios are calculated from data of'. firms providing both 
numerator and denominator information. Bit figures have been truncated rath•r· than rounded; however, bit 
totals, ratios, and shares were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U:S. International Trade 
Comnission. 
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Table 45 
Cased DRAHs: Korean capacity,' production,• inventor.ies, capacity litilizat.ion, ·and shipnent.s, 1989-91, 
January-September 1991, January-Sept.ember 1992, and project.ad 1992-933 

J!!!.-Se11t.•- Proiact.ed-• 
Item 1989 1990 1991 1991 1992 ~992 1993 

!2!!antit:z: p I 000 !mi ts 2 

Average-of-period capacity.:. *** *** 519,475 384,088 379,953 511,156 493,420 
Production .•...•.•........... *** *** 416,983 317,969 290,253 380,666 395,774 
Capacity utilization• ....... *** *** 80.3 82.8 76.4 74.5 80.2 
End-of-period inventories .... *** *** *** . ... *** *** *** 
Shipnents: 

Home market• ............... *** *** -· *·** ***· *** .... 
Exports to--

The United States ......•. *** *** 118,014 89,273 87,190 105,749 *** 
All other market.a• ..•.... *** *** *** *** *** *** *** 

Total exports ...•••..•• *** *** *** *** *** *** *** 
Total shipnents ...... *** *** *** *** *** *** *** 

!2!!antit:z: ~bilUon bits2 

Production •.........•........ *** *** 450,859 301,371 600,942 857,320 1,189,607 
End-of-period inventories ..•. *** *** *** *** *** *** *** 
Shipnents: 

Homa market• ..•...•........ *** *** *** *** *** *** *** 
Exports to--

The United States ...•...• *** *** 141,238 95,291 173,325. 228,003 *** 
All other markets• .....•. *** *** *** *** *** *** *** 

Total exports •......... *** *** *** *** *** *** *** 
Total shipnents ...•.. *** *** *** *** *** *** ••• 

Rat.i·os and ·shai::as, on. the basis of units 
ti!arcent2 

Inventories to production,.;. *** ·*** '*** *** *** *** *** 
Inventories to total ship-

manta ......•........••..•.. *** *** *** *** *** **·* *** 
Share of total quantity of 

shipnents: 
Home market• ......... ~ ..... *** *** *** *** *** *** *** 
Exports to--

The United States ...•.... *** *** *** *** *** *** *** 
All other markets• ..•..•. **·* *** *** *** *** *** *** 

Ratios and ·shares, on the .basis of bits 
~11arcant2 

Inventories to production .•.. *** *** ~·· *** *** *** *** 
Inventories to total ship-

manta .........•.•.....•.. ,. *** *** *** ""** *** *** *** 
Shara of total quantity of · 

shipnents: 
Home market• •.............. ·*** *** *** *** *** *** *** 
Exports to--

The United States ........ ·*** *** *** *** *** *** *** 
All other markets• ....•.. *** ***' *** *** *** *** *** 

1 Korean producers reported capacity dat.a·on the basis of***- t.o ***•hour work weeks, operating*** to 
*** weeks per year. 

• Production data presented for cased DRAMs are intended to repres•nt the successful assembly of cased 
DRAMs. . 

3 Data presented are believed to account for all Korean DllAH production from 1989 to September 1992. 
• Capacity utilization is defined .as assembly divided by capacity .• 
•"Homa market" shipnents· include captive consumption as wall as market shipients. 
6 Exports to "other markets" were principally destined for ***, 

Hota.--Capacity utilization and· inventory ratios are calculated from data .of firms providing both 
numerator and denominator information. Bit figures have been truncated rat.her than rounded; however, bit 
totals, ratios, and shares were derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade 
Coamission. 
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information was requested. Korean producers' capacity to produce all cased 
DRAMs increased from 1989 to 1991, but fell during the partial-year periods. 

Total production of 1 Meg and above cased DRAMs reported by Korean 
producers in units and bits increased in all periods of the investigation. 
Total Korean production of all cased DRAMs in bits increased in all periods; 
however, Korean production of all cased DRAMs in units increased from 1989 to 
1991, but fell between the partial-year periods. The calculated capacity 
utilization for all Korean assembly of cased DRAMs of 1 Meg and above and of 
all cased DRAMs increased from 1989 to 1990, but fell thereafter. 

Shipments of 1 Meg and above cased DRAMs to the United States accounted 
for *** percent of Korean producers' total shipments of 1 Meg and above cased 
DRAMs on the basis of bits in 1989, but fell each succeeding period to *** 
percent in partial-year 1992. However, these shipments increased in bits and 
units in all periods for which data were requested. Presented in the 
following tabulation are the three Korean producers and their shares of 
exports of DRAMs of 1 Meg and above to the United States (in percent): 

Januar~-September 

Korean producer 1989 1990. 1991 1991 1992 

Goldstar ............ *** *** *** *** *** 
Hyundai ............. *** *** *** *** *** 
Samsung ............. *** *** *** *** *** 

Total ........... 100.0 1-00. 0 100.0 100.0 100.0 

Korean shipments of cased DRAMs of 1 Meg and above and all cased DRAMs 
to the home market and to all countries other than the United States, in both 
units and bits, increased in all periods for which data were requested. 
Korean producers' end-of-period inventories of cased DRAMs of 1 Meg and above 
and of all cased DRAMs in terms of both bits and units generally increased 
from 1989 to 1991, but fell from January-September 1991 to January-September 
1992. As a share of total shipments, inventories generally fell throughout 
the period. 

Projections reported by Korean producers indicate that exports of 1 Meg 
and above cased DRAMs and of all cased DRAMs to the United States are expected 
to fall in both units and bits in 1993. 82 

82 A recent Korean press report, subsequent to Commerce's final 
determination, states that the Korean DRAM producers will "now devote their 
efforts to improving the export structure with emphasis placed on improvement 
of product quality. Although their export price might be high, they would 
avoid any sudden upsurge in their export in quantity. Samsung Electronics, 
Goldstar Electron, and Hyundai Electronics decided to keep the export 
quantities to the U.S. at last year's level." U.S. Department of State 
telegram, Mar. 29, 1993, Seoul, message reference No. 02971. 
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EC Investigation 

In response to a complaint lodged by the European Electronic Component 
Manufacturers' Association, 83 the Commission of the European Communities (EC 
Commission) initiated an.antidumping proceeding in March 1991 concerning 
imports into the EC of certain types of DRAMs originating in Korea. Following 
an investigation which covered the 1990 calendar year, the EC Commission 
concluded84 that all types, densities, and variations of DRAM products, 85 

including future densities, future process technologies, and future packages, 
are one product. The EC Commission also concluded that the Korean DRAM 
product sold in the Korean market and the EC DRAM product sold in the EC 
market are "alike.". The EC Commission found that "the preliminary examination 
of the facts showed the existence of dumping in respect of imports of the 
product concerned originating in Korea" and that the EC "industry has been 
suffering material injury" caused by the dumped imports of DRAMs from Korea. 
The weighted-average dumping margins provisionally established by the EC 
Commission are as follows (in percent): 

Korean producer 

Golds tar ........................ . 
Hyundai ......................... . 
Samsung ......................... . 
Other ............................ . 

Dumping margin 

122.4 
57.3 
18.1 

122.4 

As a result of the provisionally established dumping margins, the EC 
Commission provisionally imposed an ad valorem duty ~f 10.1 percent on all 
imports of DRAMs originating in Korea, effective September 18, 1992. 

Effective March 18, 1993, the EC Commission and the Korean DRAM 
producers agreed to set minimum floor prices for their exports to the EC for 5 
years. 86 These prices are intended to "reflect the producers' quarterly costs 
of DRAM production plus a reasonable amount for profit. "87 The EC will not 
impose antidumping duties on the Korean product unless the Korean producers 
withdraw from or violate the agreement. 

83 The complainant represented a major proportion of the total EC 
production of DRAMs. EC producers supporting the complaint include Motorola 
Ltd. (Glasgow, United Kingdom) and Siemens AG (Munich, Germany). A third EC 
DRAM producer, NEC Semiconductors Ltd. (Livingston, United Kingdom), did not 
participate in the EC Commission's proceeding. 

84 The EC Commission's decision was published on Sept. 17, 1992, in the 
Official Journal of the European Communities. 

85 DRAM products include "DRAM wafers, DRAM dice, finished DRAMs, DRAM 
modules, stack DRAMs, VRAMs, and pseudo SRAMs." 

86 Respondents assert that the price undertaking will have no impact on 
their volume of exports to the EC. Respondents' posthearing brief, responses 
to Commission and staff questions, p. 13. 

87 Official Journal of the European Communities, Mar. 18, 1993. The 
respondents indicate that a minimum of 9.5 percent profit is required. 
Respondents' posthearing brief, responses to Commission and staff questions, 
p. 12. 
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CONSIDERATION OF THE CAUSAL RELATIONSHIP BETWEEN IMPORTS OF THE 
SUBJECT MERCHANDISE AND THE ALLEGED MATERIAL INJURY 

U.S. Imports 

Importers' questionnaires were sent to approximately 150 firms 
identified as possible importers of DRAMs; however, usable import data were 
received from only 26 firms. For the purposes of presentation in this report, 
U.S. imports of DRAMs from all countries consist of data provided by U.S. 
impotters in response to importers' questionnaires. Data presented in this 
section of the report are believed to account for greater than 95 percent of 
U.S. DRAM imports from Korea and approximately 60 percent of total U.S. DRAM 
imports from countries other than Korea. 88 

Uncased DRAMs 

Presented in tables 46 and 47 are U.S. imports of uncased DRAMs of 1 Meg 
and aboV'e and all uncased DRAMs. Virtually no imports of uncased DRAMs from 
Kore~ ·were reported. 89 

U.S. imports of uncased DRAMs of 1 Meg and above from sources other than 
Korea. by quantity in units, increased from 1989 to 1991, but fell during the 
partial-year periods. By quantity in bits, these imports increased in all 
periods. The value of these imports fell irregularly from 1989 to 1991, but 
increased in the partial-year periods. The average bit value fell throughout 
the period for which data were requested. 

U.S. imports of all uncased DRAMs from sources other than Korea, by 
quantity in units, fell during most of the periods. By quantity in bits, 
these imports increased in all periods. The value of these imports fell 
irreg~larly from 1989 to 1991, but increased from January-September 1991 to 
January-September 1992. The average bit value fell throughout the period for 
which data were requested. 

Cased DRAMs 

Presented in tables 48 and 49 are U.S. imports of cased DRAMs of 1 Meg 
and above and all cased DRAMs, by source and origin of DRAM dice. U.S. 
imports of cased DRAMs of 1 Meg and above and of all DRAMs, by quantity in 
units and bits, generally increased over the period of investigation. By 
value, U.S. imports of cased DRAMs of 1 Meg and above irregularly increased 
over the period of investigation; however, U.S. imports of all case-d DRAMs 
fell irregularly from 1989 to 1991, but increased during the partial-year 
periods. The average bit value of U.S. imports of cased DRAMs of 1 Meg and 
above and of all DRAMs fell in all periods for which data were requested. 

88 For more information concerning data coverage and the use of primary 
import data collected in this investigation rather than the use of official 
imports statistics see the section of this report entitled "U.S. Importers." 

89 *** 
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Table 46 
Uncased DRAMs~l Meg: U.S. imports, by sources, 1989-91, January-September 1991, 
and January-September 19921 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Data presented were reported by U.S. importers of uncased DRAMs. Eight of the 

firms that provided import data maintain fabrication and/or assembly facilities in 
the United States. Import data may not reconcile with inventory and shipment data. 
Firms cited "scrap, samples, returns, and theft" as reasons for the discrepancies. 
Imports from countries other than Korea consist of imports from the United Kingdom, 
Japan, Germany, Italy, and Singapore. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table 47 
Uncased DRAMs: U.S. imports, by sources, 1989-91, January-September 1991, and 
January-September 19921 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Data presented were reported by U.S. importers of uncased DRAMs. Eight of the 

firms that provided import data maintain fabrication and/or assembly facilities in 
the United States. Import data may not reconcile with inventory and shipment data. 
Firms cited "scrap, samples, returns, and theft" as reasons for the discrepancies. 
Imports from countries other than Korea consist of imports from the United Kingdom, 
Japan, Germany, Italy, and Singapore. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table 48 
Cased DRAMs~l Meg: U.S. imports, by sources and bl origins of dice, 1989-91, 
January-September 1991, and January-September 1992 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Data presented are believed to account for greater than 95 percent of U.S. 

imports of cased DRAMs from Korea during 1991. When compared to official 
statistics, U.S. imports of cased DRAMs from countries other than Korea appear to 
represent approximately 60 percent of total imported units of cased DRAMs from 
countries other than Korea (see the section of this report entitled "U.S. 
Importers"). Import data may not reconcile with inventory and shipment data. 
Firms cited "scrap, samples, returns, and theft" as reasons for the discrepancies. 
Imports from countries other than Korea consist of imports from Japan, the United 
Kingdom, Germany, Taiwan, Italy, and Singapore. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table 49 
Cased DRAMs: U.S. imports, by sources and by origins of dice, 1989-91, 
January-September 1991, and January-September 19921 

Jan. -Se12t. --
1989 1990 1991 1991 1992 Item 

Quantitl (l,000 units} 
Korea: 

Korean dice ............... . *** *** *** *** *** 
U.S. dice ................. . 0 0 0 0 0 
3rd-source dice ........... . *** *** *** *** *** 

3rd sources: 
Korean dice ............... . *** *** *** *** *** 
U.S. dice ................. . *** *** *** *** *** 
3rd-source dice ........... . *** *** *** *** *** 

Total ................... . 351,563 397,762 368,735 280,939 292. 236 

Quantitl (billion bits} 
Korea: 

Korean dice ............... . *** *** *** *** *** 
U.S. dice ................. . 0 0 0 0 0 
3rd-source dice ........... . *** *** *** *** *** 

3rd sources: 
Korean dice ............... . *** *** *** *** *** 
U.S. dice ................. . *** *** *** *** *** 
3rd-source dice ........... . *** *** *** *** *** 

Total ................... . 233,250 353,115 522,792 375,838 621,438 

Value (1,000 dollars} 
Korea: 

Korean dice ................. *** *** *** *** *** 
U.S. dice .................. 0 0 0 0 0 
3rd-source dice ............ *** *** *** *** *** 

3rd sources: 
Korean dice ................ *** *** *** *** *** 
U.S. dice .................. *** *** *** *** *** 
3rd-source dice ............ *** *** *** *** *** 

Total ................ · .... 2,202,631 1,941,726 2,001,866 1,485,767 1,757,211 

Unit value (12er million bits} 
Korea: 

Korean dice ................ *** *** *** *** *** 
U.S. dice .................. (2) (2) (2) (2) (2) 

3rd-source dice ............ *** **"K *** *** *** 
3rd sources: 

Korean dice ........... , .... *** *** *** *** *** 
U.S. dice ............ ,;· .... *** *** *** *** *** 
3rd-source dice ...... , ..... *** *** *** *** *** 

Average .................. $9.44 $5.50 $3.83 $3.96 $2.83 

1 Datalresented are believed to account for greater than 95 percent of U.S. 
imports o cased DRAMs from Korea during 1991. When compared to official 
statistics, U.S. imports of cased DRAMs from countries other than Korea appear to 
represent approximately 60 percent of total imported units of .cased DRAMs from 
countries other than Korea (see the section of this report entitled "U.S. 
Importers"). Import data may not reconcile with inventory and shipment data. 
Firms cited "scrap, samples, returns, and theft" as reasons for the discrepancies. 
Imports from countries other than Korea consist of imports from Japan, the United 
Kin~dom, Germany, Taiwan, Italy, and Singapore. 

Not applicable. 

Note.--Bit figures have been truncated rather than rounded; however, bit totals and 
unit values were derived from the untruncated data. Unit values are calculated 
using data of firms supplying both quantity and value information. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 



I-77 

Seven firms reported imports of Korean DRAMs scheduled for delivery 
after September 31, 1992. The firms reported a total of*** Korean DRAMs of 1 
Meg and above delivered in the final 3 months of 1992. 90 

Total Subject Imports 

Imports from Korea of memory modules that contain DRAMs of 1 Meg and 
above are also subject to this investigation. Such imports are presented in 
appendix C (table C-2). 

Totals of imports from Korea subject to this investigation (i.e., DRAMs, 
VRAMs, and modules) are shown in table 50. Subject imports increased from 
49.6 trillion bits ($459.8 million) in 1989 to 188.8 trillion bits ($676.5 
million) in 1991. An increase was also reported from 124.0 trillion bits 
($459.1 million) in January-September 1991 to 291.8 trillion bits ($786.2 
million) in January-September 1992. Unit values (per million bits) fell in 
all periods from $9.27 in 1989 to $2.69 in January-September 1992. 

U.S. Producers' Subject Imports 

***U.S. DRAM producers (i.e.,***) reported imports of cased DRAMs of 1 
Meg and above and memory modules that contain these devices from Korea. Data 
concerning such imports are presented in table 51. The U.S. producers' 
subject imports accounted for *** percent of the quantity (in bits) of total 
subject imports in 1991. 

* * * * * * * 

U.S. Market Penetration by the Subject Imports 

Cased DRAMs 

Market penetration data, as presented in tables 52 and 53, are 
calculated from U.S. shipment data of U.S.-produced and imported cased DRAMs 
as submitted in response to Commission questionnaires. Data on shipments of 
"domestic" cased DRAMs were provided by all u.s: producers of uncased and 
cased DRAMs and are estimated to account for virtually all shipments of 
"domestic" cased DRAMs. Shipments of cased DRAM imports from Korea are from 
data submitted by 17 U.S. importers of Korean cased DRAMs. The data presented 
by these firms are estimated to account for greater than 95 percent of cased 
DRAM imports from Korea in 1991. Shipments of cased DRAM imports from 
countries other than Korea are from data submitted by 18 U.S. importers. The 
data provided by these firms are estimated to account for approximately 60 
percent of cased DRAM imports from countries other than Korea (see the section 
of this report entitled "U.S. Importers"). 

90 *** of these firms also reported a total of *** Korean DRAMs of less 
than 1 Meg delivered in October and November 1992. 
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Table 50 
Subject imports, 1989-91, January-September 1991, and January-September 19921 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

Quantity (billion bits) 
DRAMs2:':l Meg: 

Uncased ..................... *** *** *** *** *** 
Cased ...................... *** *** *** *** *** 

Modules containing 
DRAMs2:':l Meg ................ *** *** *** *** *** 

Total .................... 49,595 9Z,109 188. 78.2 124,045 291,816 

Value (1°,000.gollars) 
DRAMs2:':1 Meg: 

Uncased .............. , ..... *** *** *** *** *** 
Cased ...................... *** *** *** *** *** 

Modules containing 
DRAMs2:':l Meg ................ *** *** *** *** *** 

Total .................... 459,812 463,038 676,452 .· .... 459,082 786,222 

Unit value (per,,in.plion bits) 
DRAMs2:':l Meg: 

Uncased .................... *** *** *** *** *** 
Cased ....................... *** *** *** *** *** 

Modules containing 
DRAMs2:':1 Meg ................ *** *** *** *** *** 

Total .................... $9.27 $4. 77 $3.58 $3.70 $2.69 

1 Data presented are believed to account for more than 95 percent of U.S. 
imports of cased DRAMs from Korea during 1991. 

2 Not applicable. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table 51 
U.S. producers' subject imports, by products and by sources, 1989-91, 
January-September 1991, and January-September 19921 

Jan. -Sept. --
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Data presented are from *** No uncased imports of DRAMs from Korea were 

reported by U.S. DRAM producers. Import data may not reconcile with inventory 
and shipment data. Firms cited "scrap, samples, returns, and theft" as 
reasons for the discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Table 52 
Cased DRAMs~l Meg: U.S. shipments of "domestic" 1 and "imported"2 product as a 
share of apparent U.S. consumption, 1989-91, January-September 1991, and 
January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
"Domestic" product includes·U.S.-fabricated uncased DRAMs (regardless of cased 

DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of uncased DRAM 
fabrication location). The data presented for U.S. shipments of "domestic" cased 
DRAMs are from all known U.S. producers of uncased and cased DRAMs and are 
estimated to account for virtually all U.S. shipments of "domestic" products. 
Shipment data do not reconcile with inventory and production data. Firms cited 
"yield loss, scrap, samples, returns, and theft" as the reasons for the 
discrepancies. 

2 "Imported" product includes Korean-fabricated uncased DRAMs (regardless of 
cased DRAM assembly location) and uncased DRAMs that are fabricated in countries 
other than the United States and Korea and are assembled in countries outside the 
United States. The data presented are from 26 U.S. importers of DRAMs. Reported 
U.S. imports of DRAMs from Korea are estimated to account for greater than 95 
percent of total U.S. DRAM imports from Korea in 1991 and reported U.S. imports of 
DRAMs from all other countries are estimated to account for approximately 60 
percent of U.S. DRAM imports from all other countries in the same period (see the 
section of this report entitled "U.S. Importers"). Shipment data do not reconcile 
with inventory and import data. Firms cited "scrap, samples, returns, and theft" 
as the reasons for the discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table 53 
Cased DRAMs: 
i~~2rent U. S . 

Item 

U.S. shipments of "domestic" 1 and "imported"2 product as a share of 
consumption, 1989-91, January-September 1991, and January-September 

1989 1990 1991 
Jan. -Sept. - -
1991 1992 

* * * * * * * 
1 "Domestic" product includes U.S.-fabricated uncased DRAMs (regardless of cased 

DRAM assembly location) and U.S.-assembled cased DRAMs (regardless of uncased DRAM 
fabrication location). The data presented for U.S. shipments of "domestic" cased 
DRAMs are from all known U.S. producers of uncased and cased DRAMs and are 
estimated to account for virtually all U.S. shipments of "domestic" products. 
Shipment data do not reconcile with inventory and production data. Firms cited 
"l'ield loss, scrap, samples, returns, and theft" as the reasons for the 
discrepancies. 

2 "Imported" product includes Korean-fabricated uncased DRAMs (regardless of 
cased DRAM assembly location) and uncased DRAMs. that are fabricated in countries 
other than the United States and Korea and are assembled in countries outside the 
United States. The data presented are from 26 U.S. importers of DRAMs. Reported 
U.S. imports of DRAMs from Korea are estimated to account for greater than 95 
percent of total U.S. DRAM imports from Korea in 1991 and reported U.S. imports of 
DRAMs from all other countries are estimated to account for approximately 60 
percent of U.S. DRAM imports from all other countries in the same period (see the 
section of this report entitled "U.S. Iml'orters"). Shipment data do not reconcile 
with inventory and import data. Firms cited "scrap, samples, returns, and theft" 
as the reasons for the discrepancies. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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The share of apparent U.S. consumption of cased DRAMs of 1 Meg and above 
held by imports of Korean cased DRAMs of 1 Meg and above, based on quantity in 
bits, rose from*** percent in 1989 to ***percent in 1991, and increased from 
*** percent in January-September 1991 to *** percent in January-September 
1992. The comparable shares, based on value, increased from ***percent in 
198? to *** percent in 1991, and increased from *** percent in January­
September 1991 to ***percent in January-September 1992. 

The share of apparent U.S. consumption of all cased DRAMs held by Korean 
imports of cased DRAMs of 1 Meg and above, based on quantity in bits, 
increased from *** percent in 1989 to *** percent in January-September 1992. 
Based on value, the share rose from *** percent in 1991 to *** percent in 
January-Sep·tember 1992. 

Total Subject Imports 

Imports from Korea of modules that contain 1 Meg or above DRAMs are also 
subject to this investigation. Data on consumption and market shares for such 
modules are presented in appendix C (table C-2). The market penetration 
figures for all subject imports from Korea are presented in tables 54 and 55. 

The share of apparent U.S. consumption of cased DRAMs of 1 Meg and above 
and memory modules that contain such devices held by total subject imports, 
based on quantity in bits, rose from 18.7 percent in 1989 to 25.7 percent in 
1991, and rose from 23.8 percent in January-September 1991 to 30.3 percent 
January-September 1992. By value, the share increased from 15.9 percent in 
1989 to 20.6 percent in 1991, and increased from 18.9 percent in January­
September 1991 to 25.4 percent in January-September 1992. The share of 
apparent.U.S. consumption of all cased DRAMs and memory modules that contain 
such devices held by total subject imports, based on quantity in bits, rose 
from 14.2 percent in 1989 to 24.8 percent in 1991, and rose from 22.9 percent 
in January-September 1991 to 30.0 percent January-September 1992 (figure 1). 
By value, the share increased from 11.3 percent in 1989 to 19.7 percent in 
1991, and increased from 18.0 percent in January-September 1991 to 25.0 
percent in January-September 1992. 
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Table 54 
Cased DRAMs~l Meg and memory modules that contain DRAMs~l Meg: Shares of apparent 
U.S. consumption, 1989-91, January-September 1991, and January-September 19921 

Item 1989 

U.S. shipments of LTFV 
imports: 

Cased DRAMs . . . . . . . . . . . . . . . . *** 

1990 
Share 

*** 

of the 
on the 

Jan. -Sept. --
1991 1991 1992 
quantity of U.S. consumption 
basis of bits (percent) 

*** . *** *** 
*** *** *** *** DRAM memory modules ........ --*-*-*---------------------------------------------------

Total LTFV imports ....... 18.7 21. 9 25.7 23.8 30.3 
U.S. shipments of other 

imports: 
Cased DRAMs ................ *** *** *** *** *** 

*** *** *** *** DRAM memory modules ........ --*-*-*---------------------------------------------------
Total other imports ...... *** *** *** *** *** 

U.S. shipments of "domestic" 
*** *** *** *** cased DRAMs ................ --*-*-*---------------------------------------------------

Share of the value of U.S. consumption 
(percent) 

U.S. shipments of LTFV 
imports: 

Cased DRAMs ................ *** *** *** *** *** 
*** *** *** *** DRAM memory modules ........ --*-*-*----~---------------------------------------------

Total LTFV imports ....... 15.9 17.9 20.6 18.9 25.4 
U.S. shipments of other 

imports: 
Cased DRAMs ................ *** *** *** *** *** 

*** *** *** *** DRAM memory modules ........ --*-*-*---------------------------------------------------
Total other imports ...... *** *** *** *** *** 

U.S. shipments of "domestic" 
cased DRAMs ................ *** *** *** *** *** 

1 The data presented are from all known U.S. producers of uncased and cased 
DRAMs and are estimated to account for virtually all known U.S. shipments of 
"domestic" products. The data presented are also from 26 U.S. importers of DRAMs 
and DRAM memory modules. Reported U.S. imports of DRAMs and DRAM memory modules 
from Korea are estimated to account for greater than 95 percent of these imports 
from Korea in 1991 and reported U.S. imports of DRAMs and DRAM memory modules from 
all other countries are believed to account for approximately 60 percent of these 
imports from all other countries in the same period (see the section of this report 
entitled "U.S. Importers"). 

Note.--Bit figures have been truncated rather than rounded; however, shares were 
derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table SS 
All cased DRAMs and memory modules that contain all DRAMs: Shares of apparent U.S. 
consumption, 1989-91, January-September 1991, and January-September 19921 

Jan.-SeEt.--
Item 1989 1990 1991 1991 1992 

Share of the quantity of U.S. consumption 
on the basis of bits (Eercent) 

U.S. shipments of LTFV 
imports (2:1 Meg): 

Cased DRAMs ................ *** *** *** *** *** 
DRAM memory modules ...... ;. *** *** *** *** *** 

Total LTFV imports ....... 14.2 19.7 24.8 22.9 30.0 
U.S. shipments of other 

imports: 
From Korea (<l Meg): 

Cased DRAMs .............. *** *** *** *** *** 
DRAM memory modules ...... *** *** *** *** *** 

From other countries: 
Cased DRAMs .............. *** *** *** *** *** 
DRAM memory modules ...... *** *** *** *** *** 

Total other imports .... 41.4 38.8 38.2 39.3 41.1 
U.S. shipments of •idomestic" 

cased DRAMs ................ 44.S 41.S 36.9 37.8 28.9 
Share of the value of U.S. consumption 

(Eercent) 
U.S. shipments of LTFV 

imports (2:1 Meg): 
Cased DRAMs ................ *** *** *** *** *** 
DRAM memory modules ........ *** *** *** *** *** 

Total LTFV imports ....... 11. 3 lS.9 19.7 18.0 2S.O 
U.S. shipments of other 

imports: 
From Korea (<l Meg): 

Cased DRAMs .............. *** *** *** *** *** 
DRAM memory modules ...... *** *** *** *** *** 

From other countries: 
Cased DRAMs .............. *** *** *** *** *** 
DRAM memory modules ...... *** *** *** *** *** 

Total other imports .... S4.8 48.9 Sl. 3 S2.2 Sl. s 
U.S. shipments of "domestic" 

cased DRAMs ................ 33.9 3S.2 29.0 29.8 23.4 

1 The data presented are from all known U.S. producers of uncased and cased 
DRAMs and are estimated to account for virtually all known U.S. shipments of 
"domestic" products. The data presented are also from 26 U.S. importers of DRAMs 
and DRAM memory modules. Reported U.S. imports of DRAMs and DRAM memory modules 
from Korea are estimated to account for greater than 95 percent of these imports 
from Korea in 1991 and reported U.S. imports of DRAMs and DRAM memory modules from 
all other countries are believed to account for approximately 60 percent of these 
imports from all other countries in the same period (see the section of this report 
entitled "U.S. Importers"). 

Note.--Bit figures have been truncated rather than rounded; however, shares were 
derived from the untruncated data. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Pricing and Marketing Considerations 

DRAMs are used in a variety of products that require high-density, 
random access memory, such as computers, office automation equipment, 
telecommunication equipment, and consumer electronic products; therefore the 
demand for DRAMs depends upon the demand for these products. 91 Overall, the 
demand for DRAMs is said to have increased during the past 3 years. 92 The 
majority of DRAMs, about 70 to 80 percent, are used in personal computers. 93 

Industry experts stated that changes in prices and quantities of personal 
computers (PCs) have affected the demand and price levels in the DRAM market 
during the past few years. Declining prices in the PC market have had two 
opposing effects on the prices of DRAMs. On the one hand, declining PC prices 
have stimulated the demand for PCs and, thus, increased the demand for DRAMs; 
this increased DRAM demand has helped keep DRAM prices strong. On other hand, 
declining PC prices have also caused PC suppliers to attempt to get lower 
prices for DRAMs. 94 

The DRAM industry follows a fairly predictable product life cycle that 
generally lasts several years. This is demonstrated by figure 2, which shows 
the life cycle of six generations of DRAMs. As each new DRAM is introduced to 
the market, selling prices and costs tend to be high. However, as the product 
moves from the introduction phase into the growth phase of the cycle, 
production costs and prices tend to fall because the producer is moving along 
the learning curve and is able to lower defects and increase yields. 95 As the 
product enters the maturity stage, costs are generally at the lowest level and 
prices continue to fall. In the DRAM industry it has been colilmon that a new 
generation of DRAM enters the market as the previous one is in the growth or 
maturity phase. The competition between the two generations of DRAMs can also 
contribute to the fall in the price of the mature DRAM. 

Suppliers that are first to enter the market (with a particular 
generation or density of DRAM) benefit from being able to capture part of the 
market where there is little competition; this often allows the supplier to 
charge a higher price and recoup some of its investment before prices begin to 

91 The demand for DRAMs is often measured in bits rather than units. The 
main use of DRAMs is in computers; thus, most of the demand for DRAMs is 
derived from the demand for computers. A computer manufacturer is concerned 
with storing data in the most effective manner; therefore, it wants the most 
memory possible in the least amount of space. As a result, the demand for 
DRAMs is based on the number of bits. 

92 Most suppliers, of both domestic and imported product, .believe that 
demand has generally increased; several of these firms attributed this growth 
in demand to the increase in applications that require additional memory 
(e.g., software programs such as "Windows" or "OS/2"). 

93 Transcript of the hearing, p. 46. 
94 Electronic News, Mar. 23, 1992, p. 8. 
95 In the growth phase, competition increases as new firms enter the 

market. Often competitors that enter the market after the initial 
introduction phase do so at a lower price than the market leaders due to 
perceived risks and uncertainties in the newcomers• quality. (Marketing 
Management. Analysis Planning. Implementation. and Control. Sixth Edition, 
Philip Kotler, p. 358). 
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Figure 2 
Worldwide shipments and forecasts of future shipments of DRAMs, by DRAM 
densities, 1976-95 
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drop. 96 U.S producers and importers of the Korean produ¢t were asked to 
provide the dates at whieh they made their first commercial sale of each 
generation of DRAM, from 256K to 16 Meg DRAMs. The foliowing tabulation 
presents information obtained from these firms. 

* * * * * * * 

As mentioned in the section of this report entitled "Channels of 
Distribution," DRAMs are sold to a variety of customers, including OEMs, 
franchise distributors, value-added or aftermarket resellers, and brokers or 
independent distributors. Available data for 1991 indicate some differences 
in the customer groups to which U.S. producers and Korean producers have sold 
DRAMs. 97y While *** U.S. producer reported that at least *** percent of their 
sales in 1991 were made to OEMs, 98 *** of the three major Korean importers 
reported*** sales to OEMs. 99 The *** of the remainder of U.S. producers' 
sales in 1991 were made to franchise distributors; only*** firms reported 
sales to value-added or after-market resellers and *** reported sales to 
brokers/independent distributors. On the other hand, *** reported significant 
sales to value-added resellers (i.e., ***percent, respectively). *** 
importers reported sales to brokers/independent distributors, with *** 
reporting that sales to this customer group represented *** percent of its 
total DRAM sales in 1991. 

Producers and importers generally agree that DRAM purchasers can be 
divided into three main classes. Tier one customers are the premium 
customers, most likely large OEM accounts. These custcnaers are allegedly the 
most difficult to sell to because they are the most demanding with respect to 
quality. Because these firms often have ~:latively long 4ualification 

96 During the preliminary investigation,· respondents argued that Micron 
entered the 1 Meg DRAM market late, and, as a result, was forced to accept a 
lower price than other suppliers. 

Petitioner discusses the concept of an "entry window;" this is defined 
to be the period during which: (a) the market for a particular generation is 
still expanding; and (b) firms that ultimately account for over 90 percent of 
the market are still entering. Petitioner argues that firms that enter at any 
time within the 3 year "entry window" .can be expected to be extremely viable 
competitors in the market. Petitioner also argues that the major U.S. firms 
(i.e., Micron, NEC, and TI) all entered the DRAM market during the entry 
window (Petitioner's prehearing brief, App. B, p. B-1 artd posthearing brief, 
app. B, p. 25). 

97 There appear to be some problems with the perception of defining 
customer groups. Some of the customers that were classified by U.S. producers 
as OEMs were classified as value-added resellers or brokers by the importers. 
Therefore, while there are reported differences in the customers to whom the 
producers and the importers sell DRAMs, this may be a function of different 
classifications of customers. 

98 *** reported that *** percent of its DRAM sales in 1991 were made to 
OEMs. 

99 The percentages of total sales accounted for by sales to OEMs in 1991 
for Goldstar, Hyundai, and Samsung were *** 



I-87 

processes, suppliers are sometimes able to get a premiwn price in the 
marketplace for sales to these customers. Customers in the second tier are 
slightly less demanding and tend to have shorter qualification processes. The 
third tier is the spot market, which has very few, if any, qualification 
procedures and relatively low prices. 

Qualification procedures and time required to qualify vary significantly 
among customer groups. In general, large OEM accounts (tier one customers) 
have the most sophisticated qualification processes, which can take anywhere 
from a few weeks to 9 months to complete. These customers require extensive 
component testing, system qualification utilizing a supplier's product, and 
inspection of the supplier's facility. 100 Tier two customers, such as 
franchise distributors and value-added resellers, require a much less 
sophisticated qualification procedure; these customers generally test the 
product to verify operation. Tier three customers who purchase on a spot 
basis rarely have any type of formal qualification process. 

In general, suppliers agreed that there are no substitute products for 
DRAMs. 101 Several suppliers reported that in a limited nwnber of applications 
SRAMs or VRAMs can be used in place of DRAMs; however, these firms also stated 
that this would not be cost effective because SRAMs and VRAMs are 
significantly more expensive than DRAMs of a comparable speed. 102 One DRAM 
supplier, Goldstar, expects a substantial infringement into the DRAM market by 
competing technologies such as flash EPROMs or SRAMs. 103 According to 
Goldstar, this will occur because of increases in the nwnber of smaller 
personal computers, such as laptops, notebooks, and palmtops, in the 
marketplace; these computers require much lower power consumption and better 
data retention than a conventional DRAM provides. 104 

Yithin the DRAM market, many technological and marketing changes have 
occurred during the past 3 years. The product range of DRAMs has diversified 

100 *** reported that the qualification process could be as simple as a 
systems test where a device is plugged into a unit to determine the 
functionality. More extensive qualifications often require the following 
steps: (1) testing the DRAM on testing equipment, (2) environmental testing 
which includes temperature cycling, moisture resistance, life test, and infant 
mortality test, (3) inspection of enlarged photos of the die at various stages 
of production, and (4) actual system qualification where the product is run on 
the customer's system for several weeks to identify any failure problems. 

*** estimated that approximately *** percent of its sales are made to 
customers that have extensive qualification procedures (i.e., those that take 
at least 30 days. 

101 Purchasers also generally agreed that there are no substitutes for 
DRAMs. 

102 In its posthearing brief, Micron reported that there are significant 
differences in the features of an SRAM that preclude it from being used as a 
replacement for a DRAM. These include differences in pin counts, functions, 
configuration of related parts, and cost. Petitioner also discussed 
differences in switching production from DRAMs to SRAMs and/or EPROMs 
(Petitioner's posthearing brief, pp. A.7-9). 

103 Transcript of the preliminary conference, p. 170. 
104 Transcript of the preliminary conference, pp. 169-170. 



I-88 

significantly with the emergence of new packages, faster speeds, and an 
increased number of configurations. Prices for DRAMs of the same density also 
vary depending on the speed of the DRAM, with faster products generally 
commanding higher prices. According to Micron, although different customers 
have different uses for the different speeds, there is some substitutability 
between the speeds; however, there are often price premiums for faster 
products that may limit the degree of substitution. Under normal 
circumstances, a faster product, i.e., a 70ns DRAM, could be used in an 
application that normally uses an 80ns or lOOns DRAM. 105 DRAMs are also sold 
in several different configurations. For example, a 1 Meg DRAM is available 
either as a "l Meg by l" or "256K by 4" configuration. 106 These differ only in 
the way in which data move in and out of the DRAM; the overall memory 
contained in each is 1 Meg. 107 Prices of a given density DRAM may vary 
slightly depending on the type of configuration. 108 

DRAMs are sold either as individual chips or as components in memory 
module packages (e.g., SIMMs), with the price of a DRAM memory module being 
higher than the sum of the individual DRAMs that it contains. Questionnaire 
responses indicate that the cost of the DRAMs accounts for *** percent of the 
total cost of the module . 109 Most U.S. and Korean suppliers sell DRAMs both as 
individual units and in modules. In 1991, between*** percent of each 
responding U.S. producer's total U.S. DRAM sales were made as individual 
units, with the remainder being sold as modules. Similarly, importers of 
Korean DRAMs reported that between*** percent of their total 1991 U.S. sales 
were sales of individual DRAMs. Most of the responding suppliers reported 
that sales of modules have increased since 1989 as PC manufacturers have 
shifted purchases from individual DRAMs to modules. 

Another change in the marketing of DRAMs and DRAM memory modules is the 
increase in retail and corporate aftermarket sales of DRAMs. 110 This increase 
has been attributed to the desire of computer users to upgrade their existing 
machines and add extra memory. The slowdown in the overall economy during the 
past 2 years has spurred the growth in aftermarket sales of DRAMs; computer 
users have increasingly chosen to upgrade existing machines instead of 
spending money to purchase new machines. In addition, new software 
applications, such as Microsoft's Windows, require additional memory and, 

105 Transcript of the preliminary conference, p. 72. 
106 The common configurations for the 4 Meg DRAM are "l Meg by 4" and "4 Meg 

by 1." 
107 *** stated that both configurations are important parts of the DRAM 

market; however, different end uses may be better suited to one or the other 
type of configuration. 

108 While *** reported that there is only a slight, if any, difference in 
the prices of the different configurations, ***believe that there are price 
differentials. 

109 Previously, DRAM purchasers, particularly OEM accounts, assembled the 
single DRAMs into the SIMMs themselves; however, it has become increasingly 
common for the DRAM manufacturer to sell DRAMs as SIMMs. 

110 There has also been an increase in the number of computer manufacturers 
that sell on a mail-order basis. However, Micron does not believe that this 
has had an impact on the demand and/or pricing in the DRAM market (transcript 
of the preliminary conference, pp. 49-50). 
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thus, are contributing to the increasing presence of aftermarket sales of 
DRAMs. 

DRAMs are sold on both a sppt and contract basis. The percentage of 
total sales made on a contract basis during 1991 by U.S. producers varied 
greatly from firm to firm. These suppliers reported using contracts for 
between *** percent of their sales. 111 The three major importers of Korean 
DRAMs, Goldstar, Hyundai, and Samsung, reported that*** of their sales are 
made on a spot basis. 112 In general, contract sales are made to the larger OEM 
accounts and the process of entering into agreements varies somewhat from 
supplier to supplier. 113 *** 114 However, as DRAM prices have fallen, *** 115 

* * * * * * * 
Suppliers are generally allowed more than one opportunity to quote on a 

particular order . 116 All but one U.S. producer reported that, while quoting is 
generally closed, they are often able to obtain information on competitive 
price levels. 117 Within a given contract, producers reported that there are 
usually not any specific provisions for automatic price increases or 
decreases; however, price is often negotiable. 

DRAMs are priced on a per-unit basis and are sold on an f .o.b. basis to 
all customers. Some suppliers reported having price lists for their sales of 
DRAMs. These suppliers stated that they adhere to their price lists, while 
others stated that prices fluctuate so rapidly that a published price list 
cannot be followed. *** reported that it publishes a minimum price list that 
is updated several times per month or as required by market conditions. 118 

For sales to distributors, many DRAM suppliers use a policy that is 
known as "ship from stock and debit." 119 Suppliers generally have one price 
for all distributors; however, distributors often request discounts off this 
price in order to compete with other suppliers' offers to other distributors 
or other distributors' selling prices. A discount is usually requested after 
the distributor has already purchased the DRAMs for a given price. The 
distributor informs the DRAM supplier of the price at which it will be able to 
sell the product. If the DRAM supplier agrees, the distributor then sells the 
DRAM for the specified price. The supplier will then credit the distributor's 
account, thus lowering the price that the distributor actually paid for the 

111 However, the majority of firms that use contracts reported that they do 
so *** of the time. 

112 *** 
113 *** 
114 *** 
115 *** 
116 *** 
117 Although price levels may be discussed, names of specific suppliers are 

not revealed. 
118 *** 
119 This policy is also referred to as "meet comp" or "price protection" 

credits. This policy has primarily applied to sales to distributors, but may 
have been used in some isolated instances for sales to OEMs. *** 
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DRAMs. 120 Since this price adjustment is made after the product has been 
shipped to the distributor, suppliers may not actually record the sale until 
the distributor ships the product to its customer. 

All but one supplier reported that transportation costs are not a 
significant factor in a customer's decision to purchase DRAMs. Although the 
supplier may sometimes arrange the transportation, the purchaser always pays 
for it. Freight costs account for less than 1 percent of the total delivered 
price of a DRAM. Because freight costs are not significant, DRAM suppliers 
can and do ship product throughout the entire United States. Leadtimes for 
delivery of DRAMs generally range from 1 day to 12 weeks. During the period 
for which information was requested, U.S. DRAM producers shipped their product 
as quickly as 1 day and as long as 26 weeks; importers of the Korean product 
reported that shipments were made within the range of 1 day to 16 weeks. 121 

Product Comparisons 

Producers, importers, and purchasers were requested to discuss any 
differences between the domestic and Korean DRAMs that would explain price 
differences and purchasing patterns. Both product and market considerations 
were considered in responding. Comments provided by these firms regarding 
quality, product returns, reliability of supply, and availability are 
discussed below. 

Available information indicates that there is disagreement as to whether 
domestic and Korean products are comparable in quality. 122 In general, five of 
the six responding U.S. producers stated that differences in quality between 
the U.S. and Korean products were not a significant factor in the firm's sale 
of DRAMs. *** reported some of its more demanding customers have found*** 
consistent quality and customer support to be an advantage over other 
suppliers' products. A former producer, ***, reported that the industry 
impression of the Korean product when it first entered the U.S. market was 
that the quality was inferior to that of the U.S. product; however, in recent 
months, the quality of the Korean product has improved and now rivals that of 
the domestic firms. Importers of Korean DRAMs reported more differences in 
the quality of the two products than the domestic firms did. *** reported 
that there were quality differences between the Korean DRAMs they supplied and 
those supplied by U.S. producers. *** reported that it has achieved quality 
levels on its 1 Meg and 4 Meg DRAMs that are equal to or better than those of 
well-established brand products. 123 *** stated that ***. 124 *** stated that 

120 *** 
121 *** 
122 The quality of DRAMs is often measured by the failure rate. Product 

failures can make it particularly difficult for the smaller firms that 
purchase DRAMs to resell them. These firms often work on very small profit 
margins and product returns can often wipe out the small level of profit that 
they receive (transcript of the preliminary conference, pp. 108 and 117). 

123 *** 
124 *** 
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*** 125 While there are differing opinions among U.S. producers and importers, 
most purchasers reported that the quality of the Korean product is comparable 
to that of the domestic. 

U.S. producers and importers were ·requested to estimate the percentage 
of their total DRAM sales in each year during 1989-91 that were accounted for 
by returns. While these numbers were*** for both U.S. and Korean product, 
the return rates of the Korean suppliers were *** than those of the U.S. 
producers. 126 At least half of the responding U.S. producers reported that 
returns accounted for *** of their total DRAM sales in each year. While one 
Korean supplier, *** reported that it had*** returns in any year, the other 
two reported that returns accounted for between *** percent of their total 
sales of DRAMs during 1989-91. 

Suppliers were also asked to provide information on whether or not they 
had ever failed to qualify to supply DRAMs to a customer. Three U.S. 
producers, ***, reported that they did fail to qualify to supply DRAMs at some 
point during the period for which data were requested. These instances were 
limited and *** reported that they later qualified to supply DRAMs to the 
customers involved; *** reported that it is close to being requalified. *** 
also reported that they had failed to qualify to supply DRAMs. In the *** 
instances reported by***, the failure to qualify was due to incompatibility 
between*** product and the customer's system; ***. 127 *** did not provide 
specific information concerning its failure to qualify. 

Another factor that can affect prices and/or purchasing patterns is 
availability of product. Suppliers were asked whether they were ever unable 
to supply DRAMs to a customer (or potential customer) during January 1989-
September 1992. Four of the seven responding U.S. producers reported that 
they had experienced problems delivering DRAMs during that time period. While 
two firms, ***, reported that supply problems were an infrequent occurrence, 128 

*** reported that supply problems would occur on a la~ge scale about once a 
year and would cause significant change to product and package mix (as well as 
volume adjustment). *** 

Prices and purchasing patterns can also be affected by policies such as 
"Buy American" requirements. In the case of DRAMs, three of the six 
responding U.S. producers reported that some of their customers require that 
the DRAMs be produced in the United States. These customers purchase DRAMs 
for military or other government contract applications; these sales account 
for a relatively small portion of total DRAM sales. 

125 *** reported that it is common practice among the major semiconductor 
consumers to rate their suppliers through a vendor rating system; categories 
in this system usually include product quality, delivery, and service. *** 

126 *** of the responding U.S. or Korean suppliers reported that they had 
any product recalls during the period 1989-91. 

127 *** 
128 *** 
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Price Trends 

The Commission requested price and quantity data from U.S. producers and 
importers for their monthly spot and quarterly contract sales of DRAMs during 
January 1989-September 1992. 129 Only spot prices are discussed in this 
sec ti on; contract prices are present'ed in appendix H. 130 U.S. producers and 
importers were requested to submit separate pricing data for their sales to 
OEMs, franchise distributors, value-added resellers/aftermarket resellers, and 
brokers/independent distributors. 131 Product specifications for which pricing 
data were requested are as follows: 132 

Product 1: 1 Meg x 1, 70ns 1 Meg DRAM, SOJ133 
Product 2: 1 Meg x 1, 80ns 1 Meg DRAM, SOJ 
Product 3: 4 Meg x 1, 80ns 4 Meg DRAM, SOJ 
Product 4: 1 Meg x 4, 80ns 4 Meg DRAM, SOJ 
Product 5: 256 K x 4, lOOns 1 Meg VRAM, SOJ 
Product 6: 1 Meg x 9 SIMM consisting of 9, 

1 Meg x 1, 80ns 1 Meg DRAMs 

Usable pricing data were received from five U.S. producers and seven importers 
of Korean DRAMs. 134 Reported pricing data accounted for approximately *** and 
***percent of total shipments of U.S.-produced and Korean cased DRAMs, 
respectively, during 1991. 135 

129 Prices for DRAMs were requested on a monthly basis in order to capture 
the rapid changes in the market. 

130 Trends in contract sales prices to OEMs were similar to those of spot 
prices to OEMs. 

131 In several instances, DRAM suppliers reported that the total quantity 
shipped in a given month was negative. This is due to DRAM suppliers 
accepting return merchandise from their customers either for defective product 
or exchanges for different product. For example, ***· 

In instances where the total quantity was negative, the quantity of the 
largest monthly sale was used to calculate the weighted-average price. 

132 Pricing data for product 5 (256 K VRAM) are presented in app. B and data 
for product 6 (DRAM module) are reported in app. C. 

133 SOJ ("small outline J -leaded" package) refers to a type of DRAM package. 
According to Micron this is one of the most common types of DRAM packaging. 

134 IBM reportedly sells some domestically produced DRAMs on the open market 
(transcript of the preliminary conference, pp. 174-175). It reported***· 
*** 

135 "Domestic" product includes DRAMs made from U.S. -fabricated dice that 
are assembled in the United States or third countries and DRAMs assembled in 
the United States that contain dice fabricated in third countries. There were 
no DRAMs that were fabricated in the United States and assembled in Korea; nor 
were there any that were fabricated in Korea and assembled in the United 
States. 
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Spot Sales of DRAHS 

Sales to OEHs. 136 --In general, weighted-average prices for both domestic 
and Korean DRAMs sold to this customer group declined during the period 
January 1989 to September 1992 (tables 56 and 57) . 137 Weighted-average 
domestic f .o.b. prices for product 1 declined *** percent from October 1989 to 
September 1992. Similarly, prices for product 1 imported from Korea also fell 
fairly steadily from May 1989 to September 1992, decreasing*** percent during 
that time. 

Prices for U.S.-produced product 2 fell sharply (i.e., by*** percent) 
from March 1989 to September 1992, while prices for product 2 imported from 
Korea fell *** percent' fro.Jll:l January 1989 to September 1992. 

U.S. producers' prices for product 3 decreased steadily during the 
period May 1991 to September 1992, falling*** percent during that time. 
Prices for product 3 imported from Korea also declined sharply during the 
period for which data were collected, falling *** percent from March 1990 to 
September 1992. 

Domestic prices for domestic product 4 decreased significantly from May 
1991 to September 1992, declining *** percent during that time. Prices for 
Korean product 4 decreased fairly steadily from July 1990 to September 1992, 
falling *** percent during that time. 

Sales to Franchise Distributors.--As in the OEM market, prices for DRAMs 
sold to franchise distributors declined during the period January 1989 to 
September 1992 (tables 58 and 59). 1~ Domestic f.o.b. prices for product 1 
sold to franchise distributors declined *** percent from October 1989 to 
September 1992; final adjusted prices for domestic product 1 were *** than the 
initial f .o.b. prices, but had a *** decline, falling*** percent during that 
same time. F.o.b. prices for product 1 imported from Korea declined during 
the period for which data were collected, decreasing *** percent from July 
1989 to September 1992. 

136 As stated earlier, some producers and importers had difficulty 
classifying customers as OEMs or value-added resellers. Since both these 
types of firms perform similar functions (i.e., incorporate DRAMs into other 
products) and the prices they pay for DRAMs are similar, they are grouped 
together for purposes of discussion of price trends and comparisons. 

137 None of the responding DRAM suppliers reported using post-shipment 
discount policies for sales to OEMs; therefore, the initial f .o.b. and final 
adjusted prices are the same. 

138 As stated earlier, DRAM suppliers often reduce the prices of the DRAMs 
that they sell to their customers (particularly distributors) after the 
product has been sold and shipped to the customer. As a result, f .o.b. prices 
representing the initial price charged are not necessarily indicative of the 
actual price paid by the customer. U.S. producers and importers were 
requested to supply both their original f .o.b. prices and the final adjusted 
price, after all discounts have been applied. *** If no post-shipment 
discounts were given, the initial f .o.b. price is the same as the final 
adjusted price. Comparisons are made between final adjusted prices as they 
reflect actual transaction prices. 
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Table 56 
U.S. and Korean DRAMs: Weighted-average net f.o.b. selling prices and quantities of U.S.-produced and Korean products 1 
and 21 sold to ~.·by months, January 19S9-Septamber 1992 

Product 1 Product 2 
United States Korea United States Korea 

Period Price Quantity Price Quantity Price Quantity Price 
Per unit .Y!!.il§. Per unit Per unit ~ Per unit 

• • • • • • • 
' Product 1 is a 1 Meg by 1, 70ns, 1 Meg DRAM, SOJ. Product 2 is a 1 Meg by 1, SOns, 1 Meg DRAM, SOJ. 
• Includes prices for sales to both OEMs and value-added resellers. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Coumission. 

Table 57 

Quantity 

U.S. and Korean DRAMs: Weighted-average net f.o.b. selling prices and quantities of U.S.-producad and Korean products 
3 and 4' sold to ~.·by months, January 1990-Septembar 19923 

Product 3 Product 4 
United States Korea Uni tad States Korea 

Period Price QuantitI Price 2J:!antity Price Quantity Price Quant it I 
Per unit Y!!.il!. Per unit Y!!lli Per unit !:filill Per unit Y!!.il!. 

• * • * * • • 
' Product 3 is a 4 Meg by 1, SOns, 4 Meg DRAM, SOJ. Product 4 is a 1 Meg by 4, SOns, 4 Meg DRAM, SOJ. 
• Includes prices for sales to both OEMs and value-added resellers. 
• No prices were reported for these products in 19S9. 

Source: Coaipiled from data submitted in response to questionnaires of the U.S. International Trade Conmission. 

Table 5S 
U.S. and Korean DRAMs: Weighted-average net f.o.b. selling prices, final adjusted prices,' and quantities of 
U.S.-produced and Korean products 1 and 22 sold to franchise distributors, by months, January 19S9-September 1992 

• • • • • * • 
1 Final adjusted prices refer to the price paid by the customer after all discounts have been made. In the DRAM market 

it is cOIDllon for suppliers to discount product after it has already been sold and shipped to the customer; these 
policies, known as 11ship from stock and debit" or "meet-comp" policies, are primarily, if not exclusively, used for sales 
to distributors. Both f.o.b. prices and final adjusted prices are displayed to display the level of discounts given. 

2 Product 1 is a 1 Hag by 1, 70ns, 1 Hag DRAM, SOJ. Product 2 is a 1 Hag by 1, SOns, 1 Mag DRAM, SOJ. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Coamission. 

Table 59 
U.S. and Korean DRAMs: Weighted-average net f.o.b. selling prices, final adjusted prices,' and quantities of 
U.S.-produced and Korean products 3 and 42 sold to franchise distributora, by months, January 1990-September 1992 

• • • • * • * 
1 Final adjusted prices refer to the price paid by the customer after all discounts have been made. In the DRAM market 

it is cOIDllOn for suppliers to discount product after it has already been sold and shipped to the customer; these 
policies, known as "ship from stock and debit" or 11meet-comp11 policies, are usually used for sales to distributors. Both 
f.o.b. prices and final adjusted prices are displayed to demonstrate the level of discounts given. 

2 Product 3 is a 4 Meg by 1, SOns, 4 Meg DRAM, SOJ. Product 4 is a 1 Meg by 4, SOns, 4 Meg DRAM, SOJ. 

Source! Compiled from data submitted in response to questionnaires of the U.S. International Trade Conmission. 
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Initial domestic f .o.b. prices for product 2 declined from January 1989 
to September 1992, falling*** percent during that time period; final adjusted 
prices for this product (after all discounts) showed a greater decline, 
falling *** percent~ Initial f .o.b. prices for product 2 imported from Korea 
decreased *** percent while final adjusted prices declined *** percent from 
February 1989 to September 1992. 

U.S. producers• f.o.b. prices for product 3 decreased*** percent from 
June 1991 to September 1992; final adjusted prices declined *** percent during 
that time. F.o.b. prices for product 3 imported from Korea decreased steadily 
from May 1990 to August 1992, falling *** percent during that time period. 

U.S. producers• initial f.o.b. prices for product 4 were *** percent 
lower in September 1992 than they were in March 1991; U.S. producers' final 
adjusted prices declined*** percent during that time. F.o.b. prices for 
product 4 imported from Korea declined fairly steadily from August 1990 to 
September 1992, falling *** percent during that time. 

Sales to Brokers/Independent Distributors--Prices for sales of Korean 
DRAMs to this customer group were similar.to those for other customer groups, 
as they generally declined fairly steadily (table 60). However, U.S. f.o.b. 
prices for product 1 *** during the *** months for which prices were 
reported. 139 F.o.b. prices for product 1 imported from Korea declined*** 
percent from July 1989 to September 1992. 

U.S. f .o.b. prices for product 2 *** for the ***months for which they 
were reported. F.o.b. prices for product 2 imported from Korea decreased*** 
percent from March 1989 to September 1992. 

Prices for sale·s of products 3 and 4 sold to brokers/independent 
distributors were only reported by importers of the Korean product. F.o.b. 
prices reported by these importers for product 3 declined *** percent from 
June 1990 to August 1992. Prices for product 4 imported from Korea decreased 
*** percent from July 1990 to September 1992. 

Table 60 
U.S. and Korean DRAMs: Weighted-average net f .o.b. selling prices and 
quantities of U.S.-produced and Korean products 1, 2, 3, and 4 1 sold to 
brokers/independent distributors, by months, January 1989-September 1992 

* * * * * * * 
1 Product 1 is a 1 Meg by 1, 70ns, 1 Meg DRAM, SOJ. Product 2 is a 1 Meg 

by 1, 80ns, 1 Meg DRAM, SOJ. Product 3 is a 4 Meg by 1, 80ns, 4 Meg DRAM, 
SOJ. Product 4 is a 1 Meg by 4, 80ns; 4 Meg DRAM, SOJ. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

139 ***reported prices for sales to brokers/independent distributors. *** 
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Price Comparisons 140 

In the OEM market, 110 comparisons between U.S. f .o.b. prices and Korean 
prices were possible. 14i In 64 these comparisons, the Korean product was 
priced below the domestic product, with margins ranging from 0.2 to 54.5 
percent (table 61). In 43 instances, the Korean product was priced above the 
domestic product; margins ranged from 0.1 to 16.2 percent. In the remaining 
three instances, the two products had the same price. 

In the franchise distributor market, there were 80 instances in which 
domestic and Korean products could be compared. In 23 of these cases, the 
Korean product was priced below the domestic; margins ranged from 1.1 to 40.3 
percent. The Korean product was priced between 0.4 and 66.8 percent higher 
than the domestic product in 56 instances. In the remaining instance, the two 
products had the same price. 

Price comparisons were somewhat limited in the broker/independent 
distributor market. In 14 of the 17 instances where price comparisons were 
possible, the Korean product was priced below the domestic product, with 
margins ranging from*** percent. In the remaining 3 instances, Korean prices 
were between *** pereent above those for the domestic product. 

Table 61 
U.S. and Korean DRAMs: Margins of under/(over)selling for sales of products 
1, 2, 3, and 4 to OE}{s, franchise distributors, and brokers, by months, 
January 1989-September 1992 

Cin percent) 

* * * * * * * 
Source: Compiled from data submitted in response to questionnaires of the 
U.S. International T~ade Commission. 

140 Price comparisons for VRAMs and DRAM modules are pres.ented in tables B-
15 and C-10, respectively. For sales of VRAMs, the Korean product undersold 
the domestic product in 23 of 35 instances; margins ranged trom 0.5 to 13.5 
percent. In the remaining 12 instances, the price of the Korean product was 
between 2.1 and 14.2 percent higher than that of the domestic product. In the 
DRAM module market, the Korean product undersold the domestic product in 43 of 
the 60 instances where price comparisons were possible; margins ranged from 
0.8 to 42.7 percent. In the remaining 17 instances, the Korean product was 
priced between 0.5 and 13.2 percent higher than the domestic product. 

141 As stated earlier, sales to OEMs and value-added resellers were 
combined. Therefore, these price comparisons include sales to both customer 
groups. 



I-97 

Purchaser Responses 

The Commission sent questionnaires to over 150 firms believed to be 
purchasers of DRAMs and DRAM modules. Responses were received from 84 firms, 
of which 62 provided usable data. 142 During January 1989-September 1992, these 
firms purchased DRAMs, VRAMs, and DRAM modules either for resale or for use in 
the production of computers, DRAM and/or VRAM modules, memory boards, and data 
processing equipment. These firms accounted for approximately *** percent of 
U.S. shipments and *** percent of shipments of Korean product during January­
September 1992. Information obtained from these purchasers is summarized 
below. 

The purchasers reported buying DRAMs from a large number of suppliers, 
both domestic and foreign; in addition to all the U.S. and Korean producers, 
these firms also reported purchasing DRAMs from German, Japanese, and 
Taiwanese suppliers (see figure 3). Because many of these firms require that 
a supplier's DRAMs pass certain qualification procedures before they can be 
purchased, 143 virtually all purchasers reported that they are aware of the 
country of origin of the DRAMs that they purchase. However, only slightly 
more than half of the responding purchasers reported that their customers are 
aware of/interested in the country of origin of the DRAMs. 

In the DRAM industry many firms that manufacture DRAMs also sell them to 
unrelated purchasers; as a result, many purchasers reported that they compete 
for sales to their customers with the manufacturers or importers from whom 
they purchas~ DRAMs. 144 Many firms reported that they change suppliers 
infrequently; however, several firms did report that they had changed 
suppliers in the past 3 years. Reasons given for changing suppliers include 
availability, compatibility with end products, reliability of supply, 
leadtimes, price, quality, service, and technology. In general, purchasers 
reported contacting two. to three suppliers before making a purchase. 145 

Purchasers were asked to compare Korean suppliers' marketing efforts 
with those of the domestic DRAM suppliers. Areas of comparison include credit 
terms, service, warranties, sales techniques, and pricing policies. While 
many purchasers reported that there were no differences between the U.S. and 
Korean suppliers in these areas, some did mention differences. Several 
purchasers reported that it is often easier to get credit lines from Korean 
suppliers than from domestic suppliers. Similarly, some purchasers reported 

1~ Seventeen firms reported that they did not purchase DRAMs, VRAMs, or 
DRAM modules during the period January 1989-September 1992. The remaining 
firms did not respond to the Commission's questionnaire. 

Of the 62 responding firms, 40 are OEMs, 11 are franchise distributors, 
6 are value-added resellers, and the remaining 5 are brokers. 

143 Qualification procedures vary from firm to firm. However, OEMs 
generally have the most stringent requirements. 

144 Manufacturing or importing firms mentioned by purchasers as competitors 

include ***· *** 
245 Franchise distributors reported that they only contact those firms with 

which they have franchise agreements. 
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Figure 3 
Purchases of DRAMs, by sources, 1989-91 and January-September 1992 
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that the service and pr1c1ng policies of the Korean suppliers are superior to 
those provided by domestic firms. 146 

Purchasers were also asked to rank, in order of importance, the major 
factors considered in deciding from whom to purchase DRAMs. 147 Quality was 
mentioned most frequently as the number one factor considered, with 18 firms 
ranking it number one; price was ranked as the number one consideration by 12 
firms. Other factors that were considered most important by a number of firms 
included availability and reliability of supply. 1~ A majority of the 
responding franchise distributors reported that the most important 
consideration in their decision-making process is franchise agreements; these 
firms will only purchase DRAMs from suppliers with whom they have franchise 
agreements. Price, quality, and reliability of supply were mentioned most 
frequently as the second and third most important considerations in a 
purchasing decision. 149 Other factors that were mentioned as being important 
considerations in purchasing decisions include range of credit, delivery, 
existence of contracts, product line, service, and technology/investment. 

Purchasers were asked to compare domestic and Korean DRAMs with respect 
to 12 different factors . 150 At least two-thirds of the responding purchasers 
reported that the domestic and Korean products were similar with respect to 
credit terms, compatibility with end products, delivery terms, low failure 
rates, quality, and service. A majority (i.e., over 50 percent) of purchasers 
reported that the Korean product was superior with regard to availability and 
delivery time. Purchasers also reported differences between the domestic and 
Korean DRAMs in the areas of price and reliability; a significant number of 
purchasers found the Koreans to have lower prices and better reliability. 

Purchaser Prices 

The Commission requested price and quantity data from purchasers of 
DRAMs, VRAMs, and DRAM modules for their purchases during the period January 

146 Three purchasers also commented on the superiority of the Koreans with 
regard to product availability, particularly in the area of offering new 
generations of DRAMs. One firm added that Samsung supports older technologies 
longer than domestic firms do. 

147 Several firms ranked more than one factor as the number one 
consideration in a purchasing decision; these firms stated that the two 
factors were equally important. 

1~ Ten firms reported that reliability was the most important 
consideration, while five ranked availability first. Other factors mentioned 
as the number one consideration in a purchasing decision include credit 
policies, compatibility with end products, customer approval, and service. 

149 Price was ranked second by 14 firms and third by 13 firms. Quality was 
rated second by eight firms and third by six firms. Finally, 11 firms ranked 
reliability second and 6 ranked it third. 

150 These factors are availability, credit terms, high credit lines, 
compatibility with end product, delivery time, delivery terms, failure rates, 
lowest failure rates, lowest price, product quality, reliability of supply, 
and service/technical support. 



I-100 

1991-September 1992. The products for which price data were requested are 
listed below and are the same as those collected from producers and importers. 

Product 1: 1 Meg x 1, 70ns 1 Meg DRAM, SOJ 
Product 2: 1 Meg x 1, 80ns 1 Meg DRAM, SOJ 
Product 3: 4 Meg x 1, 80ns 4 Meg DRAM, SOJ 
Product 4: 1 Meg x 4, 80ns 4 Meg DRAM, SOJ 
Product 5: 256 K x 4, lOOns l Meg VRAM, SOJ 
Product 6: 1 Meg x 9 SIMM consisting of 9, 

1 Meg x 1, 80ns 1 Meg DRAMs 

Usable price information was received from 34 purchasers and a summary of the 
information obtained is discussed below. 

Purchase prices for all six products declined during the period for 
which data were collected; these declines were somewhat less severe than those 
demonstrated in the producer and importer data. This is due to the shorter 
time frame for which prices were collected from purchasers. However, price 
declines for U.S-produced product ranged from *** percent, 151 while purchase 
prices of Korean product declined by between *** percent. Purchase price data 
are presented in appendix J. 

There were a total of 203 instances where domestic and Korean DRAM 
prices could be compared (tables J-1 to J-7, app. J). In 87 of these 
instances, the Korean product was priced below the domestic product, with 
margins ranging from 0.4 to 36.2 percent. In 110 instances, the Korean 
product was priced 0.1 to 57.1 percent above the domestic product. In the 
remaining six instances, the two products were priced the same. 

Exchange Rates 

Quarterly data reported by the International Monetary Fund indicate that 
from January-March 1989 through July-September 1992, the nominal value of the 
Korean won fluctuated, depreciating overall by 14.0 percent relative to the 
U.S. dollar (table 62). 152 Adjusted for movements in producer price indexes in 
the United States and Korea, the real value of the Korean currency depreciated 
7.1 percent overall between January-March 1989 and the third quarter of 1992. 

Lost Sales and Revenues from the Final Investigation 

The Commission received lost sales and lost revenue allegations from *** 
U.S. producers, ***· The *** lost sales allegations totaled *** and involved 
approximately *** DRAMs allegedly purchased from Korean suppliers during 
January 1989-September 1992. These producers also alleged that they lost a 
total of *** in revenues on sales of *** DRAMs due to competition from Korean 

151 ***. 
152 International Financial Statistics, Feb. 1993. 
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Table 62 
Exchange rates: 1 Indexes of nominal and real exchange rates of the Korean won 
and indexes of producer prices in the United States and Korea, 2 by quarters, 
January 1989-September 1992 

U.S. Korean Nominal Real 
producer producer exchange exchange 

Period price index price index rate index rate index3 

1989: 
Jan. -Mar .......... 100.0 100.0 100.0 100.0 
Apr. -June ......... 101.8 100.8 101.6 100.6 
July-Sept ......... 101.4 100.7 101.3 100.6 
Oct.-Dec .......... 101.8 101.2 100.7 100.l 

1990: 
Jan. -Mar .......... 103.3 101.8 98.1 96.7 
Apr. -June ......... 103.1 104.0 95.4 96.3 
July-Sept ......... 104.9 105.5 94.7 95.2 
Oct.-Dec .......... 108.l 108.2 94.7 94.8 

1991: 
Jan. -Mar .......... 105.9 109.8 93.9 97.3 
Apr. -June ......... 104.8 110.0 93.4 98.0 
July-Sept ......... 104.7 110.6 92.4 97.7 
Oct.-Dec ..... ~ .... 104.8 111.5 89.9 95.7 

1992: 
Jan. -Mar .......... 104.6 112.3 88.4 95.l 
Apr.-June ......... 105.7 113.7 86.5 93.0 
July-Sept ......... 106.1 114.5 86.0 92.9 

1 Exchange rates expressed in U.S. dollars per Korean won. 
2 Producer price indexes--intended to measure final product prices--are 

based on period-average quarterly indexes presented in line 63 of the 
International Financial Statistics. 

3 The real exchange rate is derived from the nominal rate adjusted for 
relative movements in producer prices in the United States and Korea. 

Note.--January-March 1989 = 100. 

Source: International Monetary Fund, International Financial Statistics, 
February 1993 . 

. DRAMs. Staff contacted 6 purchasers who accounted for 52 lost sales and 17 
lost revenue allegations; a summary of the information obtained from these 
purchasers follows. 

***was named by*** in·*** lost sales allegations and*** lost revenue 
allegations. 153 The lost sales allegations totaled approximately *** and 
involved*** 1 Meg and 4 Meg DRAMs and DRAM modules, while the lost revenue 
allegations totaled***· *** denied the lost sales allegations and stated 
that*** has not purchased any Korean DRAMs. ***reported that*** purchases 

153 *** 
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the vast majority of its DRAMs from U.S. suppliers; 154 the remainder was 
purchased from *** suppliers. He did not comment on the specific lost revenue 
allegations but did state that *** has lost business to lower-priced Korean 
imports. *** stated that Korean imports entered the DRAM market late and used 
price as an incentive to get customers to use their product. *** reported 
that suppliers and purchasers are generally aware of market prices; *** 
customers generally state the price (or range of prices) that they are willing 
to pay and the suppliers that are qualified to supply them. *** uses this 
information to purchase DRAMs from its suppliers for its customers. Finally, 
*** reported that *** believes that ***, 155 *** have been price leaders in the 
DRAM market. 

*** alleged that it lost *** on sales of *** DRAMs and DRAM modules to 
*** *** was also cited in *** lost revenue allegations which totaled *** and 
involved*** DRAMs and DRAM modules. *** could not confirm these allegations. 
*** stated that ***· Therefore, it was not possible that these sales were 
lost due to competition from Korean imports because *** has not purchased any 
DRAMs from Korean suppliers. 156 *** According to ***buys parts from various 
suppliers and assembles them for its customers. ***was unable to state 
whether or not ***had ever purchased any Korean DRAMs. With respect to the 
lost revenue allegations, *** stated that it is a common practice to use 
market prices as a benchmark in price negotiations. *** purchasing habits are 
generally based on the needs of its customers. *** customers will indicate a 
general price range that is available and*** will use it as a guideline. *** 
also stated he has witnessed so called "fire sales" at the end of the month 
(i.e., selling DRAMs for low prices to reduce inventory); while*** mentioned 
*** as a practitioner of these tactics, he stated that several other suppliers 
also use them. 

*** alleged that it lost *** in revenues on sales of *** DRAMs and DRAM 
modules to ***· *** also alleged that it lost sales on *** separate occasions 
to *** due to competition from Korean imports; these lost sales allegations 
totaled*** and involved*** DRAMs and DRAM modules. *** denied the lost 
sales allegations and stated that *** did not purchase any Korean DRAMs during 
the period for which data were collected. *** With regard to the lost 
revenue allegations, ***was unable to confirm these specific allegations. 
However, *** stated that ***may have, at times, used market prices to get 
lower prices from its suppliers. 

*** was named by *** in *** lost sales allegations involving *** valued 
at a total of***· *** denied these specific allegations. According to *** 
did not purchase any Korean DRAMs or DRAM modules during the time alleged by 
*** *** *** reported that, during the period examined, *** experienced 
extreme pricing pressure on DRAMs due to the massive influx of foreign­
produced product at extremely low prices. *** Therefore, *** was only 
purchasing DRAMs from***· *** added that if*** believes that it is not as 
competitive in the marketplace as other firms, *** will inform its *** 
suppliers. 

154 *** 
155 *** 
156 However, both *** 
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*** alleged that it lost a total of *** in revenues on sales of *** 
DRAMs to *** due to competition from Korean imports. *** could not recall 
these specific allegations but did provide information concerning the DRAM 
market. *** stated that *** does discuss the bids of competing firms with 
potential DRAM suppliers in order to get suppliers to lower their prices; 
however, *** also stated that he believes that Japanese suppliers have been 
the most aggressive with respect to DRAM prices. *** has purchased Korean 
DRAMs from *** and prices for these DRAMs have generally been at or above 
those for domestic DRAMs. *** stated that DRAMs from*** generally have lower 
prices and lower quality than DRAMs from*** or U.S. suppliers. Because 
quality is the most important factor in *** purchasing decision, it has not 
purchased any DRAMs from either Golds tar or Hyundai . 157 *** also commented 
that *** had difficulty obtaining sufficient quantities of DRAMs from its 
major suppliers in ***. 158 

*** was named in *** lost sales allegations totaling *** and involving 
*** DRAMs. 159 *** reported that*** had shifted some of its purchases from*** 
to Korean suppliers. However, the shift in purchases, was not due to price. 160 

*** stated that *** pricing and delivery policies are very inconsistent, and 
because of this, it is difficult dealing with it as a supplier. 161 According 
to ***has usually been the price leader in the DRAM market. Furthermore, 
while both U.S. and Korean DRAM suppliers tend to lower prices at the end of 
the month to reduce inventories, ***believes that *** uses this practice 
frequently. 

Lost Sales and Revenues from the Preliminary Investigation 

The Commission received lost sales and lost revenue allegations from *** 
U.S. DRAM producers, *** The 32 lost sales allegations totaled approximately 
*** and involved *** DRAMs allegedly purchased from Korean suppliers during 
the period January 1989 to March 1992 . 162 The 57 lost revenue allegations 
totaled*** and involved*** DRAMs. Staff contacted*** purchasers who 
accounted for 18 of the allegations; a summary of the information obtained 
follows. 

*** was named by *** in *** lost revenue allegations that totaled *** 
and involved *** DRAMs. *** stated that he was not sure if the price 
decreases in the market were caused by Korean suppliers. *** reported that 
*** is a difficult company to deal with and *** tend to cater to the few big 
computer companies rather than pursuing the business of smaller companies such 
as ***· *** stated that *** purchases Korean DRAMs because of better 
availability and more consistent supply. For ***, delivery and availability 
are very important. *** also added that *** has been very aggressive on 

157 In its purchaser questionnaire response, *** reported that *** 
158 *** 
159 *** 
160 However, in its purchaser questionnaire response, *** reported that 

price is the most important consideration in its purchasing decision and 
Korean suppliers are generally lower-priced. 

161 *** 
162 *** 
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price, particularly in the 1 Meg DRAM market. According to ***, it is a well 
known fact that *** tends to have "fire sales" on its products at the end of 
the month. *** purchases "shrink" DRAMs; these products are generally faster 
and lower-priced. 163 

*** alleged that it lost revenues on *** sales to *** allegedly due to 
competition from Korean products; these allegations involved *** DRAMs and 
totaled***· *** provided information on his firm's purchases of DRAMs. *** 
stated that *** previously purchased DRAMs from *** and that during that time 
did not ask *** to lower its prices. *** reported that *** prices for its 
DRAMs are currently higher than other suppliers in the market. In the past 
few years, *** prices for DRAMs were generally a couple of percentage points 
above Korean prices. *** stated that *** stopped buying from ***because the 
price differential increased to 10-15 percent above Korean prices. According 
to ***, *** previously had a policy of cleaning out its inventory at the end 
of a month, usually at very low prices; however, in the past 4 or 5 months, 
***has not followed this policy. *** also added that overall prices for 
DRAMs have dropped during the past few years but he did not feel that prices 
were dramatically lower than they normally would be. 

*** named *** in *** lost sales allegations and *** lost revenue 
allegation. The *** lost sales allegations totaled *** and involved *** 
DRAMs, while the lost revenue allegation totaled*** and involved*** DRAMs. 
*** reported that ***; the majority of*** purchases are of*** DRAMs. *** 
stated that although *** has not purchased any Korean product, he is aware of 
the low prices that they offer in the marketplace. According to ***, all DRAM 
suppliers, ***• are reducing prices but U.S. and other suppliers are not 
keeping pace with the reductions in price of the Korean suppliers. *** also 
commented that *** has lost customers to Korean DRAM suppliers because of the 
low prices that they offer. 

*** alleged that it lost revenues of *** on *** separate sales of *** 
DRAMs to *** due to competition from Korean products. *** stated that he has 
asked for lower prices from both *** and the Korean suppliers at different 
times, using the firm with the lowest price as the bargaining tool. *** 
reported that *** purchases DRAMs from *** and that all of these firms have 
had the lowest price at different times . 164 According to ***, all DRAM 
suppliers generally try to get rid of any extra inventory at the end of the 
month; therefore, firms with high end-of-month inventories will tend to sell 
DRAMs at low prices. *** stated that he often waits until the end of the 
month to purchase DRAMs in order to get the lower prices. ***also stated 
that *** service and the quality of its product have always been acceptable to 
***; the only complaint that*** has is with ***. 165 

163 *** stated that companies are able to offer a faster product for a lower 
price because they are smaller and the producer can produce more of them on 
the same size silicon wafer. 

164 *** also commented that *** tends to be higher-priced than the firms 
from whom he purchases DRAMs. 

165 *** 
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CALENDAR OF PUBLIC HEARING 

Those listed below appeared as witnesses at the United States International 
Trade Commission's hearing: 

Subject DYNAMIC RANDOM ACCESS MEMORIES 
(DRAMs) OF ONE MEGABIT AND ABOVE 
FROM THE REPUBLIC OF KOREA 

Inv. No. 731-TA-556 (Final) 

Date and Time March 18, 1993 - 9:30 a.m. 

Sessions were held in connection with the investigation in the Main Hearing 
Room 101 of the United States International Trade Commission, 500 E St., S.W., 
Washington, D.C. 

OPENING REMARKS 

Petitioner (Gilbert Kaplan - 5 Minutes) 

TIME 
ALLOCATIONS 

S Minutes 

Respondents (Lawrence Walders, Spencer Griffith - S Min.) S Minutes 

In support of Imposition of 
Antidumpin& Duties: 

Hale and Door 
Washington, D.C. 
On behalf of 

Micron Technology, Inc. 

PANEL 1 

James W. Garrett, President and Chief Operating Officer, 
Micron Technology 

Reid N. Langrill, Vice President and Chief Financial 
Officer, Micron Technology 

Eugene H. Cloud, Vice Presdient of Semiconductor 
Marketing, Micron Technology 

William F. Fman, Economic Consultant 
Technecon Analytic Research 

Gilbert B. Kaplan ) 
)--OF COUNSEL 

Paul W. Jameson )--

TIME 
ALLOCATIONS 

80 Minutes 



In Opposition to the Imposition of 
Anbdumpin& Duties: 

Akin, Gump, Hauer & Feld 
Washing!on, D.C. 
On behalf of 

Samsung Electronics Co., Ltd. 
Samsung Semiconductor Co., Inc. 
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PANEL 2 

W. Keith McDonald, Vice President, Sales & 
Marketing, Samsung Semiconductor, Inc. 

Dr. Seth T. Kaplan, Trade Resources Co. 

Richard D. Boltuck, Trade Resources Co. 

Spencer S. Griffith 
Nicholas D. Giordano 

Graham & James 
Washing!on, D.C. 
On behalf of 

~--OF COUNSEL 

Hyundai Electronics Industries Co., Ltd. 
Hyundai Electronics America, Inc. 

Dr. Seth T. Kaplan, Trade Resources Co. 

Richard D. Boltuck, Trade Resources Co. 

Lawrence R. Walders 
Brian E. McGill 

Donovan Leisure, Rogovin & Schiller 
Washing!on, D.C. 
On behalf of 

Goldstar Electron Co. Ltd. 
Goldstar Electron America 

~-OF COUNSEL 

Alan Portnoy, Executive Vice President 

Dr. Seth T. Kaplan, Trade Resources Co. 

Richard D. Boltuck, Trade Resources Co. 

Michael P. House 
Raymond Paretzky 

Other Interested Person 

Patrick D. Chisholm, Consumer 
Ft. Belvoir, VA 

~--OF COUNSEL 

PANEL 3 

TIME 
ALLOCATIONS 

80 Minutes 

S Minutes 
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Federal Register I Vol. 57, No. 210 I Thursday, October 29, 1992 I Notices 

International Trade Administration 

IA-580-8121 

Prellmlnary Determination of Saln·at 
Leu n.n Fair Value and 
Postponement of Flnal Determination: 
Dynamic Random Acceu.Memory 
Semiconductors of One Megabit and 
Above From the R.-mlic of Korea . 

AGENCY: Import Administration. 
International Trade Administration. 
Department or Commerce. 
EFFECTIVE DATE October Z9, i992. 
FOii FURTHER INFORMATION CONTACT: 
John Beck. Office of Antidwnping . . 
Investigations. Import Administration. 
International Trade Administration. U.S. 
Department or Commerce.14th Street 
and Constitution Avenue, NW.,· 

. Washington. DC 20230: telephone: (202) 
482-3464. 
'9tEUMINARY DETERMINATION: We 
preliminarily determine that dpamic 
random access memory semiconductors 
or one megabit and above (DRAM1) 
from the Republic or Korea (Korea) are 
being, or are likely to be. sold in the 
United States at lesi than fair value, as 
provided in section 733 of the Tariff Act 
of 1930, as amended (the Act). The 
estimated ma11in1 are shown in the 

. "Suspension of Uquidation" section of 
this notice. 

Can History 

Since the initiation of this 
investigation on May 12,.1992. (57 FR 
Z123l, May 19, 1992), the following · 
events have occurred. 

On June I. 1992, the U.S. International 
Trade Commission (ITC) i,ssued an 
affamative preliminary injury 
determination. 

On June 30. 1992. the Department of 
Commerce (the Department) presented 
antidwnping duty questionnaires to 
Goldstar Electron Co., Ltd. and Goldstar 
Electron America (Goldstar). Hyundai 
Electronics Industries Co~ Ltd.. and 
Hyundai Electronics America (Hyundai), 
and Samsung Electronics. Co .. Ltd. and 
Samsung Semiconductor. Inc. 
(Samsung). These three respondents 
accounted for at least 60 percent of the 
exports of DRAMI to the United States. 

On July 15. 1992. the Department 
determined that Singapore would be the 
appropriate third country market for 
Hyundai. On July 13, 1992. petitioner 
alleged that Hyundai sold DRAMI in 
Singapore at prices below the coat of 
production. On July 28. 1992. the 
Department determined that it had 
reasonable srounds to believe or suspect 
that Hyundai had 1old DRAMI in 
Singapore below coat. and therefore, 
initiated a cost inveatisation in 
accordance with aection 773(b) of the 
Act. The Department i11ued Hyundai 
eection D of the antidumping duty · 
questionnaire on July 28, 1992. On 
August zo. 1992. the Department 
presented to Hyundai section E of the 
antidwnping questionnaire. which 
concerns further manufacturing in the 
United States. 

The respondents submitted sales · . 
questionnaire responses in July, August 
and September, 1992. The Department 
i11ued supplemental nles · . 
questionnaires in September, 1992. . 
Respondents submitted the responses to 
these aupplementa,I questionnaires in 
September and October, 1992. However. 
due to time constraints, the Department 
is not using these supplemental 
responses for purposes of the · 
preliminary determination. . 

On September 3, 1992. petitioner 
requested that the Department postpone 
the preliminary determination until . 
.October 8. 1993, pursuant to 19 CFR . 
353.tS(c). The Departmentsranted this · 
request on September I. 1992 (57 FR 
42544. September 15, 1992). 

On September 30 and October 2. 1992. 
.respondents requested that. in the event 
of an affmnative preliminary 
determination in this investigation, the 
Department postpone the final 
detennination to 135 days after the date 
of the publication of the affmnative. 
preliminary determination. See. the 
"Postponement or Final Determination" 
section or this notice. 

On October 8, 1992. the Department 
postponed the prel~ary 
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determination by 14 days (57 FR 46843. 
October 13, 1992). In accordance with 19 
CFR 353.lS(b). ihe Department found 
this investisation extraordinarily 
complicated due to certain iaaues 
resarding the cost information aubmitted 
by the three respondenta. Alao on 
October 6. 1992. the Department sent 
letters to the three respondenta 
requestina additional coat information. 
On October B. 1992. the three 
re1pondents 1ubmitted their re1ponaet1 
to thi1 letter. 11ie Department 
considered theH reaponaes for its 
preliminary determination. 

Scope of lavestiptian 
For purpo1es of this inveatisation. 

DRAMs are all one mesablt and above 
dynamic random acceas memory 
semiconductors. whether assembled or 
unassembled. Aaaembled DRAMs 
include all packqe types. Una11embled 
DRAMs include proceaHd wafers. uncut 
die and cut die. Proceaaed wafers 
produced In karea but packasecf in a 
third country are included in the acope: 
however. wafers produced in a third 
country and a1sembled or packased in 
Korea are not included in the scope. 11ie 
scope includes memory modules. such 
as Single In-Line Proces1ing Modules 
(SIPs) and Sinsle In-Line Memory 
Modules (SIMMa). that contain one 
mesabit or above dynamic random 
access memory semiconductors that are 
assembled topther and function u 
memory. Modulea that contain other 
parts that are needed to support the 
function of memory are conaidered to be 
covered memory module1. Only thON 
module• which contain additional items 
which alter the function of the module to 
somethins other than memory are not­
covered modulea. 11ie acope alao 
includes video random acceaa memory · 
VRAMa), a1 well a1 any future · 
pacltaSing and auembling of DRAMa. 

On September 4. 11192. Apple. 
Computer, Inc. (Apple) requested that 
the Department fonnally atate that a 
certain product imponed by Apple 
con:ainins Korean DRAMs ia not within 
the 1cope of inve1tisation. On 
September 29, petitioner atated that it 
opposed thia requeaL On September 28, 
1992. Sam1ung reque1ted that the 
Department modify the current acope of 
this investigation to exclude future 
generationa of DRAMa. The Department 
is allowing all intere1ted parties an 
opportunity to comment on theae acope 
exclusion requests. Comment• 1bould be 
submitted in at least ten copiea to the 
A1&istant Secretary for Import 
Administration no later than November 
19.1992. 

The DRAMa aubject to this 
investigation are cla .. ifiable under 

subheadiqs 8173.30.4000. 8542.11.ooot, 
8542.1UI024. 8542.11.oD2& and 
8512.1UID34 of the Harmonized Tariff 
Schedule of tbe United Statea (HTSUS). 
Althoqb the Hl'SUS aubbeadinp are 
provided for convenience and customs 
purpo1e1. our written description of the 
acope of dais inveatiSation is dispoaitive. 

Period of lavettiptioa 

amount of duty that would have been . 
· collected if the merchandiae had been 

sold in the home market. For all 
respondents. we recalculated credit to 
reftect the fact that diecounts. where 
appropriate. were 8f11Dted on aales to 
the United States. We made additional 
company-specific adjustments a1 
followr. 

11ie period of inveatisation (POI) ia 
November 1. 1991. through April 30. 
1992. 

Such or Similu Campuiaml 
We have determined that all producta 

covered by thia investisation constitute 
three such or aimilu catesoriea of 
merchandiae: (1) Dynamic randoin 
acceas memory aemiconductor cbipa of 
one mesabit and above: (2) video 
random acceu memory aemiconductor 
chipa of one megabit and aerve: and (3) 
memory modules. Furthennore, we bave 
made compariaona of m.erchandiae in 
the United States. home market or third 
country bued on identical sales only. 

Fair Val• CompariaoDa 
To determine whether salea of 

DRAMa from Korea to the United States 
were made at leas than fair vaiue, we 
compared the United State• price (USP) 
to the foreign market value (FMV), as 
specified in the "United Statu Price" 
and 0'Foreign Market Value•• aectiona of 
this notice. 

United Stain Price 
For Goldatar, Hyundai and Samsung. 

we baaed USP on purcbaae price. in 
accordance with aection m(b) of the 
Act, when the 1ubject merchandiae wu 
1old to unrelated purchaaen in the 
United State• prior to importation. 
Exporter' a sale price (ESP) methodoloSY, 
in those inatancea, wu not otherwiae 
indicated. 

In addition. for Goldatar, Hyundai and 
Sam1ung, where certain salea to tbe first 
UDJ'8lated purchaaer took place after 
importation into the United Statea, we 
also baaed USP on ESP. in accordance 
with aection "Z(c) of the AcL 

For Goldstar and Samauq. becauae a 
value-added tax [VAT) was paid on 
home market aalea but not on U.S. aalea, 
we added to the U.S. aellina price for the 
price-to-price comparisona the amount 
of the VAT that would have been 
collected if the export 1ale1 had been 
taxes. We recalculated thia VAT to 
reflect that diacouota. where 
appropriate. were sranted on aalea to 
the United Statea. A1ao for Goldatar and 
Sam1uq. becauae import dutiea are 
paid on raw material inputa uaed to 
produce DRAM1 sold in the·home 
market. we added to U.S. price the 

A. Goldstar . 

For Goldatar. we calculated purchase 
price bued on packed. f.o.b.. f.c.a .. or 
c.U. pricn to anrelated customers in the 
United Statea. We made deductions. 
where appropriate. for foreign brokerase 
and handlina. foreign inland insurance. 
air freishL and air inlurance. Goldatar 
did not report imputed credit expenses. 
Instead. it reported aa credit expenaea 
only bankina feea it incuned on certain 
Nies transactiona that were paid for by 
bank notn. 111erefore. we imputed 
credit expeneea for all purchaae price 
aalea uaing in our calculation. as beat 
information available (BIA). the interest 
nte reported for ESP aalea. In addition. 
we disallowed Goldatar'e claimed VAT 
credit expense. as it did not take into 
account the aavinp sained from early 
payment of VAT by the customer. 

We calculated ESP baHd on packed. 
ex-U.S. warehouae prices to unrelated 
cuatomers in the United States. We 
made deductiona. where appropriate. for 
diacounta. rebatea. foreign brokerase 
and handling. foreign inland inaunnce, 
air freisht. air imurance. U.S. duties. 
U.S. inland freisht. U.S. brokerase. 
credit expenaea. wammty expen1ea. 
royalty payments. U.S. commisaiona. , 
U.S. subaidiary packing and U.S. and 
Korean indirect aellin8 expenaea, 
includins U.S. and Korean inventory 
canyina coata. 
B.Hyundai 

For Hyundai. we calculated purcbaae 
price baaed on packed. f.o.b. price• to 
unrelated cuatomers in the United 
States. We blade deductions. where 
appropriate. for foreign brokerase and 
handlins. We ncalculated U.S. credit to 
reflect the fmancinl coats incurred by 
Hyundai on ita direct sales to Sinsapore, 
nther than on its 1ale1 throush its 
subsidiary in Sinaapore. 

We calculated ESP baaed on packed. 
ex-U.S. warehouae pricea to unrelated 
cuatomen in the United States. We 
made deductiona. where appropriate. for 
diacounta, rebatea. foreip brokerqe. air 
freisht. U.S. inland freight. inaurance. 
merchandiae proc:enina. U.S. brokerqe. 
repackina. credit expen191. 
commi11iona. royaltin. bank charaea. 
price protection expenaee an~. U.S. ad 
Korean indirect aellin& expeues. 
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including U.S. and Korean inventory 
carrying costs. 

C.Samsung 

For Samsung. wt calculated purchase 
price based on packed. f.o.b., ca.f, or 
c.iJ. prices to unrelated customel'I in the 
United States. We made deductions, 
where appropriaie, for foreign brokerqe 
and handling. foreign inland freight, 
foreign inland insurance. air freight. and 
air insurance. We treated U.S. banking 
charses as direct 1elling expemes for 
the preliminary determination since 
there was no narrative description of 
these charses. 

We calculated ESP on packed. ex-U.S. 
warehouse prices to unrelated 
customel'I in the United States. We 
made deductions. where appropriate, for 
discounts. foreign brokerage and 
handling, foreign inland freight. air 
freight. air insurance, U.S. inland freight, 
U.S. brokerage, U.S. commissiona, 
foreign banking charses. product 
liability premiums, credit expen~es. 
royalty payments. advertising and sales 
promotion expenses. warranty 
expenses. U.S. subsidiary packing and 
U.S. and Korean indirect 1ellini 
expenses, including inventory carrying 
costs. We treated U.S. banking chars~• 
as direct selling expenses for the 
preliminary detennination since there 
was no narrative description of these 
charges. 

Foreign Markel Value 
In order to determine whether there 

were sufficient sales of DRAMs in the · 
home market to serve as a viable basis 
for calculating FMV, we compared the · 
volume of home market sales of DRAMs 
to the volume of third country sales of 
DRAMs in accordance with section 
713(a)(l){B) of the Act. We found.that 
the home market was viable for sales of 
DRAMs by Goldstar and Samsung. For 
Hyundai, the home market was not · 
viable and, therefore, we based FMV on 
third country sales. We selected 
Singapore as the third country because 
the merchandise exported to Singapore 
was most similar to the merchandise 
exported to the United States, the 
volume of Hyundai's Singapore sales 
during the POI was the largest of any 
third country. and the marketing 
conditions of Singapore were 
comparable to those in the United 
States. 

In a September 16.1992. submission. 
Samsung urged the Department to treat 
its local letter of credit sales as export 
sales. Based on the practice established 
in the Final Detennination of Sales al 
Less Than Fair Value: Color Picture 
Tubes from Korea (52 FR 44188, 
November 18, 1987), the Department has 

decided to treat Sam1ung'1 local letter of 
credit aales 81 export 1ale1. To be· 
consistent. the Departinent treated 
Coldstar'1 loc.I letter of credit aale1 a1 
export ules as well. . 
· Baaed on petitioner'• allqatiom that 
Colclatar and SalDlung are aelliq 
DRAM1 in korea at pricea below their 
coat of production (COP), and that 
Hyundai i1 aelling DRAMI in Singapore 
at price• below ill coat of production. 
the Departinent initiated COP · 
investigatiom for the home market aalu 
of Golclstar and Samsung and the third 
country aalu of Hyundai. See, Initiation 
of Antidumping Duty Jnvestiaation: 
Dynamic Random Acce11 Memory 
Semiconductora of One Mqabit and 
Above from the Republic ofkorea.(51 
FR 21231, May 19, 1992) and the July za. 
1992. memorandum from David L Binder 
to Richard W. Moreland. The 
Department, therefore, initiated 
investigatiom to determine whether 
Coldstar. Hyundai and Samsung bad 
home market or third country 1ale1 that 
were made at le11 than their respective 
COP. . 
. If over 90 percent of a respondent'• 

sale1 of a given model were at prices 
above the COP. we did not disregard 
any below-co•l 1ale1 because we 
detennined that the respondent's below­
coat sales were not made in substantial 
quantities over an extended period of 
time. If between ten and 90 percent of a 
respondent's 1ales were at prices above 
the COP, we discarded only the below­
cost sales. Where we found that more 
than 90 percent of respondent's sales · 
were at pricea below the COP,.we 
disregarded all sales for that model and 
calculated FMV based on constructed. 
value (CV). In such cases, we 
detennined that the repondent's below­
cost sales were made in substantial 
quantities and over an extended period 
of time. 

In order to determine whether home 
market or third country prices were 
above the COP, we calculated the COP 
based on the sum of a respondent's cost 
of materials, fabrication, general 
expenses. and packing. We adjusted 
respondents' cost data as described 
below: 

For Goldstar, the Department relied 
on the information submitted by the 
petitioner. as BIA. for the cost of 
manufacturing (COM) for four megabit 
products, adjusted by the company­
specific yields in the petition. and on 
COM information from Goldstar's most 
recent response for the one megabit 
products. Because of differences· 
between the profits eamed on home 
market sales reported on the computer 
tape and the profit rate stated in the 
COP/CV submission for the class or 

kind of merchandise, the Department 
aaked Colclstar to provide additional 
information. The COMa in the original 
response were not confirmed by the 
information pre1ented in Colclatar'1 
October 9 1ubmi11ion. Accordingly, we 
did not rely on the original submission. 
As BIA. for the one mqabit'a COM we 
used the October 9 1ubmission. which 
we considered to be more reliable based 
on proprietary claims. In contrast, since 
Colclstar bad made proprietary 
repreaentatione regarding the four 
mesabit'1 COMs which were not 
confirmed by the October 9 1ubmission. 
the·Department used the petitioner's 
cost• aaBlA. 

For all other costa. e.g., interest. 
reaearcb I development. seneral I 
administrative. the Department relied on 
Coldstar's 1ubmitted COP and CV data 
except in those cases where it appeared 
that these costs were not appropriately 
quantified and/ or valued: 

1. We adjusted research I 
development expenses, aince it 
appeared that the amount used by 
Colclstar may not have included all 
research and development expenses 
inCWTed with respect to the products · 
under investiaation; 

2. We included an amount related to 
the amortization of deferred exchanse 
losses, since this cost was not included 
by the company; · . . 

3. We revised interest expense using 
Goldstar's audited financial statements 
for the year ended December 31, 1991, 
since the calculation submitted by 
Goldstar was based on unaudited and 
incomplete financial statements; and 

4. We included an amount for general 
and administrative expenses related to 
Goldstar's parent corporate . 
headquarters. 

For Hyundai. the Department relied 
on the submitted COP and CV 
information, except in the foJlowing 
instances where the costs were not 
appropriately quantified or valued: 

1. An amount for 1everance payments 
was included in the COM baaed on 
Hyundai's financial statements, since 
eeverance payments were not included 
in Hyundai's reported labor coats; 

2. A calculation for an adjustment 
made by Hyundai to its COM related to 
the "Construction in Progress" account 
was not provided. and the methods used 
to account for the amount of interest 
from this account was not in accordance 
with GAAP (thus, the Department 
included as part of depreciation. an ' 
amount based on Hyundai's rmancial 
statements); · · ·.·· · · · 

3. We rejected an adjustment made by 
Hyundai to 1t1 COM related to its off-
1pec merchandise, 1ince this adjustment 



A-8 
Federal Register I Vol. 57, No. %10 I Thursday. October 29, 1992 I Notices 49069 

was not specific to each product and the 
calculation did not use a comparable 
basis for the quantity of off-spec non off· 
spec products: 

4. We included an amount for the 
amortization or deferred exchange 
losses b&1ed on Hyundai's financial 
statements. since this cost was not 
included by Hyundai: 

5. We included an amount for 
research • development based on 
Hyundai's financial statements. since 
the amount submitted by Hyundai did 
not include general research I: 
development and did not include all 
research • development expenses 
valued in accordance with GAAP; · 

6. We rejected the amount of interest 
income used by Hyundai as an offset to 
interest expenses. since Hyundai stated 
that the amount was calculated baaed · 
·on lta financial statements and becauae 
the information from the statementa did 
not support the amount of the interest 
income: and 

7. We included an amount for general. 
and administrative expenses b&1ed on 
Hyundai's financial statements, since 
the reported general and administrative 
expenaea were not reconciled to the 
financial statements. 

For Samsung, the Department relied 
on the information submitted by the 
petitioner. as BIA. for the COM. 
adjusted by the company-specific yields 
in the petition. AB with Goldstar, 
Samsung reported differences between 
the profits earned on home market sales 
on the computer tape and the profit rate 
stated in the COP/CV 1ubmi11ion for 
the class or kind of merchandise. Thus. 
the Department requested additional 
infonnation from Samsung. 

While Samsung furnished data in 
response to this request. it changed the 
methodology used to determine profit · 
from the methodology used for the initial 
submi11ion. Because of this change in 
methodology, the Department could not 
use the information provided by 
Samsung regarding its profit calculation 
as support for the response .. 

Moreover. Samsung's initial 
submission presented other issues 
related to the completeness of the COP/ 
CV infonnation. For example, althoUBh 
requested. Samsung: 

1. Did not state whether the COM 
reported in the s.ubmission was the same 
as the value reported in Samsung's 
finished goods inventory records (thus, 
the Department could not determine 
whether the reported COP/CV mirTOred 
the company's records): 

2. Did not provide requested 
infonnation concerning purchases from 
related companies (thus and the 
·Department could not rely on the 

accuracy of the COP/CV'a material 
costs): 

3. Did not provide the amount of 
import duties included in the COP/CV 
(thus, the Department could not 
determine whether the amounts 
included in the COP/CV were 
comparable with the amount claimed as 
duty-drawback): 

4. Did not state whether the costa 
related to its le&1ed equipment had been 
included in the COP/CV calculation. 
althoUBh the company did state that 
leased equipment was used to 
manufacture the product (thus. the 
Department.could not rely on the 
completeness of the fixed overhead): 
and 

5. Did not state whether severance 
payments were included as part of the 
labor costs (thus, the Department could 
not rely on the completeness of the labor 
coats). 

For all other coata. e.g., interest. 
research • development. general • 
administrative, the Department used 
Samsung's data except in the following 
cases when it appeared that these costa 
were not appropriately quantified and/ 
or valued: 

1. We included an amount for the 
amortization of deferred exchanse 
losses. based on Samsung's rmancial 
statements, since this cost w&1 not 
included by Samsung; . 

z. We included an amount for general 
and administrative expenses, b&1ed on 
Samsung's financial statements, since 
the general and administrative expenses 
were not reconciled to the financial · 
statements: 
· 3. We revised interest expense to 
refiect the amount reported on 
Samsung's financial statements, and to 
exclude certain interest income used as 
an offset to interest expense: and, 

4. We lagsed COP/CV data by one 
fiscal quarter because the response 
appeared to refiect costs incurred during 
the POI instead of the costs of the 
merchandise sold during the POI. 

For CV to purchase price 
comparisons. we made circumstance-of· 
sale adjustments. where appropriate, for 
bank charges. royalty payments, 
advertising and credit expenses. For 
Samsung, we added to CV U.S. 
commissions and deducted the 
weighted-average home market indirect 
selling expenses. including advertising 
and inventory carrying costs, up to the 
amount of U.S. commi11ions. in 
accordance with 19 CFR 353.S&(b)(l). For 
Hyundai. we deducted from CV third 
country commissions and added U.S. 
indirect selling expenses capped by the · 
third country commissions in 
accordance with 19 CFR 353.S8{b)(1). 

For CV to exporter's sales price 
comparisoria, we made deductions. 
where appropriate. for credit expenses. 
royalty paymenta, bank charges and 
advertising. We also deducted from CV 
the weighted-average home market or 
third country indirect selling expenses. 
including. where appropriate. 
advertising and inventory carrying 
costs. up to the amount oi indirect 
·selling expenses, in accordance with 19 
CFR 353.58(b)(2) and, where appropriate. 
commi11ions incun-ed oh U.S. sales. in 
accordance with 19 CFR 353.56(b)(l). 

For home market or third country 
price to purchase price comparisons. 
punuant to section 773(a)(4)(BJ and 19 
CFR 353.58(a)(2). we made circumstance 
of sale adjustments, where appropriate, 
for credit expenses. royalty· payments. 
bank charges and advertising. For 
Goldatar and Samsung, we also made a 
circumstance of sale adjustment-for the 
difference between VAT on home 
market sales and that which would have 
been collected on U.S. sales if the export 
sales had been taxed. For all 
respondents, we deducted home market 
or third country packing costs and 
added U.S. packing costs. 

For home market or third country 
price to ESP comparisons. we made 
deductions. where appropriate. for 
credit expenses, royalty payments, bank 
charges and advertising. We also 
deducted from FMV the weighted· 
average home market or third country 
indirect aelling expenses, including, 
where appropriate, advertising and 
inventory carrying coats, up to the 
amount of indirect selling expenses and 
comDiiSBions incurred on U.S. sales. in 
accordance with 19 CFR 353.s&(b)(l). For­
Goldstar and Samsung, we also made a 
circumstance of sale adjustment for the 
difference between VAT on home 
market sales and that which would have 
been collected on U.S. sales if the export 
sales had been taxed. For all 
respondents, we deducted home market 
or third country packing coats and 
added U.S. packing costs. We n1ade 
additional company-specific 
adjustments as follows: 

A. Goldstar 

For Goldatar. we calculated FMV 
based on delivered prices to unrelated 
customers in the home markeL We made 
deductions for inland freight and inland 
insurance. 

B.Hyundai 

For Hyundai. we calculated FMV 
baaed on FOB JClmpo Airport o~ex· 
Singapore-wa.1'house prices ·to 
unrelated customers in the third country. 
We made deductions for discounts, 
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rebatea, air freighL imunnc:e. 
brokerqe. and third country inMmd 
freiPL For home market price to 
purcbae price c.m:apariBml. .. 
deducted third <"ODatry commiukma ud 
added U.S. indirect aelling expmaea 
capped by the third coutry 
commissions. in accordance wttb 19 CFR 
353.56(b)(2). 

C.Samsung 

For Samsung. we calculated FMV 
baaed on delivered prica to .umelated 

·customers in the home marlteL We made 
deductiom Ior inland freighL FGr liome 
market price to purcbaae price 
comparisons. we added to FMV lJA 
commias.iODS and deducted tbe 
weighted-average bome .market iDdirecl 
selling expenses. in,cluding &dvertiaiDa 
and inventory carryillg coata. .up ta tbe 
amoWll of U.S. commiuiom., in 
accordance with l9 CFR 353.56{b)(1). 

Cunenc:y Conveniaa 
We made CU1Tency conversions based 

on the official exchange rates in effect 
on the dates of the U.S. sales as certified 
by the 'Federal Reaerve Bank. 

Verification 
Aa provided 'in eection ?78{b) ef the 

Act. we will verify the infannation med 
in m~king our fmal detenninetion. 

Critical Qmgna&aw 

Petitioner alleges that "'critical 
circumstances"' exist with 1'eSpec:I to 
imports of DRAMs from the aepublic of 
Korea. Section 733( e )(t) of the Act 
provides that critical circmDatance. 
exist if we detennine that tbeJe ii a 
reasonable basis to beline w -.pact 
that . 

(A){i) There ia a bistmJ al dumpiag ia 
the United States or elsewhere of the 
class or kind of mercbandiae wbic:b Ja 
the subject of the iDvestipticm. or 

(iiJ The person by wbom. ot a wbme 
account. the merdiandiae wu imparted 
knew or should bne Jmawn that .the 
exporter was sellins the mercbandi1e 
which is the subject of the iDveatigatiaa 
at leas than its fair value. ad 

(BJ There have been maane importa 
of the clasa or kind or merchandise 
which is subject of the investigation 
over a relatively abort period. 

We normally consider either aa 
outstanding antidum;rins order iD the 
United Statu or elsewhere oa the 
subject merchandi&e. or margim or 25 
percent or more sufficient to .impute 
knowledge of dumping under section 
733(e)(t)fA} of the Act. Petitioner.has 
provided information coacerniQI an 
antidumpiDg duty inveatiption OD 

DRAMa from Korea being canducted by 
the European C.Ommunit)' (E.C.). The 

E.C. isned ita prel.im1DaJ7 
determination in June of this year. 
aubaeq..at to tDe POI :in the imtlm1 
investi&aticm. We haft detamiDed tllat 
this ii net sufficient ta impDte 
knowledp underMCtion 733(e)(lJ(AJ(i) 
of the Act. u an antidmnping duty order 
tau 11ot yet beea iuued by the E.C. 

With reaard to Hyundai. •ince the 
preliminarily-determined dumpins 
margin is leaa taen 'ZS pen:mt. we 
cannot impute knowledge af dumpifts 
under eecticm 733(e)(t)(A)(ii) of the act. 
Therefore. in accordance with Rctian 
733(e)(t)(A) of the Act. we preliminaJ7 
determine that. for Hyundai, critical 
.cin:umstancet do not exist with n.pect 
to imports DRAMI &om Korea. For 
Goldstar end Samtnmg. beceaae the 
prelimin~ dampiag 
IDIU'lim exceed Z5 percmt. in 

·accordance wit1''9eCtiaa 773(e)rtl[A}{U) 
of the Act. we determine that bowiedp 
of dumping existed for DRAMa from 
KoreL 

For Coldstar ud SaJDnni. in 
determinllag wbetber there bave been 
maaaive imports ofDRAMa. we relied 
upon the compnay-apecific export data 
nbmitted by the companieL Baaed OD 
our ana)yaia of the JDODth1y shipment 
data nbmllted by Goldatar ud 
Samauq. we prelimmarily detennine 
that imports of'DRAMI have not been 
maaaive over a relatively abort period of 
time. Therefore, we find that the · 
reqUirementl of .HCtion 733{e)(lJIB) of 
the Act have not been met and 1bat 
critical circumatancea do not exiat with 
respect to Goldatar and Samauaa. 

Tberefore. iD acconlance with leCtion 
733(e )(1) of tbe Act. we prelimimrily 
determine !hat critical circumstaDcea do 
DOt exist with respect to importa of 
DRAMt .from the Republic of Korea.. 

Suapeaaioa of Uquldatian 

Jn accmdance with Adion '33(d){1) 
of the Act. we are directq the Customs 
Service to suspend liquidation or all 
entries of DRAMa from Korea that are 
entered. ar withdrawn &om wareboue. 
ror conaumption on or after the date of 
publication of this aota in tbe Federal 
Regilter. Tbe Cuatoma Service shall 
require a cub deposit or posting of a 
bond equal to the estimated prelimilwy 
dumping mmpia. u shown below. This 
auapenaion of liquidation will remain in 

-effect until further notice. 

.._... euia:a: OD.. Ud. ..., ....... -. .... 
s.i..o c._... Liii. utc1. s...u.s.n.a. I ecw. 
AllClltlUS-------· 

rrc Notification 

auo 
81.18 

lD accardace with aection 733(f) of 
the Act. we bave notified the rrc of om 
detezmiDatimL Jf Om' final determination 
is affinaative. lbe nc will determine 
before tbe later of 120 days after the 
date af1bit prelimllwy determination or 
45 daJS after oar final d~ 
whether lileee imports are materiaHy 
injmin&. ar thzeeten material iDjmy ao. 
tire lJ.S. iDdutly. 

PaltpDNINllt of Fiaal DetmmiDaliaD 

As atated above, in accorduoe wltb 
.u CPR 353.ZO(b). JMpQndmta wlao 
aCCOUDt far a •tpifirant portion of lbe 
merdaandi1e covered by lhia proceeding 
lane nqaated tbat. iD 1be ewmt of ... 
affimaathe deaerminaticm, 'She 
Department postpone die final 
detemiaaticm. We fiad DO compellina 
reaaaa to deny the reqaest. Accordia&Jy. 
we are poetpcnring abe elate of the final 
determmation aDtil DOt later than 135 
days after t8e date of pnbticatioa of this 
DDtim. 

Public Comment 

ID accardance wttb 18 Q'R 353.311. 
cue briefs CX"otber writt• mm~tl in 
at least lell .copiea must be aubmitted to 
the Assistant Secretary for Import 
Admmistraticm no later Iba January 19, 
19113. ud for rebuttal briefs DO later 
than J.m..r, 21. 1983. lD accoftiance 
with "l9 CFR ~).we will bold a 
public hearing. if~ lo affmd 
interested parties an opportunity lo 
comment OD aipmeata·raieed in caae or 
rebuttal briefs. Tentatively, the bearinl 
will be held cm February Z. 1983. •t 'the 
U.S. Department of Commerce, 14dl 
Street mad Conatitutioa Avenue. NW .. 
Wuhinstcm. ~ 20Z30. Partin aboa1d 
confirm by telephone the time. date. and 
place of the hearing 48 hours before the 
acheduled 1imL 

Interested parties who wish to request 
a hearins. or to participate if one is 
requested. muat submit a written request 
to the Asaiatant Secretary for Import . 
Administration. U.S. Department of · ' 
Commerce. room B-098. within ten days 
of the publication of this notice. · 
Requests Oould contain: (1) The party's 
name, addreea. and telephone nwnber; 
(2) the number of participants; and (3) a 



A-10 

Federal Resister I Vol. 57, No. 210 I Thursday, October 29, 1892. / Notices 490~ 

list of the l11ue1 to be di1cu1sed. In 
accordance with 19 CFR 353.38(b), oral 
presentations will be limited to i1sue1 
raised in the briefs. 

The determination is published 
pursuant to section 733(F) of the Act and 
19 CFR 353.t5(a)(4). 

Dated: October zo. 199:. 
AJ.uM.Duma. 
Ani•tant Secretary for lmpon 
Adminauation. . 
(FR Doc. 92-28290 Filed 1~ 8.'45 amJ 
8IUJNG CODE ....... 
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(lnvestigati'ln No. 731-TA-556 (Final)} 

Drams of One Me;zblt and AbOve 
From the Republic of Korea 

AGENCY: United States International 
Trade Commission. 
ACTION: lnstilution and scheduliq of• 
final antidumping ir.vesti;ation. 

SUMMARY: The Cono.milsion hereby pk'CS 
notice of the lnslitution or final 
antidumping in\•estisation No. '731-TA-
556 (Final) under Hction 735(b) of the 
Tariff Act of 1930 (19 U.S.C.1G73d(b) 
f ihe Acl) lo determine wbeth~r an 
industry .in the United S~tu 11 . 
materially icjured. or is tn~tened •'1th 
material iniury.or the establis~cnt or 
an industry iD the United States as 
materially retarded. by reuon or 
imports from the Republic or Korea 
(Korea l of dynamic random a~ 
memories (DR.A>.-b) of one mepb1t and 
above.• currently CO\oered by statistical 
rcporti1q1 numben M73.30.400D. 
as.u.11..oocr... 8.1)4:011.00Z4. BSC.1UI026. 
and 8542.11.CJ034 of the Ha:monized 
Tariff Scheciuie of tbe United States 
(ln'Sl Annotated for stlltistical reportina 
purposes.• 

For further information concemq the 
conduct of this investi1ation. hearina 
procedures. and rules of~ 
application. consult the Commission's 
Rules of Practice and Procedure. part 
201. subparts A through E (19 CfR part 
ZOl). and part Z07. subparts A and C (19 
CFR pan 207). 
EFFECTIVE DATE: October Z9. 199%. 
FOR FURTHER INFORMATION CONTACT: 
Mary Messer (202-205-3193). Office of 
ln\•estigations. U.S. lntcmational Trade 
Commission. 500 E Street SW .. 
Washington. DC 20;36. Hc~ri~ . 
impa!red persocs can obtain information 
on this matter by contactiq tbe 
Commission's mo terminal on 202-ZOS-
1810. Persons \Yitb mobility impairments 
w..·ho will need special assistance in 
saininp access to the Commission 
should contact the Office cf the · 
Secretary at 202-~2000. 
SUPPLEMENTARY INFORMATION: 

I Fur pu:pmee of eo-·· invnlifalion. 
DRAMI include all 1 Mes and above dJUlllic 
random - -._, IUlicllndUCIDl'I. whe1ber 
a1n111bled or~ Assembled CRAM1 
inchlde all pack.qe l)'JIH. Uu11em!Hed DR.Ula 
include procand walers. uncul dice. and cvt dice. 
Pntceuecl wafen produced in Korea bul packasecf 
in a third COUlllT)" are Uldudecl in the KOpe: 
ho-ver. wafers praducad in a third counuy and 
auembltd or packaied in KON• are aol included in 
Iha ac:ape. The tcope aln indudn DlllllOIJ 
moduln. auch as 9lftlle ;n.line proce11i111 modules 
ISIP.) Ud •• UHIDI __ ,,. aaodula CSIMMI). 
lhal COGlain 1 t.tet or above d)'llamic rana­
accen llllllllOI)' -=ftduc1or1 &ta.I are •-bled 
IOpther and hnaclion •• _.,,-. Modula IMI 
co:a&ain other pana lha1 are needed to npport the 
funcli011 oi --.,,. are conudered to be CIO\'l!ICd 
-lllOl7 l80duln. Only thole module• containifts 
adclilloa.I n- IUI al&er the f1111Clion of the 
module la eo...aunc odaer \ban lllelllor7 &n llOI• 
CD\'eNCI lllodulea. Tile acope allO indudea Wleo 
random access -.nones f\"llAMIL a1 well a• any 
fuhlre PKUs•RJ and .-blq of Dlll\M1 (S1 f'1t 
411111J, 

1 l'rior to tll\. the aubjec! product -• Dftn:d 
by 11111i•tica1 ftPllft"'I ....-,, M7.UD.4111111. 
IMZ.U.Dlm. and ee:.n.oaa: of the ln'S 
IU!no11tec1. 

This investifation is bcin; instituted 
as a result of an affirmative preliminary 
determination b)• the Depanment of 
Commerce that imports of DRA.\ts of 
one mepbit and a!>o,·e from Korea arc 
bein;: sold in the United States at less 
than fair \•alue Y.i~'Un the meanin:: of 
section 133 of Llie Act (19 U.S.C. 16173b). 
The inves~ation --.·as requested in a 
petition filed on April :?:?. 199!. by 
counsel on behalf or Micron Technology. 
Inc. Boise. m. 
Participation in t1:ae ln\•estig;tion end 
Publi:: Senice List 

Pcnons wisbins to participat~ in the 
investi11ation as parties must rue an 
entry of appea~ce y.·ith t~e Se~tary 
to the ConunissJon. as pro\'1ded an 
I 201.11 of the Commission's Nies. not 
later than twent)'-one (:t) days after 
publication of this notice in the Federal 
Rnister. The Secreuiry Y:ill prepare a 
public aen·icc list containing the names 
and addresses of all persons. or their 
representatives. who are p~rti~s to t.i.is 
inustipti~n upon tt:e expiration of the 
period for mm; entries or appearance. 

Limited Disclosure or Business 
Proprietary lnformatioD (SPI) Under an 
Administrative Protective Order (APO) 
and BPI Senice List 

Pursuant to I ::D7.7(a) of the 
Commission's nales. the Secretary will 
make BPI gathered in this final 
investisation &\'ailable to authorized 
applicants under the APO issued in the 
in\oesti1ation. prOTided that the . 
application is made not later than 
twenty-one (21) days after the 
publication of this notice in the Federal 
Register. A separate service list will be 

· maintained by the Secretary·for those 
parties authorized to receh·e BPI under 
the APO. 

Staff Report 
The prehearin1 staff report in this 

in\•estisation will be placed in the 
nonpublic record on March 2. 1993, and 
a public nrsion will be issued 
thereafter, pmsuant to i 207..21 of the 
Conuninion's rules. 

Hearin: 
The Commission will hold a hearin1 in 

connection with this investisation 
be1rinnin1 at 9:30 a.m. on March 18. 1993. 
at the U.S. International Trode 
Commission Building. Requests to . 
appenr at the hearing should be filed an 
writins with the Secretary to the 
Commission on or before March 9. 1993. 
A nor.party ..,,·ho has testimony _that muy 
aid the Commission's deliberubons mny 
requc5t permission to Drr.ll:rmt n short 
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statement al the hearina. All parties and 
nonparties desirina to appear at the 
hearins and make oral pre1enta tiana 
should attend a preheariq conference 
to be held at 8".30 a.m. on March 11. 1993. 
at the U.S. International Tnde . 
Commission Buildi111- Onl testimony 
and written materiall to be submitted at 
the public hurilll an governed by . 
H Z01.8(b)(Z). 201.13(0. and 207.D(b) of 
the Commission'• rules. 
Written SubmiuiDM 

Each party is .encourapd to submit a 
prehearing brief to the Commission. 
Prehearing briefs must conform with the 
provisions or I Jl/1.2% of.the 
Commi11ion'1 rules: the deadline for 
films ii March iz. t99Z. Parties mey allO 
file written testimony in connection with 
their presentation at the hearing. 11 
provided in I Z111.%3(b) of the 
Commission's rules. and posthearins 
briefs. which must conform with the 
provisions or I Z07.Z4 of the · 
Commission's rules. The deadline for 
filing posthearing briefs is March Z6. 
1993: witness testimony must be raled no 
later than three (3) days before the 
hearing. In addition. any person who. hail 
not entered an appearance 11 a party to 
the investigation may submit a written 
statement of information pertinent to the 
subject of the investigation on or before 
March 26. 1993. All written 1ubmi11ion1 
must conform with the provisions of 
I 201.8 of the Commission's rules: any 
submissions that contain BPI must also 
conform with the requirements of 
11 201.6. Z1/ .3, and 2f1I :J of the 
Commission's ruleL 

In accordance with H ZDU6(c) and 
Z1/ .3 of the rules, each document filed 
by a party to the investigation must be 
served on all other parties to the 
investigation (11 identified by either the 
public or BPI service list), and a 
certificate of service must be timely 
filed. The Secretary will not accept a 
document for filing without a certificate 
or service. 

Aulbority. Thi• inve11ige1ian ii beina 
conducled under lhe euthority or the Teriff 
Act or 1930. lille VIL Thi1 nolice i1 published 
punu1n1 10 I 'U11.20 or 1he Conuniuion'1 
ruleL 

lsaued: November I. 199%. 
By order of 1he Commi1sion. 

Paul R. Bini-. 
Aeling ~ettlary. . 
(FR Doc. 92-%7366 Filed n-t~IZ: 1:45 em) 
8ILLING CODE 7ll»U-ll 
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DEPARTMENT Of COMMERCE 

International Trade Administration 

(A-890412) 

Final Determination of Sales at Lass 
Than Fair Value: Dynamic Random 
Access Memory Semiconductors of 
One Menet* and Above From the 
Republic of Korea 

ADDICT: Import Administration, 
International Trade Administration. 
Department of Commerce. 
EFFEC11VE DATE: March 23. 1993. 
FOR rumen INFONBIATION CONTACT: John 
Beck. Office of Antidumping 
Investigations. Import Administration. 
International Trade Administration, 
U.S. Department of Commerce. 14th 
Street and Constitution Avenue NW., 
Washington. DC 20230; telephone: (202) 
482-3464. 

FINAL DETIMINNATIOle 

Background 

Since publication of the affirmative 
preliminary determination on October 
29. 1992 (57 FR 49006), the following 
events have occurred. 

The respondents in this investigation, 
Samsung Electronics Co.. Ltd.. and 
Samsung Semiconductor. Inc.  

(Samsung). Hyundai Electronics • 
Industries Co.. Ltd.. and Hyundai 
Electronics America (Hyundai). and 
Goldstar Electron Co.. Ltd.. and Goldstar 
Electron America (Goldstar). requested a 
public hearing on November 2. 6. and 9, 
1992. respectively. On November 9. 
1992. petitioner in this investigation. 
Micron Technology. Inc.. requested to 
participate in the public hearing. We 
also received letters requesting to 
participate in the hearing from Apple 
Computes. Inc. (Apple). AST Research. 
Inc. (AST). Compaq Computer 
Corporation (Compaq). Digital 
Equipment Corporation (Digital). and 
the Korean Semiconductor Industry 
Association (KSIA). 

We conducted verification of the cost 
portions of the questionnaire responses 
for the three respondents between 
November 4 and 23. 1992. in Korea. and 
on November 13 and 14. 1992. in Japan 
(for Samsung's related suppliers). We 
conducted verification of the sales 
portions of the questionnaire responses 
for the three respondents between 
November 9 and 18. 1992. in Korea, on 
November 13 and 14. 1992. in Singapore 
(for Hyundai's third-country sales), and 
between November 19 and 24. 1992, in 
California. 

interested parties submitted 
comments regarding the scope of this 
proceeding between October 13, 1992. 
and January 19. 1993. We received 
comments from petitioner. respondents, 
and the following interested parties: (1) 
AnTek (2) Apple; (3) AST: (4) Compaq; 
(5) Digital; (6) Hewlett-Packard 
Company (Hewlett-Packard); (7) 
Motorola. Inc. (Motorola); and. (8) Texas 
Instruments Inc. (TI). 

Case briefs were filed on January 26 
and 27. 1993, by petitioner. respondents 
and the following interested parties: (1) 
Apple; (2) Compaq: (3) Digital; (4) 
Hewlett-Packard; and (5) Motorola. 
Rebuttal briefs were filed an February 2 
and 3, 1993, by petitioner. respondents 
and the following interested parties: (1) 
Apple; (2) AST; (3) Compaq; and (4) 
Hewlett-Packard. A public hearing was 
held on February►  2 and 3, 1993. 

Hyundai and Goldstar submitted 
revised sales 	that corrected 
clerical errors 	at verification 
on January 26 and February 12. 1992. 
respectively. On February 27. 1992. 
Samsung submitted a revised sales and 
cost tape that corrected clerical errors 
discovered at verification. 

Scope or Investigation 
In our preliminary determination. we 

invited all interested parties to comment 
on the scope exclusion requests 
received prior to the preliminary 
determination. We received comments 
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OD the ICOJ>9 of the iDftlllptlaa. u 
Doted iD the "Bacqrouad" -=ticm of 
thia noticl.!1£:•tl IUbmiu.d b)' 
the partl• · wbellm.61 · 
loll~ mmc:bmidm 11 Included 
within tM ICDpl of the baftltlptlaa: (t) 
Future ..-.uau of DRAMI; (2) 
memory bouda mntabalDaX..... 

. DRAMa: (3) Nmcmble. ~ 
memory m~ plaaMl m 
motherboardl; and. (4) the Xmml 
DRAM coatmt of clUec:tlw 1D9111mJ 
produdl Nimpolt8d IDta thl Umt8d 
Statas for l9plir m Nplacemmt. We 
have dateraliaed that: (1) Putun 
senerationa ofDRAMa me wltbiD the 
acope: (2) memory bouda m within the 
acope, while boarda that haft I fuac:Ucm· 
other than iaemarJ, such u wiMo 
graphic adapts (VGA) boudalcarda .. 
outside the acape; (3) l'llDCIYlbll 
memory modulla cantalmd ba 
motherboards u. within the empe, 
un1 ... the im~ mrtls. tbat aeltblr 
it, nor a party nlat8d to lt ar unclmr 
CGDtrac:t ta it. will remove the modulel 
after importaticm IDto the UDit8d Sta1m; 
and. (4) merchandlle Nimportld far 
repair ar replacement ii outside tbe 
scape. For a detailed dilculaion of our 
datarminatiODI NIU'CliDI tbe ICbpe 
issues, 188 I Much 15, 1993, 
memorandum from Adlng ~ 
Auiltant SecnluJ Mcnliacl to Aaiq 
Auilbmt~S~ 

Tba producta caftied bJ tbia 
IDftltisation m clyaamk: l'IDdma 
aa:na memory ..miconductan 
(DRAMI) of one mepblt ad lboV9 Ina 
the Republic of XaNa. Far~ of 
thia investipticm. DRAMa .. au .. 
megabit ana abave dynamic nadom 
acceu mammy aemk:ondudml. 
whether ueembled ar una._i,w. 
Auembled DRAMa IDdude all pd• 
types. UDU881Dbled DRAMI IDClude 
proceued wafm, uncut die ad cut die. 
Proceued wan produced ID ICar9I but 
pacbaed, or UMIDbled IDto ~ 
modW., iD a third c:auDtly .. IDCIUUd 
lD the acope: hcnnvw, walm 'Pl'OChacl 
in a third countrJ and .....wild ar 
pacbsed iD Xena an DOl iDc:lucW ID 
ihe~ 

The ICDpe of thia IDvwtiptlma 
includ• memory modW.: A~ 
module ii 1 collldioa of DIANI the 
sole function ofwhicb ii~· 
Modul• IDclude liDale ID·llm · 
procening modulea fSIPa), liDlle ID·Um 
memory modulea (SJMMa), ar OIMr 
callectiom of DRAMa wbMMr 
unmounted or mOUDtld cm 1 cln:ult 
board. Modulee that c:aatm .... ,... 
that 1.19 Deeded to IUppart thl faDctlan 
of memory 11'1 ca..nd, om,.._ 
modul• which cmtaba addltlana' n­wbicb. the fuDctlaa ollbemodule 
to somethina otbtrr tba IDllDGIJ· -=la 

whea the subject zurc!widiM wu told 
to UDNlated purcbuen iD the UDited 
Stat• priar to impartation ud wbm 
9Xp0rter'1 U priCI (ESP) methodolosY 
WU Dal atherwUe lDdicatad. 

ID addiUmi. far Coldalar, Hjundal IDd 
SualUJll. wben ClltliD ..i. to the 8nt 
UDNlatei:I pW'Cbuer took place after 
lmportaUoa IDto the UDit9d Stalel, w. 
blled USP OD ESP iD accordance with 
Md10ll 772(c) of the Act. 

Far Coldatar ud Samsung, became a 
Yalu.added tax (VATJ wu'pald OD 
home market aalea but not on U.S. al•, 
ww added to the U.S. •lling price, for 
pric:.t•prie1 c:amparison1, th• amount 
of the VAT that wciuld have be8D 
collected If the export ales had be8D 
taucl. lecaU18 DO VAT wu paid OD 
Hywadal'1 third ccnmtry al•, w. did 
DOl mab thil adfuatmeat to Hyundai'• 
•llina price. Far Colcbtar and Samsung, 
we recalculated thil VAT, when 
appiopriate, to reflect the fact thet 
dllcaUnta wme sranted OD aalea to the 
United Statn. Alao for Coldstar and 
Sunaung, became import dull• W9N 
paid OD nw meterial lnputl Ul8d to 
Produce DIAMa sold In the home 
inubt, .. added to USP the amount of 
duty 1hat would haw be8D collected If 
the mmcbandbe had bea sold ID the 
home marbL For all rupo11dat1' U.S. 
..... acept Coldstar'1 purchase pricl 
..... W9 ncalcula\ed c:iedit. wheie 
appropriate, to Nftec:t the fact that 
dilcauntl WW9 pnted OD .... to the 
tJDitecl States. COJclstar sranted DO 
dilcouDta cm lta p.uchUe price....._ 
Howenr, far puiclwe price .... 
Coldltar did Dot report imputed credit 
apeDN1. JDstead, It nported credit 
c:altl ectuallr IDc:wnd which wen 
Yerifted by the n.partmmL '11lerefme, 
.. did Dot ncalc:Wat• credit far 
Golcbtar'I purcbue price .... (IN 
Commat 1• ln the "Analyail of 
Commata Received" Mctioa of thll 
notice). . 

We made additional, compay­
spec:Ulc adjultmmta u follows: 
A. Gol.,,,,. 

For Coldatar, W9 c:alcoJated purcbue 
price bued on packed, f.a.b., Cc.a., or 
c:J.f. priC8I to umalated CUltOIDell iD 
the Ualtld Stat-. We made deductlcma, 
.... 1ppiopriat1, lor farlllD brobrap 
ad haa~_lorelp lDJad lmunDCI. 
air hight. aid air imunllcl. Ill 
addltkm ... disallowed Coldatar'• 
datmecl VAT c:redlt apeDll. blc:au. 
ww IDd that tbeN la DO ltatUtoly Or 
l'lplatGIJ hula far maJdaa IW:fa ID 
adtultm•t. C-Commmt ttJ. w. calaalmdlSP ..... ~ 
a.US. wlNhGllll ~to..-... 
aaatamm ID the llmtld Slatll. We 
IDlde dedudlom. wbllw appropriate. 
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for discounta, rebates, fonlp brobrap 
ud baDdliilg. foralp inlaDCl lnauracl, 
air hilbt. air lmunncl, U.S. dutiel. 
U.S. inland hight, U.S. brobrq9, 
credit expenw. wunnt)' _,....., 
royalty payments; U.S. commillicma. 
U.S. sutilidiuy pec:k'"I uad U.S. ad 
l'onu indlnct •Wna upa-. 
lndudlns innatmy c::anyiDa COltl. For 
certain --Goldltaf npcl!ilt8d DD dat8 
of paymmt 11 the &rm Ud Dal J9t 
l'llClliVed paymmt far th.- ...... Aa 
beat Information 1nllable (BIA), .. 
have med the lcmpll period calculated 
between dlte of abipment ud dlt1 of 
payment for Goldstar'1 otbm ESP m. 
to i::alcullte the cedlt period when the 
payment dlte wu miuiDg. We 
realculeted JCol'MD inventory c:uryina 
costs to Include ID 1dditional inWDtary 
boldi"8 period dilcoftred It 
veri&cation. · 

B.Hyundai 
For Hyundli, we calculated purchll8 

price bued on pec:bd. f.o.b. prices to 
umelated customen in the United 
States. We made deductions, wU.. 
1ppropriate, for foreign brokerqe ud 
handling. Hyundli paDted DO cfiacounta 
on ill purdwe price ...... Thenfcn, 
no adjustment for dilc:ounta wu mede. 
We recalculated U.S. cedlt to reflect the 
&nuc:ing COltl incurred by Hyundli cm 
itl direct sales to Sin91pore, rather lhlD 
OD its 11181 throup its subsidiuy in 
Sin111pore. 

We Calculated ESP bued on pacbd, 
ex-U.S. warehou• prices to umelated 
c:ustomen in the United Slit•. We 
made deduc:tiona, where appropriate, 
for disc:ounta. rebates. foreign brokerage, 
air freisht. U.S. inland freiRl't, U.S. 
duty, insurance, merc:bandi• 
proc:essiDg, U.S. brokerap, U.S. 
subsidiary pac:kin9, credit expenaes, 
commiuiona, royalties, bulk c:barses. 
price protection expeDMI end indirect 
tellinB expeDMI, includin9 inVeDtory 

• coat&. 

~~that were further 
manufactured into memory modules 
after importation, we deducted all value 
added in tbe United States, pWSUIDt to 
section 772(e)(3) of the Act. The value 
added conaists of the cost• of the 
materials, fabrication, IDd pn.U 
expenses usoc:iated witb the portion of 
the mercbaodile further manur.ctured 
in the United States. u well u 1 
proportional amount of pro&t or Ima 
attributable to the value added. Prollt or 
loss wa calculated by deducting from 
tbe 111• price of the memory module 
ell production and •llins ca1t1 incmnd 
by the company for th1 memory 
module. 1be total profit or 1oa wu then 
allocated proportionately to all 
components of cost. Only the profit or 

1oa attributable to the Vllue 1dded wu 
dedumd. In determinlDa tbe COltl 
IDcaned to produm th• memory 
module, we included: (1) materiala, (2) 
r.bric:atioa. IDd (31 pn.U ~ 
lncludin1 •rua. fsc.A), and intnest 
npnlll. 

C.Samsun1 
For Sunlung • ._. c::alculaa.cl prcbue 

price bued OD packed, f.o.b., ~. ar 
c.Lf. priC8I to umelated c:utom .. in 
the United Stites. We made deductiam. 
where 1~priate. for fanlp brobnp 
ud bandli.Dg. foreiHD 1.Dland freisht. 
foraip inland ina'llftDCI, air freipt. ud 
air imuraDce. SamlUDI F1Dted DO 
discounts OD itl pwcbue price Mies. 
Therefore, no adjustmate for di1COUDts 
wu mad1. ID the preliminuy 
d.tenniDltioa we trested U.S. balda1 
cbupa u direct •llina •xp1D19 linc:e 
thn w11 no narrative Cleaaiption of 
th .. c:lwaea ud the c:bupl 1ppeued 
to be direc:tly related to tbti •*· Tbe 
parties have not cballenpd our 
treetment of thie •xpeme and we are 
CODtinuinB to trest it U I dind HlliDg 

n;:-c:aic:ulatad ESP bued on pac:bd. 
u-U.S. wenhOUM pricw to unnlated 
c:uatom .. in the United Stltee. We 
made deductions. where 1ppropriate, 
for cliec:Ounta. fonip brob. and 
hlDdlins. mreip inland freipt. air 
freisht. air inaunnca, U.S. inland 
freipt, U.S. brobnp, U.S. 
c:ommilliom, forelp benkins cbupa, 
product liability premiums, Credit 
expenaas, royelty paymenta, advertieins 
ud ales promotion expen ... WllTIDty 
expensa, U.S. aubsidiuy pac:kins and 
u.s. end ICOl'llD indirect •lliDs 
expemes. includi"I inventory carryins 
c:oata. We continue to trest U.S. buikins 
dwpe 11 a dinct •lliDs expense. 

fonip Marbl Val• 
Jn order to determine whether there 

ware suflic:ieat aal• of DRAMI in the 
home marbt to serve u 1 viable buis 
for calculatiq FMV, we c:ompuwd the 
volume of bome merbt aalH of DRAMI 
to the volume of third country sel• of 
DRAMs in accordance with section 
773(1)(1)(8) of the Act. We found that 
th• home market wu viable for ales of 
DR.AMI by Coldatar ud SunauD1- For 
Hyundai, the bome merbt w11 not 
Yilble and, therefore, we bued FMV on 
third country 111 ... We Hlec:ted 
Sinppore u the third country becaU11 
the mercbandiH exported to Sinppore 
wu most aimillr to the mercbandi• 
exported to th• United Stites, the 
volume of Hyundli'• Slnppon aales 
d~ the POI wu the llJ'l9at of any 
third country, and th• marhtins 
conditions or Sinppore Wll"I · 

compareble to th'* in tbe United 
States. SM 19 a'll 353.49(b). 

Jn the preliminary determination, tbe 
Department trested Goldstar'1 end 
S.mlUlll'• lac:al letter of credit ee1ea 11 
export aal•. However, bued on further 
analyaia. we have concluded th .. •les 
era home muket 111• (sae Comment 9 
in the "Anal)'lil of Commenta 
R8c:eiftd" eectiOD of tbil notice). For 
Goldatar, we haw Included in the price 
of th-. .U. the amount of duty that 
would haw hem clwpcl to home 
merbt customen bad thn. DR.AMI 
remained in Kor.. For Samsun9. these 
sel• w... not Nported lD th• home 
mubt 111es ~·Due to the fact that 
the treatment of tb8ee aales remained en 
illue UDtil lt WU too late for the 
De~t to request a reviled home 
mUbt 111• llatinl from Samsun9, we 
era not inc:lucUns tlaese sales in our 
uialyaiL However, in future 
administrative nview1, we will require 
that Sam'11ftl report all of its local letter 

· of credit sel• u home market sales. 
Since Goldatu eold DR.AMI to related 

parties in th• home market, wa 
examined thDN 111- to detennine if 
they wwre made at arm's leap. To 
conduct this test, we compared th• gross 
unit prices of 11111 to related and 
unrelated c:ustomen net of all 
movement clwg•. direct end indirect 
•Ding upeDHI, value-added tax and 
pac:kin9. Based on the results of that 
teat. we discarded from Coldatar'1 home 
market databue all related party sales 
not mad.a at arm's lenp. 

As stattld in our preliminuy 
detennination. the Department initiated 
invlltipbon1 to determine whether 
Goldstar and Samsuns made bome 
market saiu at leu than their respective 
c:osta of production (COP), ud whether 
Hyundai bad third-country Hies at leaa 
thu COP. 

U over 90 percent of a rupondent'1 
111• of 1 given model wme It prices 
above the COP, we did not disieprd 
my below-cost 111• bec:aUll we 
detennined that th• respondent'• below­
c:ost •l• were not made in aubatantial 
quantities. If between ten end 90 
percent of 1 respondent'• aal• of• 
pven model w... at pricee below the 
COP, ud auc:b aal• were over an 
extended period of time, we dlacuded 
only the below-coat 111 ... Wb .. we 
round that more lhlD 90 percent of 
respondent's salaa were It prices below 
the COP, and IUCb 111aa w ... over an 
extended pm:iod of time, we dJareprded 
all ..i.. for tbat model and caJculated 
FMV buad on CDDltrUded nlue (CV). 
No nidmc:e wu prlllllted to indicate 
that below CDP pricel would permit 
recovery of all c:oata within a ieuoneble 
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ID ICCDl'dua with 19 O'I. 353.S&(b)(2) · 
IDd. wbln appropriaw, tbe emouilt of 
cnmmiuiom bu:wnd aa U.S ...... ID 
ICCIDl'daDm witb 11Oll353.58(b)(1). 

Fm home mubt or tbird-countrJ 
prim to pun:bue pric» compaiilcma. 
punuut to 19 a'R 353.56(a)(2), far all 
~data. we made c::in:wnataDc::e-of. 
u adjultJDmta. when appropriate, far 
c:ndlt apeDMI. royalty payment&. bait 
c:tw,.. Ud adwrtiliag. For GoldlW 
ad SumuDa. we alao made a 
c:lra•••ace-of1&le adjumnmt far tbe 
dl&ract bltww VAT DD home 
mn. ..-&Dd that which would have 
bem colleded GD U.S. M1es if the uport 
--Md belD taxed. For all 
l'llpOlldmta. we deduc:lad home marbt 
m tbink:aulllrJ pec-king c:mta uul 
added U.S.~ CXlllL . 

For home lllll'bi or third COUDIJy 
prim to ESP comparilom, for all 
191pGDdenta. we made deductions, 
wh9N appropriahl, for credit expenses, 
ftrJ8}ty p&J'ID9Dta. bank dwp ud 
ad"1'tililag. We also deducted from 
FMV die weipted-averqe home market 
or thinkawitJy indinc:t •lliDa 
_,_... lDclucUq. wh .. appropriate, 
illvaaar, canyin1 COltl. up to tbe . 
amouat' Of lDdinlCl MlliDB •xpeDMI ad 
com•i•iona iDcwnd on U.S. al•, in 
ICCClll'ClaDm witb 19 all 353.S&(b). For 
Goldatar uad Samsung. we abo made a 
dn:n•atn«>Of-tale adjuatmmt for tbe 
cll&rum b9tweeD VAT GD home 
llWbt Ml• ud that which would baw 
baa collec:led cm U.S. aalea if Iba export 
..i. bad 'bellD taxed. For all 
l'llpOlldats, we deducted home mubt 
or dalJd CDUDIJy pec:Jdn1 COits ud 
added U.S. pecldD1 coeta. We made 
additioml, campen7-spaci&c 
adJUltmentl 11 follows. 
A.Goldllar 

F•Goldar, wbm we caJculated 
FMV bued OD delivtnd ptjcll to 
Wll'llated CUllo ... iD \be bame 
JDll'bt. W9 made deductiODI far inluad 
hlpt IDd lnluad lmunDc:L 

B.llyulldal 
Fm HJUDdal. when we calculated 

FMV ....... OD tblrd COUDtrJ, f.o.b. 
Jampo Airpmt m ex-51Dppan 
wuwhoule prime to unnlated 
CUltCllHll iD tbe tblrd COUDt17, WI llllde· 
deduc::tiau lar dilCOllDta. nbatee. m 
hiabt. iDlunDca. brobnp. and tblld 
CDUDtlJ iDJmd hight. Far tbJrd.c:ouDtlJ 
prim to pun:bue priCI cam~. we wua.a tbild-cDUlltrJ c:nrn••mau 
ad ldded U.S. iDdlnct ..W. · 
_,..... up to tm llllDUllt of ilalrd­
anmtry cmemtnlcms. ID ICClaldaDcl 
witb 11Qlll353.51(bX1J. We baw 
nclwified • cmnmi•au c:mtaiD 
IXplDMI HJUDdli c:banmrlad u 
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. bula. For tbla compalll,--.. of th..-.. ud tbat ti......_ IDd period of th• product'• useful life. · 
ehla dilp~ amamat of lad piDa m bypotlwtical. tba D.pmtmmt Goldllar claima tbat the Oeputmeat 
.-a nlat8d to l8lllkmduclall. DOlm that pUl'l1llDl to Xonu GAAP: (1) recopiud tbia ea:ounting method iD 
allacatiDD of batwt apmll9 llllld GD OalJ that DOldaa of the lw ar pill aww otMi Konm iDveltipliom md iD 611' 
cmt of..-would DGl IDDroPrllt8lJ · . I pmmDl Ia defmed; IDd (Z) tbi partiaa Dymmic Random Acclll Memmy. . 
ncopi• tba upm11 nLil8d" to Iha-, o(tba loa under 5 pen:at of equity ii ~pcmmll &om Japan (54 FR 15143, 
caplt.l iDftltmmt WlllllJ IDr '. ......,.._, ID the current period. The A~ ZI. 1111) (MIC DRAMs) . 
..micmadudorl cam~ to Iha otblr fllCt ibat tba amount UDd.r 5 perc:mt of Smmunl up• that ill method 
Uw ofbt11h,.., 'l'bUI. Iha~ equity ii apmMCl coDlnDa that ICOl'MD should be ICCllpled by the OeputmmL 
l'll1loc:at9d IDtenll ~GD the bllia · ·GAAP caaliden ti.. lOlaea to be -1 Finl. _it ii couistent with Samsung's 
of pro~aaal lad..- to .a:auDt ..,. u tb.n ii DO outflow of fuDda. 1'be IDancial statements. Second, the 
for thm.llctl. · · · • · · ~mt bu, tbanrar., remp•-d Dlputmmt bu ICCapted the 

Comrnelll J: r.titimm *Ill that the dui amDUDt of the excb•np plm and unortizatioa of a.I> in previous 
1118thodolosJ med by tba ...,....-. .. to lmw incunecl durin1 the period. Nmicoaductar and other cases. Third. it 
ICCDUDt for certaiD excbenp nta piDa wbeth• upemed or def.n.d, ad ii couiatat with the matching 
ud 1--. Le .. capttaHntiaa IDd · .iDcluded tbma ID CUll'IDt QA. priDc:iple IDd the life cycle in the 
8IDOl'liatioa over tbne to lft J9111. Cammem 4: Petltioaer clalma that the DRAM badutry. Fi.Dally, amortizing . 
cloea not ldmtify the e&ecta of iU ~mt lhou1d allocate .U MD product .. ptdfic bl> is comistent with 
c:b&Dp with tba period bl wbiGh tba caltl nlatecl to amalc::Dnduaon to tba international ACICOWlting Standard 
~and io...a ocmmd. 'l1ual. 11111 total CXJM of .acxmduc:toaw to Number t. . 
method would ideJllifJ u:b p.lu ad determine the bD nlate4to DRAMI. DOC Pmition: Semicoaducton 
louel' with ul11 In future ~oda. · AJpins that both future......- pment unique problems related to bll. 
Petitioner also usu- that UtbouP DRAM MD and cmnmtnan·DRAM Because the 1eneral underlying 
Korean pnerally la::epled ICICGUDliD& aemlc:muluctar MD pmvide benellta to t9c:bnoloay ii the um1 for all 
principals (CA.AP) may permit 11111 the·subject mercbandile uul to other semiconductor products, the benefits 
pnctica, for antidumpiDg purpoe-.. tba 1emiconductan1.pltitioner maintaim from the results of.a.I>. even if 
Deputmmt mull calCuJam a COP lar that bl> cumot be ldmtilled with a batended to edvance·the design or 
the period under lDV91tlptlOD. ID order apec:llc product.~= manufacture of a speci&c product, 
to aa::omplllh tbla iD the pat. tba pltitlour UJU11 that ICOl'MD provide ID iDtrinaic benefit to otb• 
Deputmeat bu not alwaya mpt8d the CAAP permitl 1 compeny to amortim aemiconductar products. It ii 
inv..tipt8d c:ountly'a GAAP. See MD~. IUCb:a pmdiCll does not lmp0uible to meuure. tbe extent to 
OBsbore Platfanm )a.ta ud Pl1'I mllt the needs of the UdidumplDa wllicb bl> bene&ta one semiconduct()f 
from the R8public of~ 51 Fa it711 statute. ID the lellliamductor ...-mmt.. product nlative to another. Thus, 
(April 7, 1•>. when the excM,. . petltiDDtr llatll·tbat tha Dlputmml idmtdlcatlon of specific bl> costa with 
pim aad loaw wne ~ lD tba iecopi-d tbat aemiconductor MD bed my one~~ cauw overstating or 
year iD wbicb they occuind. . to be tr.tee! iD a apecia1 ....... ud undenta~ of th .. costa ill relation to 

Golclstar usu- that tba Deputmmt .Uocated CUll'lllt ...Uconductor MD · thebene&ll that product derived from 
ahould DOt mm a ed)ultmmt to CDlt ovwr tba CX>M of lelDiconductarL the tolal MD expenditures for 
b the amortized~ ad a.. OD Petiticmer arpe1 that tha CUll'lllt aemlconducton. Capitalizing ud 
fantip cunac:y tnnalatioa becaUll IXplDlll must be balm by curnnt ammtizins of the bl> coatl on a 
th .. costa an Dot ectual but UDl'lal1Dd revmuea ad ~ti out that U.S. GAAP product speciftc buis over a period of 
costa based aa outstandiaa bwilD doea DOt permit the capitallaticm IDd ~mating ill commercial life 
cumm:y moaetuy uaeta and llUWtia unortizatiOD of MD beca1111 of the blab tll the problem because bl> 
AcmrdiDgly, tbert ii DO outflow of failure rate and the UDCm'taiDlJ of the caltl can DIYtr l.uaiped to the 
fuDda .from the c:ampany. Abo, Goldltlr ••cceimal ct.v.loJnntnt of psoduetl and proper ~uct or time. 
statei that badudiDg the plm ad 1acb of meuurablllty of the future DUI to the npld teclmological 
loUltswould not be Ila aCcordance with benelll from the MD. cb=n and the continuing 
·lODf«IDdiDg policy liDce: (1) Goldltlr HJundai malntaina that the iD uctlOD_of mon advuiced products 
bad not identified them with the Deputmmt should-~ Hyundai'• typical of the aemiconductor industry, 
product: (2) lt would be 1 departure . pndlCll of unortb:lng MD costa liDCll MD must be conducted OD a constant 
from the campany'a DWD am:nmliD& It ii bl accardance with IConua GAAP. bull by tb.e compui• for the 
treatment; aad (3) there ii no l'IUGD to Hyundai ars- that ICantD GAAP men developmmt of new products ud the 
believe the costa uw undmtated. · accmatal7 Nflecta product~ caltl advancemmt of aanat producta. 

Hyundai aad Samaung .... with tbm U.S. CAAP 1iDca It more c:loaely Tedmoloaiml c:banpa and improved 
,GoJdmr and edd that tbeal lliu ud matcbae the MD IDd the product. llllllUfecturiDa methods will hilve 
1 ... an hypothetical and tllat aal7 Additiaaally, HJUDdal ~ tbat MD applicatla to bath cunmt ud future 
amounta ovwr &ve perceat of the atack should be idmtilled with each product. pneratiom of the product. Thus, w. 
of tba company an defmnd. 11aey argue u the Dlputmmt stat8d bl the Final have ued the cwnnt txptDditun of 
tbat the amount under In perc:at ii Det8nninatioa of Eruable MD allocamd by the COit of aaltl far 
expenaecl br the company. · Propammable a.ad Oal7 MeamrJ ·llllliconductan to calc:ulam the MD 

DOC Pmifion: In dit8riDln.iDg the COP Sem.icanducton frOm Japan (St Fa nletecl to DRAMa. 
for tba POI. the Department lDcludea .U 3lllO) (!PROMS) (I.•., wbea the · CantruJ to the reapondllltl' claims 
COila iDcumd duDag the POL If-- Department can idmtify apec:ilc ca1t1 that their iniltbodoloay ii lD acmrdancl 
an defmrad to aom1 future time, tbe witb a product, the Departmtat sbDuld with XlnlD GAAP, tbll ii not tba cue .. 

. costs would Dot be apprapriat81J do IO). Wbli. ICarMD GAAP capltalbea MD 
. ~~to the ulel of tb8 campaDJ Goldltlr empbums that ammtilatlGD ad amortiDI it over a tblW" to ft.,. 
durmg tMJIOL . · · of MD ii men loslcal liDCll MD far a ,_. plliod. lt doll not idmdfy MD 

ID reply.to i.pondenta' caatmtian new product ii~-~ iDftltmmt. with a lpldftc product nor doea it 
that thera 11 no outflow of fuDda far the retum OD wblc:h ii neu.cl over tbe amortize MD OYS the commercial W. 
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of the psaciuct. thus. Ila IDIDJ lnltlDcll 
full amarUzallcm occun pllar to tbe 
mtrodudlCllL of tha prodUct m tbe 

~1::-1: Beca1lle of the~ 
bMweeza &rput wwwdua aacl bm 
autpat. ,.ttttcm.-!IJW tl&ll tlae 
DepmbDilllt abaafd Ill c:mls ID dJd 
fonip mmbt ..-me m11ched to 
mm• c:alc:ulltecl ID the pswrioa 

~~cWmstmtltmdntlim 
blahed Boodl IDYatary a a YW1 sbGlt 
period of time ad lta CUlll1dltlwe 
procms cmt KmlddlDi.,.... 
lracmpCllatel tt. c:arnc1 Ill IDr wart ID 
pac:ms. Goldltar .......... ... 
DeJmbDmt lhould ......... c:ampara 
.... during .dl quuterwttb theaJP 
lor that lllD8 quart!r. . 

Hyundai amlmda dalt tlae 
Deputmeat sbauJd nat ... tta ...... 
proc:esa c::ost aa:omiting syatem 
accmately c:aptun& the COP at ...:D 
..... of manufilcture and mOftl th-. 

• forward into tba ant~ 
S8msuDg argu• that the Dlputmat 

abould DOt llig its cmts. s.msung 
coutada that its pl'OCell cad 
accauntiag IJltnl c:aptura the call of Comment 1: P8dtioner itit9t tbat the 

Galdatar .... that lt properly 
~local lie..._ ofDRAMI 
diilttnecl forthe Un119d Stalel u U.S. .... 

DOC l'mitlon:We...,.. wtrh · 
Goldllar. We fouad at nri&c:alion &bat 
cnta1D. but DOI all. local lie ul• of 
DRAMa w .. ulUmately destilled for tbe 
Umt.d Statea. Goldrlar knew tbe 

· ultimate datin.Uon and that such 
DRAMI were not beina substantially 
tnmfarmed into DGD-aub;.ct . 
mndwldiu. Goldatar repoNd tb ... 
Ill• u U.S. Ill•. and we have treated 
them u aacb for purpou of tha &nal 
d......,lnaUOIL. See Comment I far a 
dlacuaion olGoldslar'a othm lie Illes. 

Comment I: Goldst.ar argues that Its 
local lie aalea to kOl'Mll original 
equipment manufadunn (O!ldl) 
ltioWd be treated by the Department u 
home marbt sa1a. For th ... sales. 
Golcbtar states tbat it does not know the 
ultimate export destination of the 
finished producta, and that th•• 
ftni1bed producta an not wilhiD the 
c:lua or kind or merchandise subject to 
tbia IDv!_ltiptiOD. 

DOC l'olition: We agree with 

producaion at Ndl ltap of manufactuN D9putm9ld sboulcl reject Goldstar'a 
u the DRAM.,.,.. through tbe . reapame 1nd me BIA due to the number 
production proc:eu. of erron dilCOYWed during ...tticatioa. 

Golclatar. In our pnliminary 
dllermination, we treated all local letter 
al c:rec11t ules to OEMa ID Korea lor all 
respondents u !XPCll1 •I•. ID responae 

DOC Position: We egree with r.titfGIUll' fmtlwr 111U11 that If the 
pelitiaur in part. i;:ar Goldaiar and who18 ~ II not njec:ted. lhe 
Hyundai. we lillged CDSll far the -..ia Dlputmeat should ue BIA lbr 
of time it tabs far wemb&y and &ml uanport8d ut. dilamlred at 
teat, ud for tbe average innDIDIJ YCi&catlan. r.tltiomr stat• dm BIA 
ho&di.Dg periods. in orar to capt'lll'l lbe lhoald be tha blgbest single margin 
appropriale com of the nported .U.. calcullted far IDJ U.S.•'- tramactlaa 
Tbe i. time is leu tbaD a quarter. by ID.J r.pandat. 

Ahliougb 5&1uwag'1 cost accmmting Golmtsr ltatal that It properly 
l)'ltltm ap_proprildaly 8CCUlllulated c:am reported 1D home mubt and U.S. al11. 
u its producta Dow from ou stap of Goldltl:r fmtber usu• tblt petitiomr"r 
production to aa.atbc thia did Dal mmining ... brw.,. mtber 
account for tba ti.ma finished products Incorrect or tri'rill ad that Goldstlr 
ruaaiD in inventory. Tberefara, W9 fully didmed to tbe Deplrtmlllt all 
lagged Sumung'a liuhmined c:alll cmly derical IDDl'I prior to Teri&cltioa. 
to refiact tha time ~ID IDV91d:m'J. DOC Poaition: We agree with 

Comment 6: Petitioner c:laima tbet Goldatlr. We do nat beliew tbet tbe 
respandenta• intmelt expense should limtt.r number of man dirmnrld It 
not be ofl'sel by shart·term iDlmst werifiCltioa mulen Goldstar"1 ~ 
income bec2use they failed to unallbl& nae omitted ... fau:Dd at 
demonstrate that abmt·t•mi lnlllelt nrifiCltian accaunted lbr only 1 rmall 
income WU related to tbe operatiODI or porticm or total .... ad W9 ban DO 
tbe company. N110D to belieft that IUCb ules...,. 

Goldstar argues that lb IDllNlt bltenticmally left aut of the •Im llrttns· 
expense ntio murt be adjurted far the 'l'berefore. ww hnw ~ Goldr&lr'r 
pro=on of cunut ta total Uabllltiel. NlpOD•. with adjulbMnts bued on 
ar ·tarm debt ta total debt. to urUN our bdlnp at YldlcaUon. wblch ere 
that only exp911W •undated wltb ~ MpUatel7 ID this MCtion of 
cunent UabWti• are lncludld In th• aodcl. 
fin&Dcial DplDML Batb Goldrrar and Commm I: '9tltlaner ap• dlll the 
Samsung usu• tbat llaq demom11at.d ~- rbould trm all of Galdltar'r 
the 10an:e and Dlhlnl of their rhart-term loCal l8a.r of awdft Pocai lie) DRAM 
interert Income. ..... a u.s. ..i. riaCI mdaca tram 

H)'andli Ill'* tbat all of Its ialm9t veri!mtfcm daows dUll rh-~ 
income ii direc:tly linbd ta ftr wwre ....mu.Dr 1ald la. the Uafted 
manufacturina op9r1tiona. Further, Stat& 

to a NqU8ll made by Sa.mruna. 
ffoweY1r0 bued OD a further analyair of 
tbla tsrue. we believe that th ... sales are 
men appropriately considered to be 
home marbt aalM. lince Goldstar does 
Dot know tha ultimate export 
deatiutiaD of the mercbaDdiae. and the 
mmdwaclile that la exported ii not 
within tbe c1as or kind of merchandise 
subject to tbla blvestiption. tbentfore, 
we ant tr.tiDK th ... aaJes u home 
mcbt .U. far all respondents. 

Comment JO: P9Utiomr argues tlaat 
lince Coldatar did Doi accurately nport 
lb laome mmbt iDwatary canyiDa 

c:lwpr " devic:il tJpe, Uld liDce there 
la • aipL-:mnt dflhmltial betweeD the 
lnvatory-i.iodr rar dl&mlt types, th• 
Deputmat should- u BIA ID 
cali::ulatbl& lnV8DlarJ c:barpr the 
lonpst lnYIDtarJ period for aD U.S. 
ales 1nd the shortest IDV8Dtory period 
for an home market ...... 

Goldltar maintallll tbat Ila 
m9thodololJ for l8pOltiD& IDwntory 
c:uryina dWpa la realQDlb1e and 
shoialdlle =Coldrllr lurther 
- that tha iDftDloly P=t-.;d. ~by petitimmWould 
n.uJt la ftliuallJ DO lm~ on tM 
marpa calcuJadaDI Iba the IDY81dm'J 
pedoclr apply ~J to balh hmm 
mubt uid U.S...-. 

DOC Pmltion:We ...-with 
Caldmr. After a imew af Galdatlr"a 
questicmnain nspcma. u well 11 lhl 
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informatiaD dlmrnnd at wrilcatlcm. DOC Podrion: We 11'1 tr.tills lbw 
wa belieft that Goldltar'1 JMthodolog I07.lk7 ,.,._.. u •llin1 upmw 
far reportiaa inftlltory Clll1inl c:bujil aDd bin mad. 1UN that di.- J»9Jlllentl 
accurat81J nn.cta lb~ md.. .. Dot blduded lD tbe CXJM. 
ban acc8pted tbese c:blipa u ~ Caaunat Jf:Coldam ...... tbat tlw 

- CGauneld J J: Mtlomr amtmill tbat DeP81tmmt ahauld lllip CODltrUCt8d 
tbe ~t lhouht ~ Coldatlr'1 ..Cue accardina to tba claw tbe 
c:alculitlcm of lndinct ~ eqm-. mm:bandile wu ahipped, Dot the dat8 
-aince lt combined and nalloC:at.a ASIC tbe merclaandile wu 10ld. Coldstar 
1Dd non-ASIC ..me. .._ whm •mp• tbat CV reflec:ta prodlldlcm caata, 
Coldatar'1 own aa:ountiDg recarda apllt whicb c:mnlata witb the shipment of a 
these~ . . ~uct, Dot tbe Mla of a ~uct. 

-Goldsiar 1t1te1 that lta c:alc:uJaticm of htlti__. arsu• that aUc:b 1 
indirect selling expenMI ii ac:cunte. procedun woUld be c:ontruy to tba 
Coldstar argues that a ICYice r.e wu O.putmmt'1 prectice and therefore 
common to ASIC and non-ASIC ODIJ lbOuld not be undertlbn. 
du.rins November and Dlclmber, 1991. · DOC PoliUon: We ..,.. witb 
Coldstar ltlt.d tbat it wu anlJ durtDa J*ltlomr. ID aa:ardaDet witb 11 CFR 
tbeae" montba that lt combiDed ad · 353.50(b), tba O.putmat c:alc:ulatel CV 
reallocated tbil M baaed OD tbe Dwnblf acmrdina to tba elate tba mercbandile 
of i:lloyw. WU IOJd. IDd Coldatar bu prowided DO 
· Position: We apee witb )ustl&cation for deviation from tbat 

Coldstar. Sued on Information prec:tice. 
reviewed at verification, we believe that Comment 25: Coldstar arsu• tbat the 
the indirect selling expenses reported by Department lbould Dot include 
Coldstar are accurate. inventory canyins c:astl ill its 

Comment U: Petitioner lflU• that · calculaticm of constructed Yalue for 
tbe Department should uae tbe average pwcbue prica saln. u tb ... expen181 
inventory canyins trullit period that It are adjusted only for ESP alla. 
calculated for two sample mcmtba at DOC Polition: We agree with Coldstar 
verification to calculat8 U.S. inventory end bave not lncluded tb ... coita in tba 
~8 clwpa. calculation of constructed value for 

COlditar arpea tbat its average purcbua price ales. 
inventory period calculat.d far Comment HI: Coldstar Ntel that tba 
shipment from Korea to tbe Qnlt.d Department lbould matcb alel in tbe 
States was reuonable. Goldstar further U.S. and home marbta at comparable 
stated tbat if the Depart?ient finds aame levels of trade. Coldstar uguea tbat tbe 
adjustment ii warranted, the a!9818 record eatabliabea tbat in botb tba U.S. 
number of days should be Ul8d. · and home marbtl Coldstar 10ld to both 

DOC Position: We agree witb original equipment manufactunn and 
petitioner. Usins our calc:Ulation of tbe distributors wbicb 11'1 two diltinc:t 
inventory carrying t:ansit period for two levels of trade. Coldstar maintailll that: 
sample months, wbicb we performed at (1) Th• Department "'8rified tbat 
verification, we adjusted inventory · · Coldstar made •lei at two diltinc:t 
carrying costs. As BL\, W8 included the levels of trada: and (Z) tbe Department'• 
inventory canyins period calculat.d for ngulatiom and lonptandins 
November and December, 1991 in tbe aclminiatrativ. prec:tice require tbat 
calculation or U.S. inventory carryina alee be compand at tbe same level of 
costs becau1e: (1) Coldstar wu wiabfe trada. 
to support its n1ported fi""8; (Z) tbe •Petition• stat• that the Department 
Department calculated a Jarpr ii not required to make comparilonl at 
inventory carryins period ill 1 ·month the same lavel of trade. Petitioner also 
that Coldstar claimed wu statea tbat tbe Department should not 
representative of tbe POI: and (3) tbe · co.Wder this point since a correlation 
inventory c:anyins period calculat.d for coeflident test provided by petitioner 
November and December represented demODltrltes only a weak correlation 
one third of tbe POI. between botb prices and •llins 

Comment J3: Petitioner usu• tbat expenw ud level of trada. 
the Department should include an DOC Position: We qree witb Coldstar 
amount in <X>M for certain module and, wher9-poalbla, bave compared 
royalty payments made by Coldstar, products at tba same level of trade for 
since these amounts were not included all respondents, ill accordance witb 19 
in the <X>M. . all 353.51. For modala wheN wa,..... 

Goldstar argued tbat it listed tb..e unable to match al• at the IUD• level 
royalty payments as a selling expeme. of trade, we made comparilom 
Coldstar further stated tbat th8 reprdl8ll of tba level of trade. Goldstar 
Department must ensun that tb... made no effort to quantify a leftl-of· 
royalties are not double counted iD tbe trade adjustment; tbenfor., we did not 
COM. make such an adiustJDenL 

~enr J 7: Coldatar UJU• that the 
O.puqnmt should exclude Coldatar'a 
.. a. of merclwulile wbicb ... off· 
aped&Cltlon from ita mupn 
cialculatlcm. 

htltlour uau- that Coldstar'1 oft. 
spec ..i.. to the United Stat• should be 
iDduded ill lta awsta calculatiou. 
htltioner siatea tbat Coldatar will 
continue to produce off-1pec: deviCM iD 
tha future ud the market for th•• 
devicm ii W9ll-e1tablilbed and 
CODlllDL . 
. DOC Position: We agNe witb 
petitlonm. We .. no reason wby th•• 
aal• ahould be excluded from our 
ualyaia. nm mercbandiae ii within tha 
ICDpe of tla1a ill...U.ation: tberefoN, we 
kept tb .. u1ea in our margin 
c:alaalatiom. 

Comment Jl:Coldstar siate1 tbat tha 
Deputment double-counted Coldatar'1 
credit expen• on pwcba• price 
tranaactiODI by mwns ID additional 
edjustment for imputed credit expemu. 
Coldstar ~tained that it fully 
reported •II credit expenses actually 
inc:umd for pun:hua prica sal• in its 
rupome. 'J'be19fore, Coldstu arsued 
that the Department should not adjust 
for any additional credit expenses on 
purc:bue price transactions in its final 
Cletermination. 

DOC Pmttion: Bued on tbe 
information obtained at verification, we 
bave determined tbat tbe credit 
apemea for pun:ha• price sal• 
reported by Coldstar were its actual 
aWdit expenses and have tbenfore not 
included imputed credit expense1 for 
purchase P,rice sales in our calculations. 

Comment J 9: Coldstar states tbat tha 
Department should make a 
drcumstanC.Of ·sale adjustment for 
Coldsiar'1 c,redlt expen1es for advance 
tu-payments. Coldatar usu•• tbat it 
incumd an expense wbenever it made 
advance valu ... dded tax payments to 
tbe ICOl'ND 1ovemment before payment 
of the tu wu received from the 
customer. Coldstar maintains tbat tbe 
Department verified this paymen~ and 
an adjustment will conform with tbe 
Department'• put practice. 

DOC Position: We di...,.. with 
Coldsiar and 11'1 not allowing tbe VAT 
c:ndit adjutmenL M explained ill tba 
Final Determination of Sulfur 0,.. 
illcludina Sulfur Vat Dyel. from tba 
United Janadom, 51 FR 3Z53 (Januuy 1. 
1993) (SulfUr Vat DyetJ. we &nd that 
tMn it DO statutory or ngu)atarJ buil 
for making such an adjustmenL While 
we r-=ogniw that there may be an 
opportunity cmt uaociat.d witb tba 
prepayment of VAT, tbat t.ct alam ii 
not a sufficient buia for tbe O.putm•t· 
to make an adjustment ill price-to-prim 
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compuiaa?a. 1'herelcn,,.. ban Dal ICCUl'l'81Dd put of lta nonu1 made....... . . . ICCDUlltllla.,....... 
. Comment JD: Cioldltlr ...... tbat die . '811tlcmir ...-11aat Go1dltar 
Deputmmt lhauld UM tbe lftlled pnmcled lmdlc:lmt docummlalJ 
computar tape IJe laJDUI •ESP .. · IUppmt ... the IUt Ulld la lta COit 
DKklDI Coltl. c:alQalatlcm. 
• ~l'olilioa:W• ..-With Goldlm DOC Poallon: We...._ with 
and baft dam ID. .. Coldatlf. 1'be EU1 Ulld by Coldatar far 

Comment 12: Petltlcmer c:cmtmdl tbat lllocatina produc:tian COltl bet.-
Goldltar failed ftrikatlcm of Clltlill WIP and mil of ..i. (COS) ..,. 
mercbandile became Goldltar: (1) Did ftl'ilecl by the ~L Althouab 
Dot edequately 1Upport tbe tbe ElJI ulecl by Go)dlw far ha 
mercbandile'1NjinDlngwmk1D IUbmiuiGD ......... flam ltl 1111 
proc:eu (BWIP); (Z) did Dot cak:ulati the aarma} ICICOUDtiD& IJIUm. we Yeri&ed 
~ucticm ~tltl• OD tbl canec:t that Goldalar'1 metbodolOD provided 
yi•ld rat9; ud (3) dld Dal dOClllDeat . ID m:unt8 reflectiOD of ltl cam. 
cmtaiD allocatia mMhodolG_ll-. Commut 11: Goldltar usu- that It 
P.tltloner condude9 that If die D......_ CDn'IClly ce•nalated lta ,.....mt royalty 
of UDlta over wldcb CGltl ... uOClted ~by dlwicllaa ~ty upm-
11 iDc:mnc:t. lt becam• bnJnat . 1DCumd 1D a quarter by tbe quutity of 
whether th• overall COlll tbmalelw... Pl'Oducticm a the lllM quarter act 
comet or veri&ed. Tb ... fon. becaUl9 indudlna the ..Wtut amount 1D COM. 
tbe COltl were allocated hued GD ID PeUtlGD• arsu- that Goldltar'1 
iDcomc:t producticm quantity, petitlaner method of alloCat1na royalU. paid 
ugu• that the O.putment muat neart durina the POI ovw POI producdGll 
to usm1 petitioner'• information u BIA. undentatld the IOJ&lti• that ICCrU9d to 

Golditar daim1 that It c:mnc:tly the DRAM1 produced durina the POL 
calculated lta BWIP bued oa lta audltld DOC l'olition: We ... wlth 
1991 &Dudll ltatemmta. ad tbet the Goldltar. Goldstar comctly iDcluded 
)'i•ld ra• were calculated flam tKlmolopcll IOJaltl• iD OOM; . 
accurate and veri&ed productlao tberalarl, DO adjultmellt wu made. 
quantiti•. TherefoN, Goldltar cxmtmdl Mcnoftr, tbeN II DO mdmm OD tbe 
tbat the coltl .... allocetld CMI' nmrcl 1Dd1catiDa that Coldltlr'1 
c:mnct quantitl•. Also, Goldltar 111• metbodolOIJ of aDoc:atma C)Ulltm'.ly 
tbat: (1) The value of muuflcturiDa royaltJ llllDUlltl by quarterly produc:tiGD 
coltl capitaliz8d u c:onatructlcm lD · ~tltl• duriDI tbli POI wu dlltmtift. 
progrna (CIP) mer RAD duriDI the &It Comment 14: Coldltar cxmtmda that 
lix montbl of 1111 nc:om:Uec[ to ha the Dlputmmt Improperly Ulld the 
1991 &Dmcill 1tatmnmt1: (Z) the lDteelt apeDl9 of Goldltlr imtead of 
amounts capitalized weN amnta IDd lta parmt c:ampay iD_ tbl_ ~liminuy 
justified, md (3) c:ertaiD allocatlcm detumioation ud un)UIWiably reru.d 
metbodolopea weN not qutlltiGDed by to ..tfy tbe COD10lldatins warkpaper1 
the 0.putmaL . pnpll'ld lartbe ~t'a ue. 

DOC Position: Th• o.partmat Gola.tar alao usu- that th• 
dn•nniDed the total CX>M Incurred for De~t·1 njec:tiGD of the puat'1 
production of the subjKt mll'CbaDdi• comolldltld 1t1temat-becaua1 lt wu 
duri.DB the 6rst 1ilc montba of 1191 un1uditld and lDc:ompllte II Dot 
bued on th• audited &Dudll dllpolitive liDc:e tbe Deputmat bu 
1tatem.nts, and veri&ed the productla prnioully la:8Ptld UDauditld 
quantiti ... However, while the amOUDt llltemmta and haa ftri&ed the 
of manuf1cturin1 coltl c:apitalmd u cxmaoUdatiDg workpapen. Goldltlr 
CIP and RAD may be tied to comp111y ..... it could Dot prcmde audited 
document1tion, the O.putmat cl09S comoUdltld ltltementa because they do 
not apee that tbne COltl lbould be Dot nilL · 
capitalized. These costs ... more Petition• maiDtalm tblt tbe 
1ppropri1tely identified u cumnt CDlll O.putmat cl09S not iD'nriably uae tbe 
of production because tbey iDdude tbe Bnmdal ranlta of th• CDUOlldated 
component costs of muufactun. i.e., c:omp111y to detmmiDe 1Dt91Wt apm19 
material&, labor, and overh•d, wbicb ud •pham- that Goldatar'1 lDt9nlt 
should be expemed u lDcumcL Uplllle lhau1d be Ulld ntber tblD die 
TherefoN, th• O.partmat recluai&ed UDIUditld &pnll lar tbl comolldated 
the manufacturin1 COltl ceptalizad u l"JUP of com~• becaUl9 the latts 
CIP IDd RAD to curnDt CDlll of - would dillart Goldltar'1 true Rn1ad .. 
production. · · . · c:altl. P9tit1Gller CDUD19la die 

Comment 22: Goldatar claiml that the O.puuurat to CODtiD• to dllnprd the 
11quivll•nt units of prodw:dOD IKtara un.udited COD10liclated fiD1Ddal 
(EU1) UMd in its calculatiaD of th• CDltl ltltemata of th• parmt. 
of the merchandi•'• work lD proclll DOC Pmifjon: Tbe Dlputmmt .... 
(WIP) durins the POI were veri&ed to be with p.titlomr. Ablmt a.tailed teltlnB 

UIUally UICICiatld with ID audit, the 
O.putmmt c:mmot rely OD the 
ltatemata u aubmitted. Goldltar'1 
cxmtmtlon lbat at m&cation it offered 
to CDlllolldat9 the puat witb other 
compani• lt iDltlally excluded doe1 Dot 
Oftlc:ome the fact that subltlntial audit 
Pl'OClduns would bave b.n required 
hero .. the Deputment could be imwed 
that tbl atat.mmtl weN adequ1tely 
pretmtld. The Deputm.nt does Dot 
perform ID audit at vmi6cation: rathm, 
Ymiftcatioa Nii• on audited NCOrda. 

Tber9fON. W8 relied OD Golcbtar"I 
audited llD1adaJ 1tatem.nt1 Im 
c:alculatiD& ~ expen .... DOI its 
pumt'1 uuudlted comolld9ted 
lllt...aL 

Comment 15: Gold1tar argu• that it 
appropriately report8d mat9rial co.ti 
m:IUlive of lou. ud pins on fONlp == tramac:tiODI reJatld to 

. ~.because.ID 
ICCDl'danm with Kareau GAAP. th .. 
COltl .. treated U DOD-operatinl Baim 
ud lOllel iD lta normll coat KCOunting 
aynem. Additiao1lly, Goldatar dlilDI 
that If the ~at were to adjust its 
COltl by iDcludlDs foNip excbanp 
tnmacUoa ·piDa or I01181 in a:>M 
rather tblD iD pneral •xpenMI, th• 
reaultiD9 CXJP1 ud CVt would remaiD 

~>==~~=-ditagree with 
Goldstar. Fcnip exdwap louee 
arialD& from tbe purcbue of raw 
mat.mJa lbould be iDduded in material 
mil becaUl9 tbil II 1 c:omponat of the 
CX>M. ffowwwer, W9 have Dot reclual&ed 
tb... lOIAI from pneral expen ... to 
CX>M u It would bav• no impact ma the 
1Ubmitted c:altl. 

Comment JI: Goldstar ugu• that tbe 
amortizatlGll of atock 1nd d•bent\119 
lllue COit.i lbould be excluded from the 
iDterut ~calculation. 

DOC IWition: We dialp9e. The 
Deputmmt ccmaiden the com iDcwnd 
to obt91n fmada to be put of the normal 

· lln1DdD1 needa of the c:ompay. It 11 
lcmptudlDs Departmental policy to 
mcfude financin1 COltl lD calculatiD& 
CX>PudCV. 

Comment 11: Goldstar uguea tblt tbe 
RliD of Goldltlr IDformatiGll ud 
CommUDlcatlGll, Inc. ibould DOl be 
iDduded In Goldltlr'1 CDP. Goldltlr · 
~the aemicanductor diYiliOD · 
witb ita ....... Uletl IDd UabWU. 
flam Goldltlr lnfmmatiGll and 
CommunicaUcm. IDc., which bad 
.U.dy npmaed lta MD iD WDanaal 
llCICDUDtlDa .,...._ TbeNfcn, the MD 
abouJd Dal DGW be amartilllcl and 
iDcluded 1D Goldltlr'1 CX>P. 

DOC Pmilioll: W1 ..... with 
Goldltlr. S.. aJao c:ommmt 4. 

Comment 11:Goldstar ...... tblt .. 
sbould U11 the RAD COit.i 11 computed 
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la ill MpGDM 11le Ima clabu tbat it lhowa that duria1 the POI a :tlmat 
cornctly CDIDplt8d Jt1:D llD a Qaaftlrly Dumber of the th&d-anmt17 wwe 
buis. bJ diYldlDl Ill umual uiamtmcl . ma at maathly ... ,. .. prlcls tbll 
ltl:l>:g:-aw:b ~·JIDa by: · Y117 lram lbe POI ..... ..... 
four allocating the quUWly · . ~.where PMV wu bllad an 
emouuta cmr Mch ~··coat of salel tbbd-count17 prim, we uaad moatblJ 
a ..:Ji ~n ~ U... · W9l8htecl ·~ PMVa. 

DOC Position: We dillpw with COmment 30: Hyundai claims that 
Goldam. Jn tbia cue~·~ durtaa the POI. It m11de 1 ft1J limited 
amortimcl R1:D owr a product · ckm Dumber of salel of ao called obaoi.te 
not aa::ou11t far 0tmllpplnl badta. . models in tbe lhllted Sta• ad · 
. Tbua. we haft aUoc:ated .U- · · . : · · · · Sinppo .. ad that tba Deputmmt 
umicaDdudor RH> over aaaiCDDductar lhoWd drop such ul• from ita wlJlll. 
COil of goods 10lcl. See alto c:nmmeat 4. Hyundai stat• that the Depmtment'1 
H dai · · · ..c.tly l9riaed policy for clia.....-dlnl 

yun · · · . . · below CDlt aa1aa caused all third COUDliy 
Comment 21: Hyundai 8J'IU9I that the prime far obtola modell to be 

buil for PMV sbcruld be we~ ~ Hyuadel c:1atmt that 
avarap montbl7 pdca HyuDdai mo IDclualng the aal• of Dbloltlte modell 
argues that tb8 alee below CDlt tllt be · will distort ita normal ~ pollc::I-. 
performed oa tb8 buia of maatbly aalaa I.a 1111 elternati" to m:hadmi ta.. 

·end monthly coata. Hyundai beU... O.S. aales, Hyundai upee for adjuatiaa 
this ta nacawry to renect the d..:Jtntna tba below co1t mt ao that third c:oumry 
production c:oeta ad the prim dac:liDel obeoi.te models maain iD tbe 
iD both tbe U.S. and Sinppcn awbta calculation ofFMV. Spaci&cally, 
during the POL Hyundai statn tbat the Departmnt'a 

Hyundai araun tbat tha Act requbwl recent prde» of 1pplyia1 only the 
that U.S. pric:ea be com pend witb modal-1pac:lllc "micro" teat of tbe "10-
contamporanaou.s bom1 mubt (or tbircl 90-10 nile" ii inappropriate becaue It 
country) pricaa. It further 8J'IU9I that the alten the .dminlatration of the below 
Department 11 iDCGDaiatant in applyina COit teat of the atatute ao that small 
a six-mouth weighted av ... fOr volum• of obeolet• models ... DO 
iDvestiptiom and a monthly wmpt8d lOllllm' included in FMV .......... , 
avar.p for .,tmiglatntive rni9w&. fmtl. Ital• that aac:e a ~ct II 
Hyundai at.at• that the Departmmt baa obaol.t8, all ..... oltbia Product U9 
previously teated prim at.&Wl)' OY8I' . Wow colt lincl demand turns to itl 
time and the varianm betwen IDDUal replaaaeat pociuct. Hyundai also 
md monthly prims to detmnlne the atalel that tha leglslati" history of 
appropriatea .. of uaual. u oppoead · aectioa 773 of the Ad allows far 
to monthly, averaps. Hyundai aiso lnclulon of abeolete ..i.. 
stat• tbat iD tbe price variule» teat. tbe DOC Position: We di ...... with 
Department determined that uaual HJtmdai. Altbouab the l9si1lative · 
•veJ'11811 would be npreseatatin If biatmJ of tbe statute indicates that..._ 
more than 90 percmll of tba bome ol "obaolet•" mercbandiM at lna then 
mark.et aal• were made at mcmtbly COil would be dllNluded from the 
avanse prices within 10 percat of the . below COit teat. .. ao not conslder the 
annual av.,... pr_ie». Hyundai lt&tel ~:iulltion to be obaolete. 
that it bu applied the MIU two t81t1 to Flrll. ti. ari product ii 
ib third COUDtry aala databua, in With itl D9WW' 
AccmdiDa to Hywadai, the NeuJts of "replecnwat" model It MrYe1 tba w 
this analysia support the c:aDtentloa that P.urpm9 and bu the ,... 
montbJy 1varapa ... nquirad lar this C:bancteriatics u tba mw product. 
investiJ•Uon. S«md, 1ltbougb tb- original models 

Petitioner also stat• that in applyln1 .... made uainl a diffwent production 
the ,prim variane» test, weighting aal• pnat1 thin the new model. because 
on 1 quantity basis la more appropriate the pbysical c:bancttriltic:a of the . 
thu wailbting by saJ• value, u dcme orisUW modell aw the am1 u the MW 
by Hyuna.t. modela. this dllerenm doaa Dot juatlfJ 

DOC PmiUon: We apae with c:ll_!l1fJiDI the former u "obaolete." 
Hyundai. Buad on our analysis. wa bd Coaimelll 12: Hyundai ..... that the 
that montbl7 weighted evens• priCll Ad nqulrm that tb• U.S. prim be 
for FMV an mora npr..atatift of radumCl by tba amount of IDJ incnulcl 
Hyundai's pric:iDg tbu POI •ftNPL value Nmldaa from furtbu 
We examined tba tim•pricl cmnlatiaD IDIDuflctura of the 1111~ 
and obtervad a coDSiatenl dawDwud mscbandiae before tblt .i. to u 
trend iD both U.S. and Slnppon priC81 . UDnlated put)'. Hyuadat cllims tbat 
over tbe POL . pro!t lhouJd only be allocated tD U.S. 

We also examined price vanance. Our ftlUHdded bued on the Yllue-edded 
ar.alysi1 of respondent'• information performed by Hyundai'a nbsidlUJ, 

REA. ID the United Stat•, ntb• tba 
ma the total value added in the United 
Stat& HJUndal ltat• tbat praftt ii 
IDcluded iD tb. prim pmd to tbe. 
unrelated subcoDtnc:tar which perfanu 
the fwtb• manufaduring. Hyundai 
asa• thet the prollt on tbe value added 
by an unrelated tubccmtrador should 
not be Included in tba Deparunant'a 
adjustmnt or USP. 

P.Utlomtr ~ tbat tbe 
Deputmeat allocate proiit to Hyundai'• 
U.S. opention1. Petitioner atata that 
the 8CC8pted prallt allOC1tian to U.S. 
val ..... dded 11 u appoJtionmant of 
prolt from an lndlvidaa,l •I• into two 
puts: The portion reauJting from tbe 
Yalua added ID the U.S. and tba porticm 
l'MU1tma from the production of the 
mmdwldlae·ltself. Petition• further 
ltatel that the pro&tability or the 
subcontractor ii inwlavuat. 

DOC Polilion: We qree with 
petltiour. Tbe fact that the unrelated 
subcontnctor performiD1 further 
manufectwina earned a pro&t ia 
inehwuL Tbe priCI paid by HEA for 
tbe lllbcontractina ..men wu a COit to 
HEA and we comidered it u such in 
·calculatiaa our profit adjustment. 

Comment 32: Hyundai mpes tbat the 
Deputmeat should make an inventmy 
can,in1 coat adjuatmmt to Hyundai'• 
U.S. pricl9 only witb tnpec:t to DRAMI 
held in inveatory to be IOld U &aisbecl 
pracluc:ta, and Dot witb rupecl to tbma 
held in inwatory to be further 
manufactured into moclul-. 
Reapondtmt bolds that in accordaaca 
wit& the Act. only thole·~ 
UIOCiated with Mlling rather tbaa 
prodw:lna the subject mercbandiN m 
intended to be deducted. 

'9titiaD• ....- thet the Deputmlat 
sbcruld coatiau• to calculate inveatmy 
~ COltl far all of Hyuadal'a U.S. 
aal•. P8UUoa• ltalel that Hyundai 
IDc:mnd 8D :-G~lty coat for 
inwatmylna liDi ed 1ooda rwpnilea 
Of wbetbiir ibn. WU UIJ' furtMr 
mmu&ctur. at a later date. 

DOCl'omion:W• apae with 
rnpoadtmL Our datermiDation in 
Antifrictioa Bearinp, 58 FR 3119Z, 
adclre...s tbe opportunity coat of 
holdiaa lavatory in botb mukata. IDG 
also adm..d the lulae of work-ID· 
Pross-. wblc:b. ii aalapus to tbe 
DRAMI to be iDcDlpcnt9d into 
module&. SlnCI ~ DRAMa ... puts 
of gnftnlsbed aooda; our inventolJ 
curyia1 coat adjutmmt ii Umlted to 
DRAMI sold u ftgilhed ~ 

CollllMnt SJ: Hyundai ...... that the 
~t lncomcotly deduc;ted 
Hyundai's dhect •lllnt npm.- lram 
ESP. Hyundai mgu.m that tbe 
Department should have added the 
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direct 11lliDg apeDMl IDC:mnd GD ESP 
..i.toFMV. 

DOC Podion: Wt~ wltb 
Hyun&t.i. ID ICCDldancl with MCtiaD 
. ml•) of tbt Ad. we CllllKtlJ dedamd 
•lliDB mcpm- from r.sP. 

Comme.nf 34: r.tltiomr CDDtmda tbat. 
wltb Npl'd to om of tbt pmcm. prica 
tramectiODI tbt Dlputmmt ....w.t ll 
wrlftcation, th• Deputmmt bmd tbat 
tbt merclwadiu that WU ordn9d by tbe 
c:uatomar wu not th• mercbudile that 
WU actually abipped. ID ltl ~· 
Hyundai reportticf th• model numblr of 
the mercbaDdilt that wu tbiDPICL 
Petitioner c:Jaiml that. lincl tlMt pricl of 
the mercbandi11 that WU ant.red la . 
hlgber than tha merch•ndile tblt. 
Hyundai abipptd, the~ 
aliould UM the higbtr priml lar tlmt 
tramacliDDI when calculatbll FMV. 

DOC PosiUon: Wt ..... Wiiia 
petitioner. We found at ftrilcation tbat 
Myundal properly reported the .U. 
J>ric:el of th• mercbandiu that wu 
lhipped. The fact that Hyundai shipped · 
to the customer merchandiee that WM 
different than th• customer bad ordeNd 
orildnally ii i.mlleYIDt. 

Commem 35: Petitioner up11 that 
the Department should nject third 
muntry indirect 11llin1 up111111. 
PeUtioner Ullrtl that Hyundai alloc:amd 
c:ertaiD common 11Wn1 ~on a 
spac:e alloc:ation buia and that the 
company does not allocate tbaM 
expenses in ill accounUns nc:ordl. 
Plltitioner cJa1ma that the Deputmat'1 
llandard practice ii to me a company'• 
own expeDM accounting far 1Ubmiaion 
purpOAS unleu lt ii contrary to 
senenlly accepted accountin1 
prindpln. Petitioner cla1ma tbat 1 
reclassification of expen- IUCb u the 
one iJl quntion ii diainpnuom ud lt 
requntl that Hyundai'• third country 
indirect 1eWng •xpen .. should bt . 
diullowed ln their entirety. 

Hyundai stata that ill allocation 
methodology ii ac:curm ud 1'NIC:inablt. 
It also states that becau.. tbu aN 
general expemea. they IN only 
alloc:ated for the purpoetl of responding 
to the Department'• cm=nairt. 

DOC Position: We · with 
petitioner. Fm purposes of responding 
to th• Oe('Utment'1 qulltimmairt, 
Hyundai allocated certain indlnc:t 
Mlling expen111 common to all 
diviaiona of the company to the 
diviaiona involved in 11Wn1 the nbltct 
merchandise on th• bull of the oftlct 
lplCI occupied by thOll di'llliaaa. 
Although Hyundai does nal allocate 
th11e •lliD1 expn- to di9mmt 
divilion1 in ill aa:ountiDB recorda. we 
determined that, for pUlpOlm of 
responding to the Oepartmtat'• 
qullltionnaire, the allocation by space 

WU I rtUODable method for lltimatiDg 
tbt partiaa of cmtliD common 11Wna 
~attributable to the dlYlalou 
tnwlftd In tbt .U. of the IUbjlc:t 
mmcbadill. • 

Commem JI: r.tltioner requ..u that 
the Dlputmat nbtnd one math 
from Hyundai'• repented date of .U. 
liDc:e Hyundai incornc:t1y Npmttd • 
lblpment da• u ult d&tae. PeUUour 
ltaltl that Hyundai appeu1 to CODlldw 
a c:hanp in the date of sbfpmmat u a 
lipilic:ant enough cbanp to warrant a 
repmtins date basil which doe1 Dal 
nDect the date upon which pri~ and 
quantity UW b8d. Petitioner polnll to I 
Metion of the Oeputment'1 veri&c:ation 
repmt that~ 1 abiP1D911t date 
cbanp U ID lllustratlan Of a c:baDae in 
the ltrml of .i.. Petitioner 1ta111 ibat 
IUCb a c:banp dOll Dal CODltlt\lte a i'!:f. in th• -.ntlal tenu of .U.. 

OD tbil infonnation, petiUODtr 
naesta that nrillcation eXhlblt ~ 
1. liltin1 tbe perc911tap ofH)'UDdai'1 
orders far whlcb tbmi were cbal9I in 
the tmu of ale, ii utilldally inflated. 
Petition• nqunta that. u BIA. the 
Dl~t Ilg all alea by one moath. 
. Relpolldent arpes that petition• bu 

bued 111 argument on only one ample, 
ud that with nspect to evm that 
Mmplt, price and quantity did in fact 
c:bmip. Hyundai dtes the Deputmeat'1 
-veriftcatiaa repmt and the extent to 
wblch the Deputmeat went to examine 
~in the tmml of .1 •. Rtapondent 
alao ltaltl that petitioner'• upment ii 
bued OD lplCWa~~ 

DOC PrWUo.n: We dilagree with 
petition•. The ~ent thoroughly 
examined Hyundai's methodology for 
detenuining date of ale durins 
ftrillc:ation ud found no major 
~-with respondent'• data. 

COmmem J7: Petitioner requlltl that 
the Department tr.t warranty npenaea 
u direC:t •Wns ~ PeUtiomr 
ltalel tbat the Dtparlment'I nrilc:atiDD 
nport ahOWI that all U.S. wuranty 
upe1119...,. uliped to 1 pUtlCular 
diYillaa of the company, ud non• to 
the lllllic:anductor divilioa, in 
Hyundal'1....,.i1ec1pr. &w.ver, the 
report also Ital• that tbe Dlpartmtnt 
did not examine individual claims to 
111 If any wwe, in fact, related to 
ltlllic:onduc:ton. Petition• requ .... that 
linc:e DO dlnc:t nidtnct WU providtd 
to show that th-1xpe111111N lncumd 
only in relation to ..-of DODolUbjlct 
mercbandill, the Department lbould. u 
BIA. aaip all U.S. wunaty apa.. 
to al• of IUbject mercbandlle u dlnc:t 

·w::a:-.::. that the Department 
nrified that all oftbt wanaaty 
nptn1e1 incumd by Hyundai related to 
the other dlYilion o( the company that 

11 Dal Involved In the sale of subject 
mercbandill. Hyuadai 1tatea that the 
Deputmat NYiewed th• s•neral ledpr 
IDcl aamlned all aAer-1ervice or 
wunnty expa.-. 

DOC Poaiiion: We diupwe with 
petition•. The Department examined 
warranty expenaea at verilication. We 
found DO wamnty expenses directly 
attributable or nlated to aales of the 
nbject mercbandile. Tbenifore, we 
tr.ltd Hyundai'• wunnty expen1et u 
ind1rect ••Una~-.. 

Comment 31: Hyundai ugues that the 
COil verification report does not niOec:t 
tha eccuncy of Hyundai's data becautt 
of mialeadln1 statemenll and "1uguted 
CDDCluaiam." It claims that the 
Dlputmeat traced the data submitted in 
Ill questionnaire respome to total COltl 
and allocation buts. and to the 
lnandal statemenll. Additionally, they. 
point out that the allocation bue1 med 
for the 1Ubmiuion were also med for 
the finandal statements and that the 
financial statemenll are reliable. 

DOC Position: The Department llsll 
"luua lor Comidention" ln its 
Y9rification reports to alert all put1ea to 
its conctm1. Quantification of the 
mqaitude ol enon or the effect of 
dlffinncu in methodology may be part 
of th• diacuulon of these issues. In no 
way should th ... iuue1 be construed to 
be conclusiom. The Department nachet 
111 final positions only after con1iderin1 
all Plltl•' commenll. 

Comment 3S: Petitioner argua that 
the Y9ri&cation shows that Hyundai 
lipiflcanlly understated the amount of 
comtnaction in progreu that should 
bave been reclusi&ed. Petitioner stat• 
that there ii no indication that the a:>M 
and apue puts_ were included in the 
CX>P and that the entire amount of the 
CIP should be reclusi&ed and allocated 
over Dl'Oduction durin1 the POI. 

Petltian• also argues that becaue 
th .. WU I dilference in the 
depredation med by Hyundai for 
~and recluai&ed Ulltl and the 
deprec:iatiOD wbk:h would have ftlUlttd 
bued OD the meful lilt of thoae ....... 
th• Deputment sbould rec:alc:ulat• the 
total dAP.ndation. 

Hyunital .,._.that the Dl~t 
ovwntated the iml!Ti of the COiia wbJcb 
were not nc11ai far lta reapo1111. 
'lbt ftrm claima that the effect of uy 
mun bmd at YmiBcation l'tlll'dlnl the 
recl111illc::atian of the mw:hb18rJ ua 
equipmmt (MU) wu m•Di"""l 
Hyundai potnta out tbat the 
Deputmaat'1 ncalculat1on of 
~had a number of 
m8tbodolol(lcal Bawa btcaUll. althousb 
lt WU bued GD the UMt ltdprftlm, 
lt did not accouDt far: (1) Md wblc:b 
WU ued cmly for a putial JIU: (2) MA£ 
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which wu fullY. depredat.d dlD'lna ·calla u ~ of pueral •xpea ... the wt h1v1 included thtM costs in our 
1991: and (3) Ml!IP nlut of the llMtl. b:ua oftbe Dtpartmnt'a analylil ii the calculaticm of RAD. 

DOC Position: Far the IUJKIDR, CDll of,f:,ctudloa of a 1pec:i!c product. w 
Hyundai ncJ1alBed Clrtlln Md fram ndm the overall &Dam:ial Nlu1tl • apM with Hyund&i'a MC:ond 
tbt C1P KCGUDl to the Bud lll9l War- of the campuay. uplll9Dl 1'98udiq the pouiblt double-
.a:ounL 11ill MAE. lltbouah mtcecf Comment fZ: Hyundai Ital• that for cou.ntina of lump •um e:irpenditW"ll. 
l.Dto prodUctlan. bad not b9a ita suhmlulcm, th• company exJ)mlld SlDcl the Npayment of these costa la 
tramr.n.d to tbt BX8d Ulll 18dp IDd all lDa.rut lDcumd duriDs the Pol. ~ttd u roy1lty on ulea we beve not 
depreciated. Addltlcmall)'. Hymulal IDclu~ l.Dlertlt wbicb bad bea included tbtlM costa in the RAD 
iDCreased thl dtpreclatiOD for oth1r capltalizid ID the compuy'a of&c:ial calculation. 
MAE alreldy OD Ill tb8d Ullll J.daar, eccou.nta btcaUll: (1) 1'be c:ompuay Wt 181'" with Hyundai's assertion 
but for wbicb d1preci1tlon bad not1-n belln.s that capltalizaticm of lDtmwat that the CX>CS lDfarmation presented iA 
cak:ulated. Wbea we t81ted the upeme ia Dot 1utom1tlcally authoriad the &nanc:ial atattment is significantly 
reclusi&catian of MAE from the CP by U.S. GA.AP; (2) iAterest capitalization understated. ID order to c.alculate the 
account to th• bed auet ICCOUDt. WI ii amtruy to th• Dtpartmmt'a llalldud RAD ptl'C8Dtq• applic.abl1 to 
aotad a subllaatial number of . practice of not aptei&cally ldntlfFll •micoaductara, we adjusted COCS fm 
dilCWpanciel ID our umplt. lDa..t ~with llllll or pioduct ClltaiD of th• ittma included in the CIP 
Furthermore, thl nclauil!caticm of cml7 lime du to tbt funaiblUt7 of b1Ddftl tcc:Du.nL 
that MAE over 1 ctrtaiD value wu DGt cotta: and (3) the capitalbatioa of u.. ... dal. ardin 
appropriate, aiDct tb1a method ucludtd lDterett. If propwl1 C:alculattcL would .. ,_ 1 ugwnent 1'98 • I the 
from redaulftcaUan a aiml&cuat l'llU1t ID a low• coll thaD -..a'- c:.lculatian of Its U.S. sublidiuy'a 

- •L--L-' .a_, ••..-- .,, •miCODductor BO expenae is 
amount ofMAEbelow that uuwauuad. H)'UJluu. - Pri \ th' fi I 
Therefore. the infmmatiOD OD the .-t DOC Position: n. Dtputmmt ···-·eGUa· or 0 11 na 
1...1 .... la not nlilhle, and we bave butd rniewed th• Dituri of the Ullts ID tbt dttermiDltion tbt Department bad not 
"""ti- IA. CIP d 'th H dai the the pNpued .a calculation of tbe 

H)'!IDdai'a depreciation on B an agreea WI )'UD t S11Diconductor BO expense. Howevtr, 
Comment 40: Hyundai claima that the ma.rut •xptn• thlt wu part oftb1 CIP the Deputment'a cost verification report 

Department baa concluded trTODeousll. ahould Dot have beta capitalized. pnmdtd 1 mathematically conect 
thlt tbt amount paid by Hyundai for IDtsest upen• la caplt&limd when the comparilOD of Hyundai's U.S. 
construction of W:iliti• bJ a Nlat.d auetl an being CODJtrw:ted by the subsidiary semiconductor BO to 
company covered only thl dinc:t COil · company. n. aileta iD HyuDdai'a CP Hyundal'a costs. Finally, contrary to 
iDcumd by that company. ICCOUDt w.re m1chinery and equipment · 

DOC PoSition: 'lb• amount of the waitl.Da to be plKed lDto the p!Oductioa Hyundai'• Ullltion, MAE which an ID 
ad)ustmmt would have no Im~ OD ~ Ull la Dot appropri1tely considered to 
tbe depredation amounL 'lbeiefon, we n .. rore. tb1 DIJ>utmat......, with be C1P. linm they are completed and in 
made no adjustmenL Hyundai and wt Included this l.Dtmelt uu. 

Comment 42: H)'Wldal aJBUll that •!>Ill of the 1.Dttrest 1xpen11 Comment 44: Petitioner reuona thet 
contruy to the Department'• wm!c:atlon Clblatlaa HJUDdai'a nporttd off .. pec adjuatmllltl 
report. excbmp plna and lOllll OD Comment 43: Hyundai ~· that the to Its co1t1 an dlstortive and needltaly 
pUrcbuea of materiala uaed to coat nrillcatioD rtport slpillcuatly compllcattd. Petitioner further .... rt.a 
manufac:tun tha product undll' oventatll the company'• RAD COila. that off-spec merchandiM ahould be 
investigation bave never bten Included Finl. Hyundai belitve1 that tbe treated ID a manner COD1i1tent with the 
u part of th• COP. Additionally, Deputmnt Inappropriately iDdudad WI)' thl company tnata it iD the normal 
Hyundai stat• that they were Dot th• fabricat10D COltl of an 1111mbly and coune of busineu. 
instructed to include such pim or \Ill diviaioa which an capitalized and Hyundai maintain• that the 
loun u r.': of the m1ttri&l CDlll nor ahould Dot be aaiptcl to Dtputment ahould adopt its propoeed 
do norma accounttns standards aemlc:maductar production. Second. off-apec merchandise adjustment. 
consider such exchange OuctuatiODI u Hywadal arpta that lDcludiDg tbe Hyundai Dotti tblt -'tioner fails to 
part of material COltl. H)'Wldai claim bi.atDrical lwnp aum upmdltuns for ,... .. 
that the Department ahould follow ltl RAD ~fmUllCl under c:anlnd UDOUDtl provide uy support to ahow how 

dard f cl dlD excb .1.-;:.L.1- --- -.,,_, H-•-.lal aDocatlJll actual c:ostl to product off· 
stan practice o ID u l'DP to ---tl.Dg. 6 ™""" .r~ lptC meri:bandi• would be distortiw. 
pin• and lose. u put of aall'Al d~ that using the cost-of~ u-... dai fwther twnlalDa that off-•- . 
expeDM. IOld (CX>CS) llKun from tht &DIDc:ial u.r-• --r r--

DOC Podtion: 'lbe Departmmt'• stattmmta to allocate RAD la 11181'Cbudilt c:altl more than prim• 
questionnaire spec:UlcalJy lDdicalll that iDlpproprialt siDCI the COM for tacb product •lace It I.Dean additional 
all expenses auociated with obtainina model bU been iDc:rased sipi&cantly. nllltins COltl. 
materials ahould be I.Deluded u put of Fourth. Hyundai btlitv11 that the DOC Position: Wt 111'1' with 
the reported coat of mattriala. Afthouah calculatlOD of Hyundai'• U.S. pttiUODtr ud have removed from 
the questionnaire 1.Dclud1110JD1 sublldluy11 aemlcoaductar RAD Hyundai'• nport8d CDlll the olf·sp_ec 
apeci&c examples of material COlll. 1xpe1111 la lDcamc:L Fifth. Hywadal mercbadm adjultmeat pnpand by 
material COila ara not limited to tba u..na lbat macbinwy and equipmml H)'UDdal far purpoRI of tbia 
examples provided. Contrary to for the MD departmat la appropriaWly atidumplq lDveatipt.icm. Abaent 
Hyundai's usertioa, tht Dtpartmat bu clawl6td u put of the CP ac:CowaL apeciftc iftclence that tbe comi:t• 
in prior caw I.Deluded urli1np plm DOC l'olit.ion: With nspec:t to normal CDll amnmtiDg lfltllll · to 
and louea ralalld to~ mat.dala HJUDdal'a upment thet the flbricat1ma adequat.ly c:aptun a produd'• CXJP • 
u part of th1 mattrial costa. .... ..,.. CDlla of u uaembly ud teat diYilima will rtly cm dial CDSt iDformatlOD. Wt 
Man-Mada Fiber Sweattn from the ... capltan.d. tbia lDfanmtiOD WU Dal hive thinfore tnlltd the oft-apec 
Republic ofXo..., 55 Fil 32859 (August diaclmtd at ffrillcation and. ID flct. la mercbandm ID a mumer comilteat 
10, 1990). AlthousJi some compaai•' iDCDDalstat with IDformatian wbida with nspondmt Hyundai'• normal CDll 
cost accounting mipt iDclud1 luch wu dilCUUld et ftlificatioa. Al BIA. accountlna 1Mthodolol)'. 
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the Ullt bued DD BJA. See Mudl 11, 
1113, C.Jculation Adjubnmd . . 
Memonndum to Marie E. Pabr lram 
IUdwd C. Lutz IDr a detillld dllClllllan 
of tb8 c:alculatlan. 

Comment 50: htitlomr Ill'* that 
$emPmg WU not blllld far lilllallatiaa 
ud mailltenaDCI CDIU far Ill 
equipmmL Petitloas ....... ~ = 'a aubmilaioa abould be . 
a to aa:auat far lllil 
und91'1tatemmt of COIL . · . -

5emlUD8 uguea that all appropriate 
installation c:bargel wen iDC:[udid ID Ill 
reported equipmlDt COltl. • rec:ardecl 
ID lll boob. 5amsuna ltatel that the 

. installation CDltl were performed by the 
equipment 'ftlldor u·pert of the milinal 
purcbueHIMlllmL · 

DOC PrMifiift: AhrrwWwlDa the 
purcbue cantncta, ulel 1Dvoie11 ad 
pwcbue ordmt related to equipmmt 
purcbalel. we do not &Dd any mdmcl 
that Samsuna did not pay tb8 
installation CDltL 

Comment 5J: Micron IJIUll that 
deprec:iatioa CDlll were undnstated 
becau.. the entity wbicb constructed 

· put ofSuuung's fabrication facility 
did not cbarp Semsung a prici wbidl 
WU biper tfaau CX>P. 

Samsung lllU• that the company 
wbicb conltnlcted ill fabric:aticlll 
facilitiea wu not a related party ar a 
member of Ill cbaebo1. 
· DOC l'olition: ID rni8Willl the 

verilicatioa ubibita. apec:llcall)', 
abarebolder JJata of the two compuial. 
the Departmmt noted that tb8 com~ 
wblcb constructed lll fabricatlcm lildlity 
is not ieleted to SamSUJll u deBned by 
the Act. Aa:ordingly, there ii DD bull 
for adjusting Samsung'• depredatiaD · 
expeDMI to ec:count for the constructioa 
of the fabrication fadllty. . 

Comment 51: Petitioner contends that 
Samsung failed to provide all of ill 
Mmiconductor RAD u requested by the 
DepartmeaL Petitioner ltatel that 
Samaung only provided RID 
information far one facility. P9titicmer 
states that u BIA the l>eputmeDt 
should apply the ratio ol upaam 
incumd at the one facility to all of 
Samsung'• llllliconductor o~tiou. 

Semsung arguea that all DD IXplDlll 
have been appropriately calculated. 
Samsung claim• that it cmnc:tly 
nported amortized product 
developmeat expemu over a tbzw.year 
period, ID ea:mdanc:e with ICOl9ID 

'GA.AP I Ill &nmcial ltatemmll, the 
matcbing CODctpt ID ICCOUDtillg ~. 
and IDtemational Accowatillg Stancluil 
Number 9. Sammng u ~ tbat tbe 
Departmeat bu blatoric:allJ llDmtmd 
bD expeDlll ill thote ca- w ..... It 
bu played a aitical sole ID tba 
developmeat of th• product. 

Furtbermcn..~ cantlDda that Comment if: Samsung contends that· 

=~.:c=- u """"!•---. 111 .. -,...; 
MC:ame tbe micro ucta.,. eat.Inly trlmlctiom w... made at prices IDove 
cWrmmat from the mem- --..1 •• -. ad totald COP, lndudiq •WnB. general, 

-1 ............. ID admilliltrative expenses (SCltA}. 
tbll9IDl'e. DD bD DYSlap ii pollibla. ad .,...._ tMrefore. that we should =-'!'° ..;=: ===-sped&c ea:apt them. Monover, the company :n...,. ... OD of......... lllU• that'll would be inappropriate to 
-- _., Nly upcm the &uncial statements of the FiDally, SemmDI c:1aima tbat It _ .. , to .a_......;_, __ lf l --• · 
rwanably eccouDted far all bD ~--tb:'9~ ~::'!i.~:81 
bu:mred b the aubled --=baDcllM by compualel. 
~ID edi'fity-baed CGltiD8.. . DOC Pmition: We eFff with 
alloCiatiDD metbOclolOIJ. c..--· .. • ID · th DOC Polition: Far tbe bD --.. NYlewing e transactions 

b9tweeD Samauna and its related 
methodology Uled ID tbil ba~tiaD. mtitiel. we bmil none that were made 
.. Commmt 4. M Samsun1 did Dal below the CDP. AccordiDgly, we made 
provide all of the ~ bD far ita DD edjustmmat to SamsUDg'1 cost data 
•micanductar product Um CORAM• · with nPrd to tbil iuue. 
Dem-DIAM), tbi o.p.naa.nt Ulld BIA Comment 55: Samsung contends that t&= of deteimiDiDs S..IUDI'• · tt ec:counted for foreign exchange pins 

expenditur.. BIA wu bued upcm or lDlles for ill pwcbases made in 
the IDrDnnatiaa iubmitted by petitiour. fore. ip c:urnDq' bec:au• the difference 
See Marcb u. 1113, Calc:Waticm . 1..: al.- rded for ·--1..----
Adjuatmmt Mmnarudum to w.;i• E. - .... amount reco P~ 
Pubr from Rlc:bud c. Lutz far' 1 ad tb8 amount paid i• fully accounted . 
detailed dlacuuicm. · · ·for '* tb8 non-operating section of the 

Comment 53: Mtioner dalma the income ·statement. Samsung states that 
material CDltl 19parted by S.mADI in aucb pins or losw are also reported u 
Ill submiuian IN IUlpidoualy low pnera1 expea ... in the •ubmission. 
becau.. tbe Deputment foUnd that the Samsung ttatel that this methodology is 
iepmted per UDit material COit did Dot · ID accordance with Korean GAAP and is 
l'ilCDDdll to tha BW of Materia)J. typical of manufacturers worldwida, u 
P9titicmer alto c:1aima that die it ii YirtUally iinpouible to account for 
mmlanaticm .ld'ND by·~--· .. ..; far the tbeae piJia or losses on a transaction· 
~labffity of the~ per unit specific beiia. 
matmial CDIU mu. DD-. . · . DOC l'olition: Althoup the company 
'11aerefare, petitiomr 11p11 that tba . IDIJ ~ iDc:luded the Del exchange 
material CDIU lbould bi adfultML · p.iD or lou ill ill general expeDHI ad 

Samsuna lllU8I tbat the 'Department allocated this amount u part of general 
verlled tba ICCUNCJ of the per unit apeme far tb8 submiuion. this 
material CIDltl at ftriAcation, ad that methodolDBY may Dot appropriately 
tba Dlpu'tmlmt NCDDdled the. .-:anmt for tbe product coats bec:aUM 
npenw to the company 19CDrda, wbicb the exch1nge tnnllClions relate 
tbemlelftl demamtrate that Semmq'• 1peci&cally to tb8 iubject merchandise 
1CCOUDlill8 IJltllD fully tNcb and . · and not all produc:ll produced by 
abaorba the COil lncumd for materiala . Samsung. See Sweeten from Korea (55 
from pwcbue to production and FR 32859, August 10, 1990) and Fresh 
ulUmltaly to the AvDc:ial statementa. Cut Flowen from Colombia (55 FR 
Abo, duriq verUlcaticm. tba company. 20491, May 17, 1990). ID tbil cue the 
nplailled that tb8 Bill of Materialt ii a Departmmt found that foreign excbange 
paid• for purcbuina ad Dot a lDIMI wbic:h rellted dinctly to the 
abtolute standard wlucb outlines the DRAMs wen Dot ettributed to the COit 
lplCi4c: UDDUDt of materialt tracked by of DRAMs. Ratmr, SamlUDI bu 
devict ID the COit m:counting •fllem. · allocated tblle CDlll to all products. 

Samsuna qU..UDDI the validity of the nm.fore, ... bav. made an adjustment 
De~ent'• material COil to tb8 materialt CDlll for exchange rate 
reaaonableneu test ID ill vmi&catioa lluc:tuatiou Doted duriq the POL ID 
report became of the •&eta that ord• to swoid double counting .... 
prOductiDD quutiti• could baw on ill reduced the~ expense amount by 
Nsulll end becaUll of the the amount 8clded to material coat. 
appropriatenlll of the bail wbiCh the r.ri11aJ Ciraemeta11C8' 
Deputmmt Ulld ID ill calculaticiu. 

DOC Pmifjon: Iii com~ the · · Mticms.allegel that .. critical 
•lected bill of materiala to the · cim•m•lllClll" .ailt with Nlpld to 
submitted material Colt. no lipdftcat. Imports of DIAMI from the Rtpublic of 
diatortiDD WU Doted.,,_.,..., wJth . Korea. SectioD 7'35(a)(3) of the Act 
reaped to tbil illue, DD edjultmant WU pnmclel that critical c:in:wllltaDCll . 
made to Semauna'• Clllt. nilt if 'W9 detmmiDI that: 
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r.-.i ...... I Vol. SI. No. 14 I Tuelday, Mmc:h %3, 1113 I NotlCll 15481 

[A) (I} 'l1lere 11 a b11tmJ of dum .. 
iD the UniWd States ar ........ Of die · 
c1u1 or kind of merch•ndw wldc:h II 
the mbfed of tbe in"811iptkm. ar 

(11) Tb• pel'IGll bJ wlaam, s lar whale 
ecanmt. tbe mercbuadlll- lmJICldM 
b8W or should haw bowll tbat tile 
~WU •llinl tbe merchmadlle 
wtilcb ii tbe aubjKt of tbe ~ 
at .... tba ltl fair walue, ... 

(BJ n.. ban been ...aw lmporta 
of the c:lul • tiDd of men:badlli 
which 1.1 mbjec:t of tbe ill'nlllptioa 
ovw a nlativelJ abort plriod. 

We normally CCllllld.r wmtbm tbln 
bu been u out1tadiD1 llllklumpilla 
Older ill the United Slalll arelleWJlllw 
OD the subject mmcbadill ID · 
deterllliDiDB wbetb• tbln 11 a hiltmJ 
of dumpln1. We normally cm.W.. 
mmgim of 25 percent or men, ill the 
cue of purch .. price ...... or mupu 
of 15 pel?Dt or more iD Clll of ESP 
..i., mllicieat to imputf bowledp of 
dumpin1- Petitioner bu Proftded . 
information concnning u utldumpm1 
duty investigation on DRAMI from 
ICorM being conducted by the Europe111 
Community (E.C.J. 1be E.C. llaued lta 
preliminary determinatioa iD JuH of 
tbi.I year, subtequent to the POI iD the 
imtant iDYlsti1at1on. We haft 
detennined tblt tbfl ii Dot nflc:ient to 
eatablilb a history of dumpm1 under 
ledion 735(a)(3)(A)(IJ of tbe Act, u ID 
utidumpiDg dutJ order ha Dot JWl 
been luUed by tbe E.C. 

With reurd to all napondentl, lim:e 
the liDal cf umping margiDI an i.a tbUl 
15 percent, we CUlDol lmpde 
knowledge of dumping under MCticm 
735(a)(3){A)(il) of the act. Therefore, iD 
accordance with taelion 735(•)(3) of the 
Act, we determine that critical 
circumstancea do not exilt with 111pect 
to lmporta of DRAMI &am X.... 

SlllpellSioD oll.lquidatm 

ID acx:ardace with lldiGD 733(d)(1) 
of the Act. we are directina tbe U.S. 
Cultoms Service to continue to IUSp9Dd 
liquidation of all atri• ofDRAMI from 
Ka~. u defined ID tbe "Scope of 
IDYelti&•tion .. IKtiOD of tbil Doticl, tblt 
are entsed, or withdrawn from 
warebouae, for couumptioa OD or .a. 
October 29, 1992, which II the dale of 
publication of our~ 
detmnination ID the,..._..••••· 

The Cuatoma Slnicl lblll requin 1 
cub deposit or poltiDg of 1 bona equal 
to the estimlWd llDOUDt bJ whk:b die 
FMV of the IMICbudill lubjlcl to tldl 
investiption -=-di tba U.S.~. u 
shown below.1'b11 ~of 
liquidatiaa will NmliD 1D e&ct Ulllll 
fu1tb1r Dotiee, 

GaldlW a..an Co.. Liii. ... 
GaldlllsBaanMlellra - 411 

.......... IE'lldiGM Co.. Liii. ... 
......, e1ctou Mmtra _ 1.11 

..._.. e1 tau eo.. Liii. ... 
............ 

2 
.... 1nc_ .74 

,,...... a.11 

nc Noti&catioa 

ID .a:ardaDcl with lediaa 735(d) of 
the Act. w will •oUIJ the 1TC of our 
d•ermimticm. • rrc will .U.111 
~wbetber .... lmpmta 
mmmu, mtmw. or dnata ....w 
iDjuJJ to, a U.S. IDdumy within 45 days 
of the publication of tbi.I Dotlc& If tbe 
1TC detmmiDel that material IDlmJ ar 
tlnat of matsial illlmJ dDel DGt nlll. 
tba promed•ng will be termiDated and 
all -=uritl• posted .. a result of the 
suspenaion of liquidation will be 
refunded or cualled. 

Hownw, lf the 1TC detmniml that. 
such iDjuJJ doee ail&. we will iaue ID 
utldumpiDs duty order directiDa 
CultOIDI oflimn to- aD 
utldumpiD& dutJ OD DRAMI from 
JCarea •tmed.. witbdmn from 
WU'ebcnm, far CDDIUIDptlGD m ..... 
the dal8 of IUlpDlioD of Uquldaliaa. 
equal to the UDDllDt by wbida tbe 
forelp marbt Yalue of tbe merdwullle 
...... tba United Slatee prim. .. 

Nalilc1tiato .......... PutMa 

'11da.notim llao mvea u the anly 
reminder to puti• subject to 
admiDiatrative pl'Dledive order (APO) of 
their nspcmalblllty covmiDa the Nham 
DI' dastnlcliaa of~ 
IDlarmatkm dieclo-d UDd9r APO 1D 
accordaDcl with 11 CFll 353.34(d). 
Flilure ID comply II a YiolatiDD of the 
APO. 

Thia determination II publilbed 
punumt ID aectiDD 735(d) of tbe Act (11 
U;.S.C. 1873d(d)). ud 11 CFll 
353.20(a)(t). 

DUed: Mm:b 15, 1113. 

~...... ..... . 

Adins Aallfanf S&iifUi)' for,,,,,,,,,, 
Adminislndiu. 
IPR Doc. IMSP Plhcl ~zz-a: 1:45 ml -----·' 
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Honorable Don E. Newquist 
Chairman 
International Trade Commission 
500 E Street, s.w. 
Washington, o.c. 20436 
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UNITID ITATIS DIPAllTMENT OF COMMERq 
l ....... 1ul TrHI M•lnis&r.cl•n 
W.•hingtan. O.C. 20230 

A-580•812 
Inveatiqation 
PUbl:ic Docu:aent 

Re: Amended Final Determination of Sales at Less Than Fair 
Value: Dynamic Random Acceaa Memory semiconductoril ot one 
Meqabit and Above trom Xorea 

Dear Mr. Chairman: 

Pursuant to clerical error alle9ation1 submitted by petitioner 
and respondents to the Department of Comnerce (the Department) 
concerninq the final determination ot sales at less than :rair 
value in the above-referenced investigation, the Departm•nt has 
amended its final determination. This letter is to advi•e you of 
this amended final determination. 

Baaed on a reexamination of information used in the Jin~l. 
determination, the Department still determines that ay.namic 
random access memory semiconductors of one me9abit and above from 
the Repul:3l ic of :Korea .are being, or are likely to be,, ·so.~d in the 
United States at leas than fair value within the aeaning of the 
Tariff Act of 1930, a• amended (19 u.s.c. l673cl). However, the 
Department has calculated revised final antidumping margins for 
Hyundai Electronic& Co., Ltd. (Hyundai) and Samsung sem~~onductor 
Co. , Ltd. (Samaunq). The margin for Goldetar Electron r:p., Ltd. 
(Goldstar) did not change. The "All Others" rate did ~nqe. 
The oriqinal final marqins published in the Federal Requter and 
the revised final margins are as follows: · 

Golc!star 
Hyundai 
Samsung 
"All Others" 

Original 
4.97t 
7.19, 
0.14• 
3. is•• 

Revised 
4.97% 

11.45, 
0.82, 
3.89, 

If you have any questions regarding this amended final 
determination, please contact•• at (202) 482-1768. 

Sincerely, 

/<~~ ·~ 
Richard w. Mor~ 
Act1nq oeputy .Assistant secretary 

for Investi9ations 
Import Administration 
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GLOSSARY1 

Access time: Time interval between the instant that a piece of information is 
sent and the instant it returns. 

ASIC: Application-Specific Integrated Circuit. An integrated circuit 
designed for one narrow use. 

Binary: Numbering system using two as a base and requiring only two symbols 
(0 and 1). 

Bipolar: One of two types of transistors and integrated circuits; the other 
is metal oxide semiconductor (MOS). Bipolar devices are faster than MOS 
devices but usually more difficult to make. 

Bit: Short for "~inary Digit." The smallest piece of data (a "l" or "0") 
that a computer recognizes. Combinations of ls and Os are used to represent 
characters and numbers. 

Byte: A number of bits, usually eight, that represent one numeric or 
alphabetic character. 

Capacitance: The property of a circuit element that permits it to store an 
electrical charge. 

Cell: A tiny area within the memory array that stores a bit in the form of an 
electrical charge. 

Chip: A single piece of semiconductor material onto which specific electrical 
circuits have been fabricated; refers to a semiconductor that has not yet been 
packaged. Also called "die." 

Clean room: A confined area in which the humidity, temperature, particulate 
matter, and contamination are precisely controlled within specified 
parameters. 

CMOS: Complementary Metal Oxide Semiconductor. An integrated circuit 
structure that incorporates N-channel (negative charge carriers) and P­
channel {positive charge carriers) metal oxide semiconductor (MOS) transistors 
within the same silicon substrate. 

CPU: Central Processing Unit. The computer module in charge of retrieving, 
decoding, and executing instructions. 

Die: A single piece of semiconductor material onto which specific electrical 
circuits have been fabricated; refers to a semiconductor that has not yet been 
packaged. Also called "chip." 

1 Compiled principally from Peter Van Zant, Microchip Fabrication: A 
Practical Guide to Semiconductor Processing, McGraw-Hill, 1990; Semiconductor 
Industry Association, Semiconductor Technology: Workshop Conclusions, 1993; 
Micron's Annual Reports; and Commission publications. 
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Diode: A semiconductor component that allows electricity to flow only in one 
direction. 

DIP: Dual In-Line Package. A chip package with leads extending along two 
opposite edges of the package. 

DRAM: Dynamic Random Access Memory. A type of memory device which can store 
digital information. "Dynamic" means that the device's memory cells need to 
be periodically recharged. Information stored in the memory cells, as a 
positive or negative charge, can be accessed randomly (as opposed to 
serially). 

ECL: Emitter-Coupled Logic. A type of microelectronic circuit design that is 
noted for its extremely fast switching speeds. 

EEPROM: Electronically Erasable Programmable Read Only Memory. A type of 
EPROM that can be erased and reprogrammed using electricity. 

EPROM: Erasable Programmable Read Only Memory. A type of memory device that 
can be erased and reprogrammed. Accordingly, such devices are more properly 
characterized as "read mostly" since, although the stored charges are read 
(accessed) far more frequently than they are erased and reprogrammed, they 
nonetheless have this capability. EPROMs retain stored information 
indefinitely, requiring no recharging (as distinguished from DRAMs). As 
commonly used, the term EPROM refers to a device that can be erased using 
ultraviolet light and reprogrammed using electricity; the term EEPROM refers 
to a device that can be erased and reprogrammed using electricity. 

Etch: Removal of material from a substrate by chemical or physical means. 

Gigabit: One billion (actually 1,073,741,824) bits of information. 

IC: Integrated Circuit. A complete electronic circuit composed of two or 
more interconnected active components, such as diodes or transistors, and 
fabricated on a single semiconductor substrate, usually silicon. 

Kilobit: One thousand (actually 1,024) bits of information. 

Leads: The metal "feet" on a packaged semiconductor chip. 

Lithography: The transfer of a pattern or image from one medium to another, 
as from a mask to a wafer. 

Logic: The circuits used to control operation of integrated circuit devices. 

LSI: Large Scale Integration. Refers to chips with between 5,000 and 100,000 
components each. 

Mask: A glass pattern for a layer of the wafer used in the photolithography 
process. 

MCU: Microcontroller Unit. Same as microcontroller. 

Megabit: One million (actually 1,048,576) bits of information. 
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Microcontroller: An integrated circuit consisting of memory, logic, and other 
circuitry that is designed to perform a limited number of preset circuit 
functions. 

Microprocessor: An integrated circuit consisting of memory, logic, and other 
circuitry that can be programmed to perform many different circuit functions. 

Module: A packaging arrangement consisting of chips mounted on a printed 
circuit board. Modules are less susceptible to damage during installation 
than individual chips and require less board space. 

MOS: Metal Oxide Semiconductor. One of two types of transistors and 
integrated circuits; the other is bipolar. 

MPU: Microprocessor Unit. Same as microprocessor. 

Package: A container for a die (generally plastic or ceramic) that provides 
protection and external connections. 

PC Board: Printed Circuit Board. The board(s) used in electronic systems 
onto which semiconductor components are connected. 

Photolithography: The process used to transfer a pattern or image from a mask 
to a wafer. The process uses a photosensitive emulsion and light. 

PLCC: Plastic Leaded Chip Carrier. A type of chip package. 

RAM: Random Access Memory. A type of circuitry used in memory integrated 
circuits. Compared with other types of memory circuitry, RAM provides the 
fastest capabilities for storing and retrieving digital information. However, 
RAM circuits are not suited to certain applications because, unlike circuits 
based on read only memory (ROM) circuitry, they need to be connected to a 
source of electrical power to retain stored information. They are thus 
characterized as "volatile" memory circuits. 

ROM: Read Only Memory. A type of circuitry used in memory integrated 
circuits. ROM circuits are designed only to give back prestored information. 
This information is specifically designed into the chip memory array during 
fabrication. Unlike random access memory (RAM) circuitry, ROM circuits store 
information permanently and do not need to be rech~rged. They are thus 
characterized as "nonvolatile" memory circuits. However, they provide slower 
capabilities for storing and retrieving information than RAM circuits. 

Semiconductor/semiconductor device: An electronic device whose main 
functioning part is made from a material (usually silicon, the 
"semiconductor") whose conductivity ranges between that of a conductor and 
that of an insulator. Semiconductor devices achieve amplification and rapid 
on-off switching by moving electronic charges along controlled paths inside a 
solid block of semiconductor material (hence the name "solid state"). 

Shrink: Reduction in die (chip) size. 
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Silicon: A nonmetallic element used in the semiconductor industry as a 
substrate for multiple layers of material, built to form electrical circuits. 
Silicon is grown from a crystal to form a cylinder-shaped "log." Slicing the 
logs into sections about 1/40 of an inch thick creates bare wafers. 

SIMM: Single In-Line Memory Module. A high-density DRAM package consisting 
of two or more chip carriers soldered to a single printed circuit board. 
SIMMs provide an upgrade vehicle for future generations of DRAMs. 

SOJ: Small Outline J-bend. A memory chip package used for surface mounting 
on printed circuit boards. 

SRAM: Static Random Access Memory. An integrated circuit similar to a DRAM, 
but which does not require constant refreshing or recharging. Primarily used 
for caching (storing and keeping the most frequently used information readily 
accessible). 

Transistor: A semiconductor device that uses a stream of charge carriers to 
produce active electronic effects. The name was coined from the electrical 
characteristic of "transfer resistance." 

VRAM: Video Random Access Memory. A DRAM derivative that has multiple access 
ports instead of one. Primary uses are to enhance and accelerate graphics 
applications. 

Wafer: A thin disk (or slice) of silicon on which many separate chips (dice) 
can be fabricated and then cut into individual dice. 

Yield: Number of working (as opposed to defective) chips (dice) produced on 
each wafer compared to the maximum possible. 

ZIP: Zigzag In-Line Package. A memory chip package that stands on its side 
and has zig-zagged leads along one side. 
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APPENDIX B 

VRAM INFORMATION OBTAINED IN THE INVESTIGATION 





U.S. PRODUCERS 

The Commission sent DRAM producers' questionnaires requesting data on 
VRAM operations to 11 firms identified in the preliminary investigation as 
U.S. DRAM producers. The Commission also sent DRAM producers' questionnaires 
to 31 additional firms identified as possible participants in the U.S. VRAM 
market by industrial directories and the preliminary investigation record. 
Thirty-one firms responded that they did not produce VRAMs in the United 
States and seven firms did not respond to the Commission's request for 
information. Of the 11 known U.S. producers of DRAMs, *** produced uncased 
VRAMs in the United States and*** produced cased VRAMs in the United States. 
These four U.S. VRAM producers also produced other DRAMs and are believed to 
account for all U.S. VRAM wafer fabrication and assembly. 

Presented in the following tabulation are the four known U.S. firms that 
reported uncased or cased VRAM production during the period for which data 
were collected in this investigation and each firm's share (based on units) of 
total 1991 U.S. production of uncased and cased VRAMs (in percent). 

* * * * * * * 

U.S. IMPORTERS 

The Commission sent importers' questionnaires to approximately 150 U.S. 
firms identified as possible U.S. importers of VRAMs by ***, by the 
preliminary investigation record, and by industrial directories. Ten firms 
provided information on their U.S. imports of VRAMs. Of the 10 importing 
firms that responded to the Commission's request, 2 reported VRAM imports from 
Korea1 and 8 reported VRAM imports from sources other than Korea. No imports 
of uncased VRAMs from Korea were reported and no U.S. VRAM producers reported 
VRAM imports from Korea. Imports from countries other than Korea consist of 
imports from Japan, Singapore, and Italy. Import data provided in the 
questionnaire responses are estimated to account for greater than 95 percent 
of U.S. imports from Korea in 1991 and approximately 60 percent of U.S. 
imports from countries other than Korea in the same period (see the section in 
the body of this report entitled "U.S. Importers"). 

VRAM SUMMARY DATA 

Summary data concerning uncased and cased 1 Meg and above and all VRAMs 
are presented in tables B-1 through B-4. These data are calculated based on 
data reported by U.S. producers and importers of VRAMs. The data presented 
are in terms of bits because they are believed to be less affected by 
differences in product mix than are data reported in terms of units. Trade 
data may not reconcile with shipment and inventory data. Firms cited "yield 
loss, scrap, samples, returns, and theft" as reasons for the reconciliation 
discrepancies. Capacity and capacity utilization information is not presented 
because this information was not provided. 

1 *** Only the 1 Meg and above Korean VRAM imports are within the scope 
of Commerce's investigation. 



Table B-1 
Uncased VRAHs: Swmnary data concerning the U.S. market, 1989-91, January-September 1991, and January-September 
19921 

Item 

(Quantity-billion bits, except where noted, value•l,000 dollars, unit values 
are per million bits, period changes-percent, except where noted) 

Reported data _P_e_r_i_o_d_..ch~an~g~e-s._~~~~~~::-~~~-
J an. -Sept. -- Jan.-Sept. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* * * * * * * 
1 U.S. producers' data presented are believed to account for all VRAM wafer fabrication performed in the 

United States. Import data ware provided by ***. No U.S. uncased VRAM imports from Korea ware reported. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Co111Dission. 

Table B-2 
Uncased VRAMs?l Mag: Swmnary data concerning the U.S. market, 1989-91, January-September 1991, and 
January-September 19921 

Item 

(Quantity-billion bits, except where noted, value-l,000 dollars, unit values 
are par million bits. period changas=percant. except where noted) 

Reported data _P_a_r_i_o.d_..ch.._an~g~e-s-....~~~~~~,,..-~~~~ 
Jan.-Sept.-- Jan.-Sapt. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* * * * * * * 

' U.S. producers' data presented are believed to account for all VRAM wafer fabrication performed in the 
United States. Import data were provided by***. No U.S. uncased VRAM imports from Korea ware reported. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Comnission. 

Table B-3 
Cased VRAMs: Swmnary data concerning the U.S. market, 1989-91, January-September 1991, and January-September 
19921 

Item 

(Quantity=billion bits, except where noted, value•l,000 dollars, unit values 
are per million bits. period changes-percent. except where noted) 

Reported data _P_e_r_i_o_d...__c~h-an ..... g_e_s~~~~~~.....,.~~,,.....~-
J an. -Sept. -- Jan.-Sept. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* * * * * * * 
1 U.S. producers' data presented are believed to account for all uncased and cased VRAM production performed 

in the United States. Import data are estimated to account for more than 95 percent of imports from Korea in 
1991 and approximately 60 percent cf imports from countries other than Korea in the same period (sea the secti9n 
in the body of this report entitled "U.S. Importers"). 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Conmission. 

Table B-4 
Cased VRAHs?l Meg: SlllllDary data concerning the U.S. market, 1989-91, January-September 1991, and 
January-September 19921 

Item 

(Quantity-billion bits, except where noted, value•l,000 dollars, unit values 
are per million bits. period changes-percent. except where noted) 

Reported data ~P=e~r~i=o=d-=c=h=an..,.g=e=s~~~_,......,......,.-::.....,......,.-:::-....,..-
J an. -Sept. -- Jan. -Sept. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* • • • • * * 
1 U.S. producers' data presented are believed to account for all uncased and cased VRAH production performed 

in the United States. Import data are estimated to account for more than 95 percent of imports from Korea in 
1991 and approximately 60 percent of imports from countries other than Korea in the same period (see the section 
in the body of this report entitled "U.S. Importers"). 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Co111Dission. 
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INCOME-AND-LOSS DATA 

Operations on all VRAHs 

The VRAM operations of U.$. produqers are shown in table B-5. Net sales 
fluctuated throughout the period of investigation as sales of under 1 Meg 
VRAMs declined and sales of 1 Meg and above VRAMs increased. Quantities sold, 
as shown in table B-6, also fluctu~ted throughout the period, as did average 
unit sales values. 

The companies realized***· The companies incurred***· 

Selected income-and-loss qata for all VRAMs, by firm, are presented in 
table B-7. *** 

Table B-5 
Income-and-loss experience of U.S. producers 1 on their operations producing all 
VRAMs, fiscal years 1989-91, January-September 1991, and January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table B-6 
Income-and-loss experience (on a per-VRAM basis) of U.S. producers1 on their 
operations producing all VRAMs, fiscal years 1989-91, January-September 1991, 
and January-September 1992 

Jan.-Sept--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table B-7 
Income-and-loss experience of U.S. producers1 on their operations producing all 
VRAMs, by firms, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Operations on,1 Meg and above VRAMs 

The 1 Meg and above VRAM operations of U.S. producers are shown in table 
B-8. Net sales increased throughout the period of investigation from*** in 
1989 to *** in interim 1992. Quantities sold, as shown in table B-9, also 
increased throughout the period. Average unit sales values dropped *** from 
*** in 1990 to *** in 1991 and dropped again, ***• to *** in interim 1992. 
The combined companies ***· 

Selected income-and-loss data for 1 Meg and above VRAMs, by firm, are 
presented in table B-10. *** are the only reporting producers of 1 Meg and 
above VRAMs. *** 

Table B-8 
Income-and-loss experience of U.S. producers 1 on their operations producing 
1 Meg and above VRAMs, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table B-9 
Income-and-loss experience (on a per-VRAM basis) of U.S. producers1 on their 
operations producing 1 Meg and above VRAMs, fiscal years 1989-91, 
January-September 1991, and January~September 1992 

Item 1989 1990 1991 
Jan.-Sept--
1991 1992 

* * * * * * * 
The producers are *** *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table B-10 
Income-and-loss experience of U.S. producers1 on their operations producing 
1 Meg and above VRAMs, by firms, fiscal years 1989-91, January-September 1991, 
and January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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ABILITY OF KOREAN PRODUCERS TO GENERATE EXPORTS AND THE 
AVAILABILITY OF EXPORT MARKETS OTHER THAN THE UNITED STATES 

The Commission requested information regarding Korean operations 
producing VRAMs. Korean VRAM data were provided by Goldstar and Samsung. 
*** Data received by the Commission on Korean uncased and cased VRAM 
operations are presented in tables B-11 through B-14. The data are believed 
to account for all Korean exports of VRAMs t.o the United States from January 
1989 to September 1992. 

VB.AM PRICE TRENDS 

The Commission requested price and quantity data from U.S. producers and 
importers for their monthly spot and quarterly contract sales of VRAMs during 
January 1989-September 1992. U.S. producers and importers were requested to 
submit separate price data for their sales to OEMs,· franchise distributors; 
value-added resellers/aftermarket resellers, and brokers/independent 
distributors. Product specifications for which VRAM pricing data were 
requested are as follows: 256K x 4, lOOns 1 M_eg VRAM, SOJ. Usable .VRAM 
pricing data were received from two U.S. producers and one importer of Korean 
VRAMs. VRAM pricing data are presented in table B-15. 

Table B-11 
Uncased VRAMs: Korean production, 1 inventories, capacity utilization, and shipments, 1989-91, 
January-September 1991, January-September 1992, and projected 1992-932 

Jan.-Sept.-- Projected--
Item 1989 1990 1991 1991 1992 1992 1993 

* * * * * * * 

1 Production data presented for uncased VRAHs represent the successful fabrication of VRAM dice. 
Production data may not reconcile with shipment and inventory data. Firms cited "scrap and theft" as 
reasons for the discrepancies. 

• Data presented are believed to account for all Korean production of VRAMs from January 1989 to 
September 1992. 

Source: Compiled from data submitted in response to questionnaires of the U.S. Int.ernational Trade 
Coamission. 

Table B-12 
Uncased VRAMs~l Meg: Korean production,• inventories, capacity utilization, and shipments, 1989-91, 
January-September 1991, January-September 1992, and projected 1992-932 

Jan.-Sept.-- Projected--
Item 1989 1990 1991 1991 1992 1992 1993 

* * * * * * * 

1 Production data presented for uncased VRAHs represent the successful fabrication of VRAM dice. 
Production data may not reconcile with shipment and inventory data. Firms cited "scrap and theft" as 
reasons for the discrepancies. 

• Data presented are believed to account for all Korean production of VRAMs from January 1989 to 
September 1992. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade 
Coamission. 
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Table B-13 
Caaed 'VRAHll: Korean production,' inventories, capacity utilization, and shipnents, 1989-91, 
January-September 1991, January-September 1992, and projected 1992-932 

Jan. -Sept. -- Projected--
It- 1989 1990 1991 1991 1992 1992 1993 

* * * * * * 

1 Production data presented 'f:or cased VR.AMs represent the successful assembly of cased VRAMs. 
Production data may not reconcile with shipnant and inventory data. Firms cited i•scrap and theft" as 
raaaons for the discrepancies. 

1 Data presented are believed to account for all Korean production of VRAMs from January 1989 to 
September 1992. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade 
c-iaaion. 

Table B"".14 
Cased VRAHatl Hag: Korean p~oduction, 1 inventories, capacity utilization, and shipnents, 1989-91, 
January-September 1991, January-September 1992, and projected 1992-932 

Jan. -Sept. -- Projected--
It• 1989 1990 1991 1991 1992 1992 1993 

* * * * * * 
1 Production data presant•d for cased VR.AMs represent the successful assembly of cased VRAMs. 

Production data may not recon41ila with shipnent and inventory data. Firms cited "scrap and theft" as 
reason• for the di•crepancies. 

1 Data preaented are beliayed to account for all Korean production of VRAHs from January 1989 to 
September 1992. 

Source: Compiled from data fubmittad in response to questionnaires of the U.S. International Trade 
C-isaion. 

Tabla B-15 
U.S. and Korean VRAHs: Weigbt•d-average net f.o.b. selling prices and quantities of U.S.-produced and 
Korean product 5 (l Hag ~), by customer group and by 'months, January 1989-September 1992' 

* * * * * * * 

1 There were no sales o~ product 5 to value-added resellers or brokers/independent distributors. 

Source: Compiled from dat• submitted in response to questionnaires of the U.S. International Trade 
Comaisaion. 
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APPENDIX C 

DRAM MEMORY MODULE INFORMATION OBTAINED IN THE INVESTIGATION 
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U.-S. PRODUCERS · 

DRAM module assemblers' questionnaires were sent to the.ll known U.S. 
producers of DRAMs. Of these 11 firms, *** produced DRAM memory modules in 
the United, States during.the period for which data were requested in this 
in~estigation. 1 · All of the U.S. DRAM producers that also .produced DRAJ'{ memory 
moqules in the United States provided information concerning the modules. 2 

D~ module assemblers' questionnaires were also sent-to.approximately 
150,additional firms that were identified as possible U.S. DRAM memory mo.dule 
assembler~. Sixty-three firms responded that they did not assemble DRAM 
memory modules during the period for which data were requested, ~nd ,59 firms 
did not respond to the Commission's request. Nineteen firms indicated that 
they assembled DRAM memory modules from purchased DRAMs or on a toll basis 
during the investigation period, but only seven firms responded to the 
Commission's request for data. 3 The data provided by module assemblers that 
do not also produce DRAMs are. believed to account for a small percentage of 
the total DRAM memory module assembly performed by such assemblers in the 
United States. 4 · 

Presented in the following tabulation are the U.S. DRAM module producers 
that reported information in response to the Commission's request and their 
share of total reported U.S. DRAM module production in 1991 (in percent): 

* * * * * * * 

U.S. IMPORTERS 

Importers' questionnaires were sent to approximately 150 firms 
identified as possible importers of DRAM memory modules. ·Seventy-five firms 
responded that they did not import DRAM memory modules during the period for 
which data were requested and 56 firms did not respond to the Commission's 
request. Twenty firms reported DRAM memory module imports and eight firms 
(***) reported imports of DRAM memory modules that contain 1 Meg and above 
DRAMs from Korea. 

l *** 
2 The worldwide market share of DRAM modules held by manufacturers of both 

DRAMs and modules is estimated to be 70 percent. The remaining 30 percent is 
held by manufacturers of modules that do not also produce DRAMs. "The 
Merchant Market for DRAM Modules," Semiconductor Product Planning Service, In­
Stat Services, pp. 51-53. 

J *** 
4 There are a large number of smaller firms of this type that frequently 

enter and exit the industry since it is one that requires little technical 
expertise and capital. Transcript of the hearing, pp. 100-101. 



C-4 

DRAM HEMOllY MODULE SUMMAB.Y DATA 

· Summary data concerning all DRAM.memory modules and memory modules· 
containing 1 Meg and above DRAMs are presented in tables C-1 and C-2, 
respectively. These tables are based on data as reported by U.S. producers 
and importers of DRAM memory modules. The data presented are in terms of bits 
because they are believed to be less affected by differences in product mix 
t~an are data reported in terms of units. Trade data ~ay not reconcile with 
shipment and inventory data. Firms cited "yield loss, scrap, samples, 
returns, and theft" as reasons for the reconciliation 4tscrepancies. Capacity 
and capacity utilization information is not presented because, for most DRAM 
memory module assemblers, the estimation of these data was not meaningful. 

Tabb C-1 
All DaAH memory modules: SW1111ary data concerning the U.S. market, 1989-91, January-September 1991, and 
January-September 19921 

(Quantity-billion bits, valua•l,000 dollars, unit values and unit labor coats 
are per million bits. period changes•percent. except where noted) 

Reported data ... P_.ar ... i..,o_d-.....ch-.an=--g.,.e_a ____ ....,,.._....,,,. __ 
Jan.-Sept.-- Jan.-Sept. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* * * * * * • 
f All of the U.S. DR.AH producers that also produced DR.AH memory modules in the United States provided data. Seven 

add~t.ional firms that assembled DR.AH memory modules from purchased DRAHa also provided data. These seven assemblers 
are believed to eccount for a small percentage of the total DR.AH memory module assembly performed by such assemblers in 
the Unit.ad States. Twenty firms reported imports of DR.AH memory modules. 

Source: Compiled from data submitted in response to questionnaires of the U.S. Internetional Trade Comnission. 

Tabl.e C-2 
Modules containing DRAHa~l Hag: SU11111ary data concerning the U.S. market, 1989-91, January-September 1991, and 
January-September 1992' 

It• 

(Quantity-billion bits, valua•l,000 dollars, unit values and unit labor costs 
are .per million bits. period changes•percent, except where noted) 

Reported data · ... Pe_.r ... i._.o_d ..... ch..,a"'n.,.g.,.a_s,__ _____ _,. __ 
Jan.-Sept.-- Jan.-Sept. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* * * * * * * 
·a All of the U.S. DR.AH producers that also produced DR.AH memory modules in the United States provided data. Seven 

additional firms that assembled DR.AH memory modules from purchased DRAHa also provided data. These seven assemblers 
are believed to account for a small percentage of t;he total DR.AH memory module assambly performed by such assemblers in 
the United States. Twenty firms reported imports of DR.AH memory modules during the period for which data were 
requested. 

Sourte: Compiled from data submitted in response to questionnaires of the U.S. Inte~ational Trade Coanission. 
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INCOME-AND-LOSS DATA FOR DRAM MEMORY MODULES 

Operations on All DRAM Memory Modules 

The operations of U.S. producers on all DRAM memory modules are shown in 
table C-3. The data include five DRAM producers5 and seven purchasers6 of 
DRAMs for installation in modules. Net sales *** As shown in table 
C-4, *** 

* * * * * * * 

Table C-3 
Income-and-loss experience of U.S. producers1 on their operations producing 
all DRAM memory modules, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table C-4 
Income-and-loss experience of U.S. producers 1 on their operations producing 
all DRAM memory modules, by firms, fiscal years 1989-91, January-September 
1991, and January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

5 The DRAM producers are ***· 
6 The firms that produced memory modules from purchased DRAMs and their 

fiscal yearends are *** *** 
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Operations on Memory Modules Containing DRAMs of 1 Meg and Above 

The operations of U.S. producers on memory modules containing 1 Meg and 
above DRAMs are shown in table C-5. Net sales ***· The companies followed 
the same trend as for all modules, *** As shown in table C-6, ***· 

* * * * * * * 

Table C-5 
Income-and-loss experience of U.S. producers 1 on their operations producing 
memory modules containing DRAMs of 1 Meg and above, fiscal years 1989-91, 
January-September 1991, and January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table C-6 
Income-and-loss experience of U.S. producers1 on their operations producing 
memory modules containing DRAMs of 1 Meg and above, by firms, fiscal years 
1989-91, January-September 1991, and January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission 

The companies that do not also produce DRAMs (***) comprised *** percent 
of total reported net sales of modules containing DRAMs of 1 Meg and above in 
1991. Each of these companies, ***, reported that they either do toll work 
for other companies or have toll work done by other companies or both. The 
ratio of the cost of DRAMs to total cost of goods sold for each company for 
memory modules containing DRAMs of 1 Meg and above in 1991 was ***· *** 

The companies that also produce DRAMs reported their ratio of DRAMs to 
total cost of goods sold in 1991 for memory modules containing DRAMs of 1 Meg 
and above as follows: *** 
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Research and Development Expenses 

Research and development expenses for the producers of DRAM memory 
modules7 are shown in the following tabulation (in thousands of dollars): 

* * * * * * * 

Capital Expenditures 

Capital expenditures for the producers of DRAM memory modules8 are shown 
in the following tabulation (in thousands of dollars): 

* * * * * * * 

ABILITY OF KOREAN PRODUCERS TO GENERATE EXPORTS AND THE 
AVAILABILITY OF EXPORT MARKETS OTHER THAN THE UNITED STATES 

The Commission requested information regarding Korean operations 
producing DRAM memory modules. Responses to this request were provided by 
Goldstar, Hyundai, and Samsung. Data received by the Commission on Korean 
DRAM memory module operations are presented in tables C-7 and C-8. It is not 
known whether there are any other DRAM memory module assemblers in Korea that 
export to the United States. 

Presented in the following tabulation are the three Korean producers and 
their shares of exports to the United States of memory modules that contain 
DRAMs of 1 Meg and above (in percent): 

* * * * * * * 

7 The producers are *** 
8 The producers are *** *** 
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Table C-7 
All DRAM memory modules: Korean production, 1 inventories, 2 capacity utilization, and 
shipments, 3 1989-91, January-September 1991, January-SeEtember 1992, and projected 1992-934 

Jan.-Sept.-- Projected--
Item 1989 1990 1991 1991 1992 1992 1993 

* * * * * * * 
1 Production data presented for DRAM memory modules represent the successful assembly of 

DRAM memory modules. 
2 Inventory data consist of finished goods inventory of DRAM memory modules. 
3 Shipment data consist of shipments, net of returns, made in the period during which 

the product was shipped. 
4 Data presented are believed to account for all of the three Korean DRAM producers' 

DRAM memory module production from January 1989 to September 1992. It is not known, 
however, whether there are any other Korean DRAM memory module assemblers that export to 
the United States. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table C-8 
Memory modules containing DRAMs~l Meg: Korean production, 1 inventories, 2 capacity 
utilization, and shipments, 3 1989-91, January-September 1991, January-September 1992, and 
projected 1992-934 

Jan.-Sept.-- Projected--
Item 1989 1990 1991 1991 1992 1992 1993 

* * * * * * * 
1 Production data presented for DRAM memory modules represent the successful assembly of 

DRAM memory modules. 
2 Inventory data consist of finished goods inventory of DRAM memory modules. 
3 Shipment data consist of shipments, net of returns, made in the period during which 

the product was shipped. 
4 Data presented are believed to account for all of the three Korean DRAM producers• 

DRAM memory module production from January 1989 to September 1992. It is not known, 
however, whether there are any other Korean DRAM memory module assemblers that export to 
the United States. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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U.S. PRODUCERS' IMPORTS 

***was the only U.S. DRAM mem.ory module assembler that reported imports 
of subject DRAM memory modules from Korea. Data concerning its imports of 
DRAM memory modules from Korea are presented in table C-9. 

Table C-9 
DRAM memory modules that contain 1 Meg and above DRAMs: U.S. producers' 
imports from Korea, 1989-91, January-September 1991, and January-September 
19921 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 Data presented were provided by *** the only U.S. DRAM memory module 

assembler that reported imports of the subject DRAM memory modules from Korea. 
***was identified by*** as the Korean producer of the modules. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

DRAM MEMORY MODULE PRICE TRENDS 

The Commission requested price and quantity data from U.S. DRAM memory 
module assemblers and importers for their monthly spot and quarterly contract 
sales of DRAM memory modules during January 1989-September 1992. U.S. 
producers and importers were requested to submit separate price data for their 
sales to OEMs, franchise distributors, value-added resellers/aftermarket 
resellers, and brokers/independent distributors. Product specifications for 
which DRAM memory module pricing data were requested are as follows: 1 Meg x 
9 SIMM consisting of 9, 1 Meg x 1, 80ns 1 Meg DRAMs. DRAM memory module 
pricing data are presented in table C-10. 

Table C-10 
U.S. and Korean DRAMs: Weighted-average net f .o.b. selling prices, 
quantities, and margins of under/(over)selling of U.S.-produced and Korean 
product 6 (DRAM modules) for sales to OEMs, 1 franchise distributors, and 
brokers, by months, January 1989-September 1992 

* * * * * * * 
1 Includes prices for sales to both OEMs and value-added resellers. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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APPENDIX D 

DATA CONCERNING DRAMS, BY DENSITIES 
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TH! U. S . MARKET 

The data presented in table~ 0~1 through D-10 are certain summary data 
concerning unc~sed and cased DRAMs (including VRAMs) for each density reported 
separately. Capacity and employment data are not presented because these data 
were not provided for each density. 

The DRAM financial data presented in subsequent tables are for each 
density of DRAM reported separately, but do not include VRAMs. Financial data 
concerning VRAMs are included in appendix B. 

Table D-1 
Unceaed DRAMa<256K density: Sumnary data concerning the U.S. market, 1989-91, January-Septamber 1991, and 
Janu!~-September 1992 

Item 

(Quantity=billion bits, except where noted, value•l, 000 dollars, unit values 
are per million bits. period changes=percent, except where noted) 

Reported data ~P~er~i~o~d=--=c~h=an~g~e~•=------------........ --....,....---
Jan. -Sept. -- Jan.-Sapt. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* * * * * * * 
Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Conmission. 

Table 'D-2 
Uncased 256K DRAMs: Suamary·data concerning the U.S. market, 1989-91, January-September 1991, and 
January-September 1992 

Item 

(Quantity-billion bit•, except where noted, value•l,000 dollars, unit values 
are per million bits, period changes-percent. except where noted) 

Reported data ~P~er~i~o~d=--=c=h=•n~gQe~s,.__ ____ ....._. ____________ ~ 

1989 1990 1991 

* * * * 

Jan.-Sept.--
1991 1992 

* * 

Jan.-Sept. 
1989-91 1989-90 1990-91 1991-92 

* 
Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Conmission. 

Table D-3 
Uncased 1 Hag DRAMs: Suamary data concerning the U.S. market, 1989-91, January-September 1991, and 
J.anuary-Saptember 1~92 

Item 

(Quantity•billion bits, except where noted, valueal,000 dollars, unit values 
are par million bits, period changas=percent, except where noted) 

Reported data ~P=e~r1~·o~d..._.c~h~an,.,..g~e~s------------------~ 

1989 1990 19.91 

* * * * 

Jan.-Sapt.--
1991 1992 

* * 

Jan.-Sept. 
1989-91 1989-90 1990-91 1991-92 

* 
Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Conmission. 

Tabla D-4 
Uncased 4 Hag DRAM•: Sunmary data concerning the U.S. market, 1989-91, January-September 1991, and 
January-September 1992 

It'illll 

(Quantity-billion bits, except where noted, valuesl,000 dollars, unit values 
are par million bits, period changes-percent, except where noted) 

Reported data ~P~er~1~·o~d=--=c~h~a=n8g~es....._ __________________ ~ 
Jan.-Sept.-- Jan.-Sapt. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

* * * * * * * 
Source: Compiled from data submitted in response to questionnaires of .the U.S. International Trade Conmission. 
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Table D-5 
Uncased 16 Hag DRAMll: SW11Dary dat.a concerning t.he U.S. market., 1989-91, January-Sept.amber 1991, and 
January-Sept.amber 1992 

Item 

(Quantity-billion bits, except where not.ad, value•l,000 dollars, unit values 
are er million bits eriod chan ea ercent. exce t where not.ad 

apart.a at.a =-=•~r~io::..c,.....ang=:..~•~•..._ __________ ,......,,... ... .....,.,_ 
Jan.-Sept..-- Jan.-Sep\. 

1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-!Z 

* * * * * * * 
Source: Compiled from dat.a sUblDit.t.ed in response t.o questionnaires of t.he U.S. Int.ernat.ional Trade Coanlaalon. 

Table D-6 
Cased DRAHs<256K density: SW11Dary data concerning the U.S. market., 1989-91, January-Sept.ember 1991, and 
January-Sept.amber 1992 

Item 1989 1990 1991 

* * * * 

Jan.-Sept. --
1991 1992 

* * 

1989-91 1989-90 

* 

Jan.-lip\. 
1990-91 1991-92 

Source: Compiled from data sUblDit.t.ed in response t.o questionnaires of t.he U.s. fnt.ernat.ionai Trade coanlaalon. 

Table D-7 
Cased 256K DRAHs: SW11Dary data concerning t.he U.S. market., 1989-91, January-Sept.amber 1991, and 
January-September 1992 

It.am 

(Quantity=billion bits, except where not.ad, 
are er million bits eriod chan ea 

Reporte data 

1989 1990 1991 1991 1992 

* * * * * 

1989-91 

* * 

1989-90 
Jan.-lep£. 

1990-91 1991-92 

source: Compiled from data sUblDitted in response t.o questionnaires of tbe U.s. lnt.ernatlonai Trade cOiilDlaalon. 

Table D-8 
Cased 1 Hag DRAHs: SW11Dary data concerning the U.S. market, 1989-91, January-Sept.ember 1991, and 
January-Sept.amber 1992 

It.em 

(Quantity-billion bits, except. where not.ad, valua-1,000 dollars, unit values 
are per million bit.a. period changes-percent.. except where not.ad> 

* * * * * * * 
source: Compiled from data sUbiDit.ted in response t.o questionnaire• of the U.S. International Trad• CCiiiilDlaalon. 

Table D-9 
Cased 4 Hag DRAHs: Sumnary dat.a concerning t.he U.S. market, 1989-91, January-Sept.ember 1991, and 
January-Sept.amber 1992 

It.am 1989 1990 1991 

* * * 

1991 1992 

* * * 

Jan.-Sept.. 
1989-91 1989-90 1990-91 1991-92 

* 
source: compiled from data sUblDitt.ed in response t.o questionnaires of the U.s. lnt.ernat.ionai Trade cOiilDlaalon. 

Table D-10 
Cased 16 Hag DRAHs: SW11Dary dat.a concerning the U.S. market., 1989-91, .January-Sept.ember 1991, arid 
January-Sept.amber 1992 

It.am 1989 1990 1991 

* * * 

Jan.-Sept..--
1991 1992 

* * * 

Jan.-SepE. 
1989-91 1989-90 1990-91 1991-92 

* 
Source: Compiled from data subDlitted in response t.o questionnaires of the U.S. Int.ernat.ionai Trade COllllllsalon •. 
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INCOME-JJn)-LOSS DATA FOR DRAMS 

Operations on DRAMs of under 1 Meg 

The under 1 Meg DRAM opera~iQns of U.S. producers are shown in table D-
11. Net sales ***· Quantities s~ld, as shown in table D-12, *** The 
average unit sales value ***· The unit sales value ***· 

The companies realized ***· The operating income (loss) margins were 

*** 
Selected income-and-loss dat-a for under 1 Meg DRAMs, by firm, are 

presented in table D-13. *** 

Table D-11 
Income-and-loss experience of U.S. producers1 on their operations producing 
under 1 Meg DRAMs, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Jan. -Sept. --
Item 1989 1990 1991 19912 1992 

* * * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 
2 Certain amounts are higher in interim 1991 than the year of 1991 because 

some of the companies have fiscal years ending Mar. 31, 1992; such data are 
included in 1991. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table D-12 
Income-and-loss experience (on a per-DRAM basis) of U.S. producers 1 on their 
operations producing under 1 Meg DRAMs, fiscal years 1989-91, January-September 
1991, and January-September 1992 

Jan. -Sept- -
Item 1989 1990 1991 19912 1992 

* * * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 
2 Certain amounts are higher in interim 1991 than the year of 1991 because 

some of the companies have fiscal years ending Mar. 31, 1992; such data are 
included in 1991. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table D-13 
Income-and-loss experience of U.S. producers1 on their operations producing 
under 1 Meg DRAMs, by firms, fiscal years 1989-91, January-September 1991, 
and January-September 1992 

Jan. -Sept. - -
Item 1989 1990 1991 19912 1992 

* * * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 
2 Certain amounts are higher in interim 1991 than the year of 1991 because 

some of the companies have fiscal years ending Mar. 31, 1992; such data are 
included in 1991. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Operations on 1 Meg DRAHs 

The 1 Meg DRAM operations of U.S. producers are shown in table D-14. 
The net sales value ***· Quantities sold, as shown in table D-15, ***· 
However, the average unit sales value *** The quantities sold *** The unit 
sales value ***· 

The companies realized ***· *** 

Selected income-and-loss data for l Meg DRAMs, by firm, are presented in 
table D-16. *** 

Table D-14 
Income-and-loss experience of U.S. producers1 on their operations producing 1 
Meg DRAMs, fiscal years 1989-91, January-September 1991, and January-September 
1992 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

* * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Table D-15 
Income-and-loss experience (on a per-DRAM basis) of U.S. producers1 on their 
operations producing 1 Meg DRAMs, fiscal years 1989-91, January-September 
1991, and January-September 1992 

Jan.-Sept--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** Unit values were computed for those companies 

having net sales and may not be derivable from the data presented. The DRAM 
data presented do not include VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Table D-16 
Income-and-loss experience of U.S. producers1 on their operations producing 1 Meg 
DRAMs, by firms, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Operations on 4 Meg DRAHs 

The 4 Meg DRAM operations of U.S. producers are shown in table D-17. 
The net sales value ***· Quantities sold, as shown in table D-18, ***· 
However, the average unit sales value *** The quantities sold *** The unit 
sales value ***· 

The companies incurred***· *** 

Selected income-and-loss data for 4 Meg DRAMs, by firm, are presented in 
table D-19. 

* * * * * * * 
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Table D-17 
Income-and-loss experience of U.S. producers1 on their operations producing 4 
Meg DRAMs, fiscal years 1989-91, January-September 1991, and January-September 
1992 

Jan. -Sept. - -
Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are ***· The DRAM data presented do not include VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table D-18 
Income-and-loss experience (on a per-DRAM basis) of U.S. producars 1 on their 
operations producing 4 Meg DRAMs, fiscal years 1989-91, January-September 1991, 
and January-September 1992 

Item 1989 1990 1991 
Jan. -Sept- -
1991 1992 

* * * * * * * 
1 The producers are ***· Unit values were computed for those companies having 

net sales and may not be .derivable from the data presented. The DRAM data 
presented do not includ,e VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 

Table D-19 
Income-and-loss experience of U.S. producers 1 on their operations producing 
4 Meg DRAMs, by firms, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Jan.-Sept.--
Item 1989 1990 1991 1991 . ' 1992 

* * * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the U.S. 
International Trade Commission. 
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Operations on 16 Meg DRAMs 

The 16 Meg DRAM operations of U.S. producers are shown in table D-20. 

* * * * * * * 

Table D-20 
Income-and-loss experience of U.S. producers 1 on their operations producing 16 
Meg DRAMs, by firms, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

Cl.000 dollars) 
Jan. -Sept. - -

Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 

Operations on Over 16 Meg DRAMs 

The over 16 Meg DRAM operations of U.S. producers are shown in table D-

21. *** 

Table D-21 
Income-and-loss experience of U.S. producers1 on their operations producing 
over 16 Meg DRAMs, fiscal years 1989-91, January-September 1991, and 
January-September 1992 

{1,000 dollars) 
Jan. -Sept. - - · 

Item 1989 1990 1991 1991 1992 

* * * * * * * 
1 The producers are *** The DRAM data presented do not include VRAMs. 

Source: Compiled from data submitted in response to questionnaires of the 
U.S. International Trade Commission. 
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Tabla E-1 
Uncased DRAMs: SU11111ary data concaming the U.S. market, 1989-91, J·anuary-Saptambar 1991, and January-September 
1992 

(Quantity-billion bits, except where noted, valu-1,000 dollars, ··unit values and unit 
labor costs are par million bits.·period changes-percent. except where noted) 

Reported data ~P_a_r_i_o_d.._.c~h~a~n~s~•~s-...~~~~~~..,,..~.....,,,-...,..... 
Jan.-Sapt.-- Jan.-Sapt. 

I tent 

U.S. consumption quantity: 
Amount .................... . 
Producers' share' ......... . 
Importers' share:' 

Korea (i!:l' Hag) .......... . 
Korea (<l Hag).. ..... ." ..... . 
Other sources ...... ; .... . 

Total ................. . 
U.S. consumption value: 

AmoUnt .................... . 
Producers' share' ......... . 
Importers' share:' 

Korea (!:l Hag) .......... . 
Korea (<l Mag) .......... . 
Other sources ........... . 

Total ................. . 

1989 

••• 
••• 
••• 
••• 
••• 
*** 

*** 
*** 

*** 
*** 
*** 
••• 

U.S. importers' imports from--· 
Korea(U Hag): 

U.S. shipnents quantity .. 
·u . S. shipnents value .... . 
Unit value .............. . 
·Ending inventory qty .... . 

Korea<l Hag: 
U.S. shipnents quantity .. 
U.S. shipnents value ..... 
Unit value ....•.......... 
Ending inventory qtt ..... 

Other sources: 
U.S. shipnents quantity .. 
U.S. shipnents value .... . 
Unit value .............. . 

'Ending inventory qty .... . 
All sources: 

U.S. shipnents quantity .. 
U.S. shipnants value ..... 
Unit value .......... 1 •••• 

U.S. producers'--
Average capacity (l,000 

wafers) ................. . 
Wafer starts (1,000 

wafers) ................. . 
Capacity utilization' · ..... . 
Production quantity ...•.... 
U.S. shipnents: 

'Quantity ................ . 
Value ... ~ .......•........ 
Unit value .............. . 

Export shipments: 
Quantity ................ . 
Exports/ihipnents' ...... . 
Value ... ; ............... . 
Unit value .............. . 

Ending inventory quantity .. 
Inventory/shipnentsi ...... . 
Production workers ........ . 
Hours worked Cl,OOOs) ..... . 
Total comp. ($1,000) ...... . 
Hourly total compensation .. 
Productivity (million 

bits/hour) .............. . 
Unit labor costs .......... . 

••• 
••• 
••• ••• 
*** 
••• 
••• ••• 
••• 
••• 
• •• 
••• 
*** 
*** 
*** 

1,291 

1,241 
96.1 

132,574 

••• 
••• 
••• 
••• 
• •• 
••• 
*** 
••• 
••• 

4,655 
9,382 

145,544 
$15.51 

14 .1 
$1.10 

1990 

••• 
• •• 
• •• 
••• 
••• 
*** 

*** 
*** 

*** 
*** 
*** 
*** 

••• 
*** 
••• ••• 
••• 
••• 
• •• 
••• 
*** 
••• 
*** 
••• 
*** 
• •• 
••• 

1,558 

1,393 
89.4 

202,399 

••• 
*** 
••• 
••• 
*** 
*** 
••• 
••• 
*** 

4,150 
8,676 

148,474 
$17 .11 

22.7 
$0.76 

1991 

• •• 
*** 

••• 
••• 
••• 
*** 

*** 
*** 

*** 
*** 
*** 
••• 

••• 
••• 
••• 
*** 
••• 
••• 
••• 
••• 
*** 
••• 
••• 
••• 
*** 
••• 
*** 

1,575 

1,416 
89.9 

322,594 

••• 
*** 
*** 

• •• 
*** 
*** 
••• 
*** 
••• 

4,340 
9,056 

164. 844 
$18.20 

35.4 
$0.51 

1991 1992 1989-91 1989-90 1990-91 1991-92 

••• 
• •• 
• •• 
*** 
••• 
*** 

*** 
*** 

••• 
••• 
• •• 
••• 

• •• 
*** 
• •• 
*** 

• •• . .. 
• •• 
• •• 
*** 
*** 
••• 
••• 
••• 
••• 
*** 

1,149 

1,070 
93.1 

230,352 

••• 
••• 
••• 
*** 
*** 
*** 
• •• 
*** 
••• 

4,290 
7,474 

132,793 
$17. 77 

30.8 
$0.58 

••• 
••• 
*** 
*** 
• •• 
*** 

• •• 
••• 
••• 
••• 
••• 
*** 

••• 
• •• 
• •• 
··~ 
*** 
••• 
••• 
• •• 
*** 
• •• 
••• 
••• 
• •• 
*** 
*** 

1,226 

1,043 
85.1 

321, 726 

••• 
••• 
••• 
*** 
*** 
••• 
••• 
••• 
••• 

3,.710 
6,121 

119,518 
$19.52 

52.6 
$0.37 

• •• 
••• 
••• 
••• 
••• 
*** 

*** 
*** 
••• 
*** 
*** 
••• 

••• 
*** 
••• 
••• 
••• 
·~· ••• 
••• 
••• 
••• 
*** 
*** 

••• 
• •• 
••• 

+22.0 

+14.1 
-6.2 

+143.3 

••• 
••• 
••• 
••• 
••• 
*** 
*** 
*** 
• •• 

-6 .. 8 
-3.5 

+13.3 
+17.3 

+151.5 
-53.3 

• •• 
• •• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 

*** 
••• 
• •• ••• 
••• 
*** • •• 
*** 

• •• 
• •• 
*** • •• 
••• 
••• 
••• 

+20.7 

+12.2 
-6.7 

+52.7 

• •• 
• •• 
• •• 
*** 
*** "· . .. . 
. .. . 
• •• 
••• 

-1!,l,8 
-7.5 
+2.0 

+10.3 

+61.0 
-31.5 

• •• 
• •• 
• •• 
• •• 
• •• ••• 
••• 
• •• 
••• 
••• 
• •• 
*** 

*** 
***. 
• •• • •• 
*** 
••• 
*** 
*** 

*** 
••• 
• •• 
• •• 
••• 
*=** 
*** 

+1.1 

+l. 7 
+0.5 

+59.4 

••• 
*** 
*** 

*** 
••• 
••• 
*** 
••• 
• •• 

+4.6 
+4.4 

+il.O 
+6.4 

+56.2 
-31.9 

• •• 
• •• 
• •• 
• •• 
• •• 
• •• 
••• 
••• 
• •• 
• •• 
• •• 
*** 

*** 
*** 
*** 
• •• 
*** 
*** 
*** 
*** 

*** 
• •• 
*** 
*** 

• •• 
• •• 
••• 

+6.7 

-2.5 
-8.1 

+39 .. 7 

• •• • •• 
• •• 
*** 
••• 
• •• 
*** 
• •• 
• •• 

-13.5 
-18.1 
-10.0 
+9.9 

+70.5 
-35.9 

1 'Reported data' are in percent and 'period changes' are in percentage-points. 

Note.--Pariod changes are derived from the unrounded data. Because of rounding, figures may not add to the 
totals shown. Unit values and other ratios are calculated using data of firms supplying both numerator and 
denominator information. Part-year inventory ratios are annualized. 

Source: Compiled from data submitted ·in re&ponsa to questionnaires of the U.S. International Trade Conmission. 
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Tabla E-2 
Uncased DRllHs~l Meg: Sunmary data concerning the U.S. markat, 1989-91, January-Sep~ember 1991, and 
Januar)'-September 1992 

(Quantity-billion bits, except where noted, value-1,000 dollars, unit values and unit 
labor costs are per million bits. period changes-percent. except. where noted> 

Reported data ~P~earaio~d..._.c~h.ap8·~1~e~•.__~~~~~..,,..~-=~,-
Jan.-Sept.-- Jan.-Sept. 

Itlllll 

U.S. consumption quantity: 
Amount .........••.•....••.• 
Producers' share' .•.•..•..• 
Importers' share:' 

Korea •........•••........ 
Other sources •••.......•. 

Total ....•.••.•••..•.•• 
U.S. consumption value: 

Amount ...••.•••...........• 
Producers' share' .•.•••••.. 
Importers' share:' 

Korea ....••....•••.•..... 
Other sources •...•..•.•.. 

Total .......•.......... 
U.S. i•porters' imports from--

Korea: 
U.S. shipments quantity •. 
U.S. shipments value ...•. 
Unit value .•...•••..•.•.• 
Ending inventory qty .•.•. 

Other sources: 
U.S. shipment• quantity •• 
U.S. shipments value ..... 
Unit value .......•.•..... 
Ending inventory qty ....• 

All sources: 
U.S. shipments quantity .. 
U.S. shipments value .... . 
Unit value .............. . 

U.S. producers'--
Average capacity (1,000 

wafers) •......•..•....•.• 
Wafer starts (1,000 

wafers) •....•.•••.....•.. 
Capacity utilization' ..... . 
Production quantity ••.....• 
U.S .• shipments: 

Quantity .......•......... 
Value ...•••.•..•.•..•.... 
Unit value ••.••...•...•.. 

Export shipments: 
·Quantity ....••••..••.•... 
Exports/shipments' ...... . 
Value .•....•....• , ...... . 
Unit value .•..•..•....... 

Ending inventory quantity .• 
Inventory/shipments' ......• 
Production workers ........ . 
Hours worked (1,000s) ..... . 
Total comp. ($1,000) ......• 
l;lourly total compensation .. 
Productivity (million 

bits/hour) .••.•.•........ 
Unit labor costs ••••..••... 

1989 

*** 
*** 

*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
**!l!r 

*** 
•** 
**"' 
~· 

• •• 

*'!"* 
*** 
*** 

*** 
*** 
*** 
*·** 
**'I' 
*** 
*'I'.* 
*** 
·*** 
*** 

*** 
*** 

1990 

*** 
*** 

*** 
*** 
·*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

1991 

*** 
*** 

*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

1991 1992 1989-91 1989-90 1990-91 1991-92 

*** 
*** 

*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

*** 
*** 

*** 
• •• 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** ..... 
*** , .. 
••• 
*** 
*** 

**tr 
*** 
*** 

• •• ..... 
·*** 
'llfl.11 

**" **• 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 

*** 
*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 

*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 

*** 
*** 
*** 

*** 
·*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 

*** 
*** 

• 'Reported data' are in percent and 'period changes' are in percentage-points. 

Note.--Period changes are derived from the unrounded data. Because of rounding, figures may not add to the 
totals shown. Unit values and other ratios are calculated using data of firms supplying both numerator and 
denominator information. Part-year inventory ratios are annualized. 

Source: Compiled from data submitted in response to questionnaires of the U.S. Inte.rnational Trade Coamission. 
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Table E-3 
Cased DRAMs: Sumnary data concerning the U.S. market, 1989-91, January-September 1991, and January-September 1992 

(Quantity-billion bies, except where noted, valua-1,000 dollars, unit values and unit 
labor costs are per million bits. period changes=percent. except where noted) 

Reported data :P~•~r~i~o~d'-"c=h;an=ag:•:s~~~~~,,-~---~~ 
Jan.-Sept.-- Jan.-Sept. 

Item 1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

U.S. consumption quantity: 
Amount..................... 248,298 392,049 618,216 436,499 728,376 +149.0 
Producers' share: 1 

U.S. dice cased in--
Korea. : . . . . • . • . . . . . . . . . 0 0 0 O O 12 1 

Uni tad States . . . . . . . . . . *** *** *** *** *** *** 
3rd sources • .'.......... *** *** *** *** *** *** 

Subtotal............. *** *** *** *** *** *** 
3rd-source dice cased in 

Uni tad ·States • . . . . . . . . . *** *** *** *** *** *** 
Total. . . . . . • . • . . . . . . . *** *** *** *** *** *** 

Importersr·share: 1 

Korean dice (l!:l Hag) 
cased in--

Korea; • . . . . . . . • . . . . . . . . *** *** *** *** *** *** 
Uni tad States . . . . . . . . . . o o o o o '2 ' 

3rd sources. . . . . . . . . . . . *** *** *** *** *** *** 
Subtotal. . . . . . . . . . . . . *** *** *** *** *** *** 

Korean dice (<l Hag) 
cased in--

Korea ...•...•..•.... ;.. *** *** *** *** *** *** 
Uni tad States . . . . . . . . . . 0 O O O O 12 1 

3rd sources. . . . . . . . . . . . *** *** *** *** *** *** 
Subtotal. . . . . . . . . . . . . *** *** *** *** *** *** 

3rd-source dice cased in--
Korea CU Hag)......... 0 0 0 0 1• 1 

Korea (<l Hag)......... *** *** *** *** *** *** 
3rd sources. . . . . • . • . . . . *** *** *** *** *** *** 

Subtotal............. *** *** *** *** *** *** 
Total .... ' . . . . . . . . . . *** *** *** *** *** *** 

U.S. consumption value: 
.Amount ..................•.. 2,892,008 2,223,663 2,451,510 1,802,268 2,151,591 -15.2 
Producers' share:• 

U.S. dice cased in--
Korea.................. 0 O O o O 121 

United States. . . . . . . . . . *** *** *** *** *** *** 
3rd sources. . . . . . . . . . . . *** *** *** *** *** *** 

Subtotal. . • . • . . . . . . . . *** *** *** *** *** *** 
3rd-source dice cased in 

United States. . . . . . . . . . *** *** *** *** *** *** 
Total. . . • . . . • • . . . • . . . *** *** *** *** *** *** 

Importers' share:• 
Korean dice (l!:l Hag) 

cased in--
Korea.................. *** *** *** *** *** *** 
United States .' . . . . . . . . . 0 O O O O <2 > 
3rd sources. . . . . . . . • . . . *** *** *** *** *** *** 

Suh.total. • . . . . . . . . . . . *** *** *** *** *** *** 
Korean dice (<l Meg) 

cased in--
Korea.................. *** *** *** *** *** *** 
United States. . . . . • . . . . 0 O O O O <2 > 
3rd sources. . . . . . . . . . . . *** *** *** *** *** *** 

Subtotal. . . . . . . . . . • . . *** *** *** *** *** *** 
3rd-source dice cased in--

Korea (l!:l Meg) . . . . . . . . . *** *** *** *** *** *** 
Korea (<l Hag)......... *** *** *** *** *** *** 
3rd sources. . . . . . . • . . • • *** *** *** *** *** *** 

Subtotal. . . . . . . . . . . . . *** *** *** *** *** *** 
Total. . . . . . . . . . . . . . *** *** *** *** *** *** 

U.S. importers' imports from--
Korea (Korean dicel!:l Hag): 

U.S. shipments quantity. . *** *** *** *** *** *** 
U.S. shipments value. . • • . *** *** *** *** *** *** 
Unit value............... *** *** *** *** *** *** 
Ending inventory qty. . . . . *** *** *** *** *** *** 

See footnotes at end of table. 

+57.9 

(2) 

*** 
*** 
*** 

*** 
*** 

*** m 

*** 
*** 

*** (Z) 

*** 
*** 
(2) 

*** 
*** 
*** 
*** 

-23.l 

(2) 

*** 
*** 
*** 

*** 
*** 

*** (2) 

*** 
*** 

*** (2) 

*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

+57.7 

(2) 

*** 
*** 
*** 

*** 
*** 

*** (2) 

*** 
*** 

*** 
(2) 

*** 
*** 
(2) 

*** 
*** 
*** 
*** 

+10.2 

(2) 

*** 
*** 
*** 

*** 
*** 

*** (2) 

*** 
*** 

*** (2) 

*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

+66.9 

(2) 

*** 
*** 
*** 

*** 
*** 

*** 
(2) 

*** 
*** 

*** (2) 

*** 
*** 
(2)(5) 

*** 
*** 
*** 
*** 

+19.4 

(2) 

*** 
*** 
*** 

*** 
*** 

*** (2) 

*** 
*** 

*** (2) 

*** 
*** 

*** 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 
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Table E-3--Continued 
Cased DRAMs: Swmnary data concerning the U.S. market, 1989-91, January-September 1991, and January-Sept.mber 1992 

(Quantity=billion bits, except where noted, valua-1,000 dollar•, unit values and unit 
labor costs are per million bits. period changes-percent. except where noted) 

Item 

U.S. importers' imports from--
3rd sources (Korean 

dice~l Meg): 
U.S. shipments quantity .. 
U.S. shipments value .... . 
Unit value .............. . 
Ending inventory qty .... . 

Korea (Korean dice<l Meg): 
U.S. shipments quantity .. 
U.S. shipments value ..... 
Unit value ....•.......... 
Ending inventory qty ..... 

3rd sources (Korean dice<l 
Meg): 

U.S. shipments quantity .. 
U.S. shipments value .... . 
Unit value .............. . 
Ending inventory qty .... . 

Korea (3rd-source dice~l 
Meg): 
U.S. shipments quantity .. 
U.S. shipments value .... . 
Unit value .............. . 
Ending inventory qty .... . 

Korea (3rd-source dice<l 
Meg): 

U.S. shipments quantity .. 
U.S. shipments value .... . 
Unit value .............. . 
Ending inventory qty .... . 

3rd sources (3rd-source 
dice): 

U.S. shipments quantity .• 
U.S. shipments value •.... 
Unit value .............. . 
Ending inventory qty .•... 

Korea (U.S. dice): 
U.S. shipments quantity .. 
U.S. shipments value •.... 
Unit value .....•......... 
Ending inventory qty ....• 

3rd sources (U.S. dice): 
U.S. shipments quantity .• 
U.S. shipments value .•..• 
Unit value ......•..•.•... 
Ending inventory qty ..... 

All sources: 
U.S. shipment• quantity .. 
U.S. shipments value •.•.. 
Unit value •..........•... 

U.S. producers'-­
Average capacity (1,000 

units) .•..•.•.•.•...•.•.• 
Production (1,000 units) ..• 
Capacity utilization' ..... . 
Production quantity •....••. 

See footnotes at end of table. 

Reported data .P.e_r_i_o.d....,.ch_..ang .... e_a..._~~~~~~"""!~"'!" 
Jan.-Sept.-- J.n.-lapt. 

1989 

*** 
• •• 
*** 
••• 
*** 
*** 
*** 
*** 

*** 
*** 
• •• 
*** 

*** 
*** 
• •• 
*** 

*** 
*** 
• •• 
*** 

*** 
*** 
*** 
• •• 
• •• 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

166,583 
148,604 

89.2 
54,613 

1990 

*** 
••• 
*** 
• •• 
*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
• •• 
••• 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
••• 
*** 
*** 
*** 
*** 

*** 
*** 
*** 

169,945 
149,218 

87.8 
101,926 

1991 

*** 
••• 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

••• 
*** 
••• 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
••• 

162,937 
151,303 

92.9 
167,504 

1991 1992 1989-91 1989-90 1990-21 1991-92 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

••• 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

... 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

127,276 
118,195 

92.9 
124,159 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

118,191 
103,993 

88.0 
170,312 

*** 
*** 
*** 
*** 

*** 
*** 
••• 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
• •• 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

-2.2 
+1.8 
+3.7 

+206.7 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

+2.0 
+o.4 
-1.4 

+86.6 

*** 
*** 
*** 
*** 

-· *** 
••• 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** ·­*** 
*** 

*** 
*** ••• 
*** 

••• 
••• ·­••• 
*** 
*** 
*** 

-4.1 
+1.4 
+5.1 

+64.3 

... 
••• ••• ••• 
••• 
*** ... ... 
... -· ... 
••• 

*** 
••• 
*** 
••• 

*** 
*** ·­*** 

*** ... 
*** 
*** 

-· ... 
••• ... 
••• ••• ••• ... ... ... ·-

-7.1 
-u.o 
-4.9 

+37.Z 
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Table E-3--Continued 
Cased DRAMa: SU11111ary data concerning the U.S. m~ket, 1989-91, January-September 1991, and January-September 1992 

(Quantity-billion bits, except where noted, value-1,000 dollars, unit values and unit 
labor costs are per million bits~ period changes-percent. except where noted) 

Reported data - aP~e~r4i~o~d'-lllc~h~angUAzeas~~~~~,,....~..,,..~--
Jan, -Sept.-~·· Jan. -Sept. 

Item 1989 1990 .1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

U.S. producers'--
U.S. shipments o U.S.­

cased DRAMa, by dice­
fabrication origin: 

Quantity: 
Korean dice •......•.... 
U.S. dice ........••.... 
3rd-source dice ......•. 

Total ••.•.........••. 
Value: 

Korean dice .......•.... 
U.S. dice .•••......•... 
3rd-source dice .•..•... 

Total •••.•.•..••..••. 
Unit value: 

Korean dice ...•........ 
U.S. dice .••.•..•••••... 
3rd-source dice .••..... 

Total ....•.•......••. 
Export shipments: 

Quantity ......•.......•.. 
Exports/shipments• ...... . 
Value ....•..•.•...•...•.. 
Unit value ••.•........•.. 

Ending inventory quantity .. 
Inventory/shipments' .....•• 
Production workers ...•.•.•. 
Bour• worked (1,000s) ....•• 
Total comp. ($1,000) .•••..• 
Hourly total compensation .• 
Productivity (units/hour) •. 
Unit labor costs ..•....••.. 

*** ••• 
*** *** 
••• *** 
*** *** 

*** ••• 
*** *** 
*** ••• 
*** *** 

*** *** 
••• • •• 
*** *** 
••• *** 

*** ••• 
*** ••• 
*** *** 
*** *** 
*** *** 
• •• *** 

1,727 1,636 
3,671 3,522 

50,851 ti9,233 
$13.85 $13.98 

13.4 27.0 
$1.04 $0.52 

• •• ·*** *** 
*** *** *** 
*** ••• • •• 
••• *** *** 

• •• • •• *** 
••• *** • •• 
*** *** *** 
*** *** *** 

••• • •• *** 
*** ••• *** 
*** ••• *** 
••• *** *** 

*** *** ••• 
*** *** *** 
*** *** *** 
*** *** *** 
*** *** ••• 
*** *** *** 

1,676 1,520 1,389 
3,485 3,006 2,702 

49,944 42,354 41,160 
$14.33 $14.09 $15.23 

46.3 39.7 57.2 
$0.31 $0.35 $0.27 

1 'Reported data' are in percent and 'period changes' are in percentage-points. 
2 Not applicable. 

••• *** *** ••• 
*** *** *** ••• 
*** *** *** *** 
*** *** *** *** 

*** *** *** *** 
*** *** *** *** 
*** ••• • •• *** 
*** *** *** *** 

*** *** *** *** 
*** *** *** *** 
*** *** *** *** 
*** *** ••• *** 

*** *** *** *** 
••• *** *** ••• 
*** *** *** *** 
*** *** ••• *** 
*** *** *** *** 
*** *** *** *** 

-3.0 -5.3 +2.4 -8.6 
-5.1 -4.1 -1.1 -10.1 
-1.8 -3.2 +1.4 -2.8 
+3.5 +0.9 +2.5 +8.1 

+246.6 +102.1 +71.4 +43.9 
-70.1 -50.1 -40.2 -24.9 

Note.--The term '3rd source' refers to countries other than Korea and the United States. 
from the unrounded data. Because of rounding, bit figures and shares may not add to the 
other ratios are calculated using data of firma supplying both numerator and denominator 
inventory ratios are annualized. 

Period changes are derived 
totals shown. Unit values and 
information. Part-year 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Coamission. 
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Table E-4 
Cased DRAHs?l Meg: Sunmary data concerning the U.S. market, 1989-91, January-September 1991, and January-September 
1992 

{Quantity-billion bits, except where noted, value•l,000 dollars, unit.values and unit 
labor costs are per million bits. period changes-percent. except where noted) 

Reported data ~P~e~r~i~o~d:....::c~h~ang=i;~e~s._~~~~~~~~~ 
Jan.-Sept.-- Jan.-Sept. 

Item 

U.S. consumption quantity: 
Amount •...•••.••.•..•••••.. 
Producers' share:• 

U.S. dice cased in--
Korea ................. . 
United States ..•....... 
3rd sources .•....•..... 

Subtotal. ........... . 
3rd-source dice cased in 

United States ......... . 
Total ............... . 

Importers 1 share: 1 

Korean dice cased in--
Korea· ..•..... · ......... . 
United States •....•.... 
3rd sources ........... . 

Subtotal. .•.•.•..•.•• 
3rd-source dice cased in--

Korea .....•............ 
3rd sources ........... . 

Subtotal ..•.......... 
Total ...•..•.•..•.. 

U.S. consumption value: 
Amount ••.•..••••..•.•..•..• 
Producers' share:' 

U.S. dice cased in--
Korea .............•..•. 
United States •......... 
3rd sources .•.•........ 

Subtotal ............ . 
3rd-source dice cased in 

United States ......... . 
Total ......•......... 

Importers' share:' 
Korean dice cased in--

Korea ••..••.........•.. 
United States •..•...... 
3rd sources •.••....•... 

Subtotal .........•... 
3rd-source dice cased in--

Korea .•....•..•.•...... 
3rd sources ........... . 

Subtotal ........•..•. 
Total .....•....•... 

U.S. importers' imports from--
Korea (Korean dice): 

U.S. shipnents quantity .. 
U.S. shipnents value ....• 
Unit value ..•.••..•...... 
Ending inventory qty ..... 

3rd sources (Korean dice): 
U.S. shipnents quantity .. 
U.S. shipnents value .•.•• 
Unit value ..•.•.....•.... 
Ending inventory qty, ... , 

Korea (3rd-source dice): 
U.S. shipnants quantity .. 
U.S. shipnents value .•.•. 
Unit value .•. I I. I •• I. I I •• 

Ending inventory qty •.... 
3rd sources (3rd-source 

dice): 
U.S. shipnents quantity .. 
U.S. shipnents value •.... 
Unit value •.•..•......... 
Ending inventory qty ..... 

Sea footnotes at end of table. 

1989 

187,373 

0 
••• 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

1,995,253 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

.1990 

351,647 

0 
*** 
*** 
*** 

*** 
*** 

••• 
0 

••• 
*** 

*** 
*** 
*** 
*** 

1,934,552 

0 
*** 
*** 
*** 

*** 
*** 

.... 
0 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

1991 

597,182 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

2,322,531 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

1991 1992 1989-91 1989-90 1990-91 1991-92 

419,096 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

1,693,718 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

720,378 

0 
*** 
*** 
*** 

*** 
*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

2,106,553 

0 
*** 
*** 
*** 

*** 
·*** 

*** 
0 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

+218.7 

121 

*** 
*** 
*** 

*** 
*** 

*** 
(I) 

*** 
*** 

*** 
*** 
*** 
*** 

+16.4 

(l) 

*** 
*** 
*** 

*** 
*** 

*** 
Ill 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

+87.7 

(I) 

*** 
*** 
*** 

*** 
*** 

*** 
II) 

*** 
*** 

*** 
*** 
*** 
*** 

-3.0 

Ill 

*** 
*** 
*** 

*** 
*** 

*** 
(I) 

*** 
*** 

*** 
*** 
*** 
*** 

••• 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

+69.8 

Ill 

*** 
*** 
*** 

*** 
*** 

*** 
12) 

*** 
*** 

*** 
*** 
*** 
*** 

+20.1 

Ill 

*** 
*** 
*** 

*** 
*** 

*** 
"111 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

+71.9 

II) 

*** 
*** 
*** 

*** 
*** 

*** 
(2) 

*** 
*** 

*** 
*** 
*** 
*** 

+24.4 

(l) 

*** 
*** 
*** 

*** 
*** 

*** 
(I) 

*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
*** 

I 
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Table E-4--Continued 
Cased DRAMs~l Meg: SWllDary data concerning the U.S. market, 1989-91, January-September 1991, and January-September 
1992 

(Quantity=billion bits, except where noted, value=l,000 dollars, unit values and unit 
labor costs are per million bits, period changes=percent. except where noted) 

Reported data ~P~e~r~i~o~d~c~h~an~g~e~s=-~~~~~~~~~ 
Jan. -Sept. -- Jan. -Sept. 

Item 1989 1990 1991 1991 1992 1989-91 1989-90 1990-91 1991-92 

U.S. importers' imports from--
Korea (U.S. dice): 

U.S. shipments quantity .. 
U.S. shipments value .... . 
Unit value .............. . 
Ending inventory qty .... . 

3rd sources (U.S. dice): 
U.S. shipments quantity .. 
U.S. shipments value .... . 
Unit value .............. . 
Ending inventory qty .... . 

All sources: 
U.S. shipments quantity .. 
U.S. shipments value ..... 
Unit value ............•.. 

U.S. producers'--
Average capacity (1,000 

units) .................. . 
Production (l,000 units) .. . 
Capacity utilization' ..... . 
Production quantity ....... . 
U.S. shipments of U.S.-

cased DRAMs, by dice­
fabrication origin: 

Quantity: 
Korean dice ...•........ 
U.S. dice ............. . 
3rd-source dice ....... . 

Total. .............. . 
Value: 

Korean dice ........... . 
U.S. dice .........•.... 
3rd-source dice ....... . 

Total ............... . 
Unit value: 

Korean dice ........... . 
U.S. dice ............. . 
3rd-source dice ....... . 

Total ............... . 
Export shipments: 

Quantity ................ . 
Exports/shipments' ...... . 
Value .............•...... 
Unit value •..•........... 

Ending inventory quantity .. 
Inventory/shipments' ...... . 
Production workers ........ . 
Hours worked (l,OOOs) ..... . 
Total comp. ($1,000) ...... . 
Hourly total compensation .. 
Productivity (units/hour) .. 
Unit labor costs .......... . 

(2) 

0 
0 

0 

• •• 
• •• • •• 
• •• 
• •• 
• •• 
• •• 

• •• 
• •• 
• •• 
• •• 

• •• 
• •• 
• •• 
*** 

• •• 
• •• 
*** 
• •• 
• •• 
*** 
• •• 
• •• 
*** 
*** 
• •• 
• •• 
*** 
• •• 
• •• 
*** 
*** 
••• 
• •• 
••• 

(2) 

0 
0 

0 

• •• 
• •• 
••• 
• •• 
••• 
••• 
••• 

••• 
••• 
••• 
• •• 

••• 
••• 
••• 
••• 
• •• 
••• 
••• 
*** 

*** 
••• 
••• 
••• 
*** 
*** 
••• 
• •• 
*** 
••• 
••• 
••• 
• •• ••• 
••• 
• •• 

(Z) 

0 
0 

0 

••• 
••• 
••• 
*** 

••• 
• •• 
••• 

• •• 
*** 
••• 
*** 

••• 
*** 
• •• 
*** 

*** 
*** 
*** 
*** 

*** 
••• 
• •• 
*** 

••• 
••• 
*** 
*** 
••• 
*** 
*** 
••• 
*** 
*** 
• •• 
*** 

(2) 

0 
0 

0 

• •• 
• •• 
• •• 
*** 

• •• 
*** 
• •• 

• •• 
• •• 
• •• 
*** 

• •• 
• •• 
*** 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
• •• 
*** 
*** 
*** 
*** 
*** 
• •• 
*** 
• •• 
••• 
*** 
*** 
*** 

(2) 

0 
0 

0 

• •• 
• •• 
• •• 
••• 
*** 
• •• 
*** 

••• 
*** 
*** 
*** 

*** 
••• 
••• 
*** 

*** 
*** 
*** 
*** 

*** 
*** 
*** 
• •• 
*** 
*** 
*** 
••• 
*** 
••• 
••• 
*** 
*** 
*** 
••• 
• •• 

1 'Reported data' are in percent and 'period changes' are in percentage-points. 
2 Not applicable. 

(2) 

(2) 

(2) 

(2) 

••• 
*** 
••• 
••• 
*** 
• •• 
••• 

• •• 
*** 
*** 
••• 

• •• 
• •• 
••• 
*** 

••• 
••• 
*** 
*** 

*** 
*** 
*** 
••• 
*** 
*** 
*** 
••• 
••• ••• 
••• 
• •• 
••• 
••• 
••• 
••• 

(2) 

(2) 

(2) 

(2) 

• •• 
• •• 
• •• 
••• 
*** 
*** 
• •• 

• •• 
• •• 
*** 
••• 

• •• 
••• 
• •• 
*** 

••• 
• •• 
••• 
*** 

*** 
• •• 
• •• 
• •• 
*** 
*** 
*** 
• •• 
*** 
• •• 
• •• • •• 
••• • •• 
••• 
••• 

12) 

(2) 

(2) 

(2) 

*** 
*** 
*** 
*** 

*** 
*** 
*** 

*** 
••• 
*** 
••• 

*** 
*** 
••• 
*** 

*** 
*** 
*** 
*** 

*** 
••• 
*** 
*** 

*** 
*** 
*** 
*** 
••• 
*** 
*** 
••• 
••• 
*** 
*** 
*** 

(2) 

(2) 

(2) 

(2) 

• •• 
••• 
••• 
*** 

*** 
••• 
*** 

• •• 
*** 
••• 
*** 

*** 
• •• 
*** 
*** 

*** 
••• 
*** 
*** 

••• • •• 
*** 
*** 

*** 
*** 
*** 
*** 
*** 
*** 
• •• 
• •• 
*** 
••• • •• 
••• 

Note.--The term '3rd source' refers to countries other than Korea and the United States. Period changes are derived 
from the unrounded data. Because of rounding, bit figures and shares may not add to the totals shown. Unit values and 
other ratios are calculated using data of firms supplying both numerator and denominator information. Part-year 
inventory ratios are annualized. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Co11111ission. 





F-1 

APPENDIX F 

UNIT PRODUCTION COSTS AND SOURCES 





F-3 

* * * * * * * 





G-1 

APPENDIX G 

COMMENTS RECEIVED FROM U.S. PRODUCERS ON THE IMPACT OF 
IMPORTS OF 1 MEG AND ABOVE DRAMS FROM KOREA 

ON THEIR GROWTH, INVESTMENT, ABILITY TO RAISE CAPITAL, 
AND/OR EXISTING DEVEWPMENT AND PRODUCTION EFFORTS 





G-3 

The Commission requested U.S. producers to describe any actual or 
anticipated negative effects of imports of 1 Meg and above DRAMs from Korea on 
their .growth, investment, ability to raise capital, or existing development 
and production efforts, including efforts to develop a derivative or more 
advanced version of the product. 

* * * * * * * 
The remaining responses were as follows: 

Actual Negative Effects 

* * * * * * * 

Anticipated Negative Effects 

* * * * * * * 

Influence of Imports on Capital Investment 

* * * * * * * 
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Table H-1 
U.S. and Korean DRAMs: Weighted-average contract prices, total quantities, and margins of under/(over)selling for 
sales of products 1 and 2 to Of.Ms, by quarters, January 1990-September 1992 

Product 1 Product 2 
United States United States Korea' 

Period Price Quantity Price Quantity Price Quantity Margin 
Per unit .!!nil! Per unit Units Per unit .!!nil! (Percent) 

1990: 
Jan.-Mar ... . 
Apr.-June .. . 
July-Sept .. . 
Oct.-Dec ... . 

1991: 
Jan.-Mar ... . * * * * * * * 
Apr.-June .. . 
July-Sept .. . 
Oct.-Dec ... . 

1992: 
Jan.-Mar ... . 
Apr.-June .. . 
July-Sept .. . 

l *** 
Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Conmission. 

Table H-2 
U.S. and Korean DRAHs: Weighted-average contract prices, total quantities, and margins of under/(over)selling for sales 
of products 3, 4, and 6 to Of.Ms, by quarters, January 1990-September 1992 

Period 

1990: 
Jan.-Mar .... 
April-June .. 
July-Sept .. . 
Oct.-Dec ... . 

1991: 
Jan.-Mar .... 
April-June .. 
July-Sept .. . 
Oct.-Dec ... . 

1992: 
Jan.-Mar .... 
April-June .. 
July-Sept ... 

l *** 

Product 3 
United States 
Price Quantity 
Per unit Uni ts 

* 

Product 4 
United States 
Price Quantity 
Per unit ~ 

* * * 

Product 6 
United States 
Price Quantity 
Per unit Yn!!& 

* * 

Korea' 
Price Quantity Margin 
Per unit Units Percent 

* 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Coumission. 
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Table J-3 
DRAMs: Weighted-average net f .o.b. purchase prices, total quantities, and margins of under/(over)selling of 
U.S.-produced and Korean products 1 and 2 purchased by franchise distributors, by months, January 1991-September 
1992 1 

f[oduct l f[oduct 2 
United State§ Korea Uni t~d s tatH Kore!. 

Period Pric! Qu1nt1tx f[ice Quantitx Har-gin Price Qu§nti.tx P[is:e Quantitx MaI:&in 
Per unit Units Per unit Ynlli Percent Per unit Units Per unit. Ynill Percent 

* * * * * * * 
1 Product l is a l Meg by 1, 70ns 1 Meg DRAM and product 2 is a 1 Meg by 1, 80ns l Meg DRAM. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission. 

Table J-4 c... 

DRAMs: Weighted-average net f .o.b. purchase prices, total quantities, and margins of under/(over)selling of 
U.S.-produced and Korean products 3 and 4 purchased by franchise distributors, by months, January 1991-
September 1992 1 

f[oduct 3 Product 4 
United States Ko[ea . United States K2[ea 

eeriod Pri~e Quantitx Price Quantitx Har&in Price Quantitx Pris:e Qu1ntitx Margin 
Per unit Units Pe[ unit Units Percent Per unit llnlli Per unit !J.ni.ll Pe[s:ent 

* * * * * * * 
1 Product 3 is a 4 Meg by 1, 80ns 4 Meg DRAM and product 4 is a l Meg by 4, 80ns 4 Meg DRAM. 

Source: Compiled from. data submitted in response to questionnaires of the U.S, International Trade Commission. 

~~-----------------------·· 
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