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I, John Halbert, state and declare as follows: 

1. I am over the age of 18, of sound mind, and capable of making this 

declaration. 

2. I am submitting this declaration based on my own personal knowledge 

of the facts stated here. 

3. I was employed by Intel Corp. from 1975 through 1985 and 1991 

through April 2018, most recently as a Principal Engineer working on, among other 

things, future memory definitions in JEDEC. While with Intel, Intel designed and 

manufactured memory, components for memory modules and components for 

servers with which memory modules interoperate. Therefore, Intel was interested in 

the specifications JEDEC evaluates for such products and ensuring interoperability 

of memory related products. 

4. Since retiring from Intel, I have been self-employed as a technical 

consultant, since April 2018, providing technical advice on future memory 

standards for a DRAM manufacturer. In addition, I have been asked to provide this 

declaration, which is based on my personal knowledge, as detailed herein. My CV 

is attached as Exhibit A, and I am being paid my standard rate of $400 per hour for 

my time in preparing this declaration. 

5. I have designed, defined and written test programs for DRAM 

memory and SRAM memory in different capacities for the last 43 years during my 
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career starting in 1975. I started writing test programs for the 1103, a 1-Kilobit 

DRAM and other DRAM memories that Intel was producing, through 64K density 

DRAMs, and was manager of the Product Engineering group. From Product 

Engineering I moved to the DRAM design group at Intel where I designed 

DRAMs (from 64-Kilobit through 1-Megabit densities). I hold the distinction of 

designing the first redundancy circuits used in a DRAM that are incorporated in 

all DRAMs today. After Intel left the DRAM market, I moved to designing Cache 

SRAM chips that were imbedded in Intel Server CPUs (giving me expertise in 

Intel CPUs and systems) and became the design manager. I authored and 

presented a paper at ISSCC in 1998 on High Speed Cache SRAM and participated 

on panel discussions at ISSCC and IEDM in other years. 

6. After working on Cache SRAMs, I moved to the Memory Enabling 

group, where I participated in JEDEC Standard meetings and enabling other 

specialized memories for Intel that were not part of JEDEC (e.g., RAMBUS 

RDRAM). In JEDEC I had major contributions to DDR2, DDR3 DDR4, DDR5, 3D 

DDR3,4,5 and HBM memory standards from the DRAM device and including 

RDIMM and LRDIMM standards. I was co-chairperson for the HBM2 taskgroup 

that defined the HBM2 standard in JEDEC. I have authored numerus presentations 

and ballots in JEDEC committee meetings for various DRAM memory standards. 
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In acknowledgement of my work in JEDEC, I received the JEDEC Chairman 

award in 2016 for my work on the DDR4 and LRDIMMM standard. 

7. I hold 70 U.S. patents and 80 international patents on DRAMs and 

have 54 patents pending (at last count). The patents range from DRAM 

architecture, buffered DIMM cards, signaling and features currently being used in 

DRAM technology today. 

8. When a member company is involved in developing a standard at a 

JEDEC committee, the member company will send one or more representatives to 

attend the JEDEC meetings and the company representatives who attend the 

meetings will be listed in the JEDEC documentation, such as meeting minutes or 

vote tallies. 

9. I served as a representative for Intel Corp. at JEDEC from 

approximately 2001 to 2003 and from approximately 2010 to 2017. In my role as a 

representative of Intel at JEDEC, I attended the JEDEC meetings where I received, 

reviewed, and voted on proposals regarding JEDEC standards. Intel implemented 

JEDEC standards in its memory module related products. The goal of JEDEC was 

to standardize memory technology so the various components of the module and 

the server in which the module operated are interoperable and can communicate 

with each other. I therefore have personal knowledge of JEDEC policies and 

Samsung Electronics Co., Ltd. 
Ex. 1054, p. 4



5 

business practices regarding the processes involved in the development of JEDEC 

standards within JEDEC’s committees. 

10. To make a proposal for technology to be included as a JEDEC 

standard, JEDEC’s committees issue ballots, which contain the technology 

proposed for standardization (hereinafter “ballots”), and technology presentations 

during JEDEC’s regular committee meetings (hereinafter “technology 

presentations”), which are often recorded in meeting minutes. There are other ways 

in which technology is proposed for standardization, but these are regular 

procedures for introducing technology for standardization by JEDEC. 

11. While I participated in JEDEC on Intel’s behalf, there was no rule or 

other requirement that members treat ballots, technology presentations, or meeting 

minutes as confidential. Rather, these documents were freely disclosed and 

distributed within JEDEC’s committees and subcommittees between JEDEC 

members manufacturing memory related products. JEDEC members are expected 

to discuss proposed technology — such as in ballots, technology presentations or 

meeting minutes — within their company and among all third-parties interested in 

interoperability of memory related products. These disclosures are required to 

determine the feasibility of implementing the proposed standard and also for 

determining whether other technology might be preferred for standardization. 

Were confidentiality restrictions in place, JEDEC members would be unable to 
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carry out the purpose of JEDEC, which is to design products that can interoperate 

with each other. 

I, John Halbert, do hereby declare and state, that all statements made herein of my 

own knowledge are true and that all statements made on information and belief are 

believed to be true; and further that these statements were made with the 

knowledge that willful false statements and the like so made are punishable by fine 

or imprisonment, under Section 1001 of Title 18 of the United States Code. 

Executed on ___________  ___________________________________ 

John Halbert 
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ÖÑØÒ Þò ØßÔÞÛÎÌ 

èéèì ÍÉ Ó¿®­»·´´»­ Ü® 

Þ»¿ª»®¬±²ô ÑÎò  çéððé 

øëðí÷ ííðóêèèëô   ¶±¸²¸¿´¾»®¬íà¹³¿·´ò½±³ 

ÛÜËÝßÌ×ÑÒ 

Ý¿´ Ð±´§ Í¿² Ô«·­ Ñ¾·­°± 

ÞòÍò Û²¹·²»»®·²¹ Ì»½¸²±´±¹§ ó Û´»½¬®±²·½­ ÅïçéëÃ 

ß®»¿­ ±º Ý±²½»²¬®¿¬·±²æ Þ·±Û´»½¬®±²·½­Ã 

Ó·²±®æ Ó¿¬¸ 

ßÉßÎÜÍ 

ÖÛÜÛÝ Ý¸¿·®³¿² ß©¿®¼ º±® Ì»½¸²·½¿´ Û¨½»´´»²½» îðïê 

×²¬»´ Ü·ª·­·±²¿´ ß©¿®¼  ïçèì 

ÌÛÝØÒ×ÝßÔ ÛÈÐÛÎ×ÛÒÝÛ 

×Ð Ý±²­«´¬¿²¬ô Û¨°»®¬ É·¬²»­­        
{ É®·¬·²¹ Ý´¿·³ ½¸¿®¬­ º±® Ó»³±®§ Ð¿¬»²¬­ò                                                             îðïèó Ð®»­»²¬
{ Û¨°»®¬ É·¬²»­­ ÍÕ Ø§²·¨ Ê­ Ò»¬´·­¬                                                                      îðïèóîðïç 

ÍÕ Ø§²·¨ ß³»®·½¿        îðïèóÐ®»­»²¬ 
Ì»½¸²·½¿´ ½±²­«´¬¿²¬ º±® Ú«¬«®» Ó»³±®§ ¼»º·²·¬·±² 

{ ÝÈÔ Ó»³±®§ ¼»º·²·¬·±² 
{ Ð±­¬ ÜÜÎë ¿®½¸·¬»½¬«®» ¼»º·²·¬·±² 
{ ÜÜÎë º±® ½´±«¼ °®±ª·¼»®­ 

×²¬»´ Ý±®°ò  Ü¿¬¿ Ý»²¬»® Ù®±«° P Ó»³±®§ Ì»½¸²±´±¹·­¬                                                               îðððóß°®·´ îðïè
Ð®·²½·°¿´ Û²¹·²»»®  

Ì»½¸²·½¿´ ´»¿¼ º±® ¬¸» ¼»º·²·¬·±² ±º íÜ ­¬¿½µ»¼ Ó»³±®§ Í¬¿²¼¿®¼ 
Ì»½¸²·½¿´ ´»¿¼ ·²ª»­¬·¹¿¬·²¹ ÜÎßÓ ­½¿´·²¹ ·² Í»®ª»® Ó»³±®§ 
íÜóÜÜÎíñìñëô  ¿®½¸·¬»½¬ 
Ý±®» ß®½¸·¬»½¬ º±® ÜÜÎïô ÜÜÎîô ÜÜÎíô ìÛ ¿²¼ ÜÜÎë ÜÎßÓ Ó»³±®§ Í¬¿²¼¿®¼­  
ÎÜÎßÓ ½±­¬ ¿²¿´§­·­ ¿²¼ ¿®½¸·¬»½¬«®¿´ °®±°±­¿´­ º±® ³±®» ½±­¬ »ºº»½¬·ª» ¼»ª·½» 

Ì»½¸²·½¿´ ©·¬²»­­ º±® Ø§²·¨ñ Ó·½®±² ª­ Î¿³¾«­ ´·¬·¹¿¬·±²  

×²¬»´ Ý±®°                                                                                                   ïççïóîððð
Í® Û²¹·²»»®  

Ì»½¸²·½¿´ Ûª¿´«¿¬·±² ±º »¨¬»®²¿´ ½±³°¿²·»­  º±® ·²ª»­¬³»²¬ ¾§ ×²¬»´ Ý¿°·¬±´    
Ü»­·¹² Ó¿²¿¹»®  ó Ó¿²¿¹»¼ ¿ ¬»¿³ ±º ¢îë ¼»­·¹² »²¹·²»»®­ 
îõ Þ·´´·±² ¬®¿²­·­¬±® ¼»­·¹²­ô º«²½¬·±²¿´ ±² ï­¬ ¼»­·¹²  

Û¨¬»®²¿´ Ý¿½¸» º±® ×¬¿²·«³ Ð®±½»­­±®    
Û¨¬»®²¿´ Ý¿½¸» º±® Ü»­½¸«¬»­ °®±½»­­±®   
Û¨¬»®²¿´ Ý¿½¸» °®±¶»½¬ ±² Ì±­¸·¾¿ Ú±«²¼®§ °®±½»­­    

Ü»­·¹² Û²¹·²»»® P ÍÎßÓ ¿®®¿§ º±® Ð»²¬·«³ »¨¬»®²¿´  ½¿½¸»  

Ê×Í×Ý Ý±®° óâ ÊÔÍ× Ì»½¸²±´±¹§                                                                                                ïçèëóïççï
 Í® Û²¹·²»»® 

Í¬¿®¬ó«° Ý±³°¿²§  
Ü»­·¹² ´»¿¼ º±® ¸·¹¸ ­°»»¼ ÍÎßÓ ­°»½·¿´¬§ ³»³±®§ ¼»ª·½»­ 

×²¬»´ Ý±®°        ïçéëóïçèë
Ð®±¼«½¬·±² Û²¹·²»»®ô Í¬¿ºº Ü»­·¹² Û²¹·²»»®ô

Ü»­·¹² »²¹·²»»® º±® êìÕô îëêÕ ¿²¼ ïÓ ÜÎßÓ 
Ð®±¼«½¬ »²¹·²»»® æ Î»­°±²­·¾´» º±® °®±¼«½¬ §·»´¼­ô ½±­¬ ®»¼«½¬·±²ô ¬»­¬ »¬½  
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ØßÔÞÛÎÌô ÖÑØÒ ÐßÙÛ î

ÎÛÔßÌÛÜ ÛÈÐÛÎ×ÛÒÝÛ 

                     Ð®·ª¿¬» Ð·´±¬ ­·²½» ¬¸» ¿¹» ±º ïé ó ïñî ±©²»® ±º ¿ Ýïèî ÎÙô ·²­¬®«³»²¬ ®¿¬»¼ ¿²¼ ½«®®»²¬ 

îðïìóîðïê    Ð®»­·¼»²¬ Ø·´´­¾±®± Ú´§·²¹ Ý´«¾ ó íê ³»³¾»®­ô í ¿·®°´¿²»­ 

îðïîóîðïì    Ð®»­·¼»²¬ ±º ØÑß º±® ±«® ²»·¹¸¾±®¸±±¼ò êé ¸±«­»­ 

ïçèðóïçèîò  Ì®»¿­«®»® Ó¬ Ø±±¼ Íµ· Ð¿¬®±´  ó îëð ³»³¾»®­ ½±ª»®·²¹ ë ­µ· ¿®»¿­ 

ïçèîóïçèì    Í»½®»¬¿®§ Ó¬ Ø±±¼ Íµ· Ð¿¬®±´ 

Ò¿¬·±²¿´ Íµ· Ð¿¬®±´ Ó»³¾»® ïçéîóîðîð 

 Ò¿¬·±²¿´ Íµ· Ð¿¬®±´ ß°°±·²¬³»²¬ ý éèêçò øÒ¿¬·±²¿´ ®»½±¹²·¬·±² º±® Íµ· Ð¿¬®±´ ©±®µ÷ 

 Í® Ð¿¬®±´´»®ô  Ø·´´ Ý¿°¬¿·² øÎ»­°±²­·¾´» º±® ¿´´ Ê±´«²¬»»® Ð¿¬®±´´»®­ ¼«®·²¹ ¬¸» ¼¿§ ¿¬ ¬¸» Íµ· ¿®»¿÷  

ÐËÞÔ×ÝßÌ×ÑÒÍ ßÒÜ ÐßÐÛÎÍ 

îðïê Õ»§²±¬» Í°»¿µ»® ÖÛÜÛÝ Í»®ª»® º±®«³ 

ïççë ×ÍÍÝÝ ­°»¿µ»® æ ïððÓ¸¦ îëêÕ Ý¿½¸» ÍÎßÓ 

× ¸±´¼ ¢éð ¼±³»­¬·½ Ð¿¬·»²¬­ ¿²¼ èð ×²¬»®²¿¬·±²¿´ Ð¿¬·»²¬­ ·² ÜÎßÓ Ó»³±®§ ß®½¸·¬»½¬«®» 

ÓÛÓÞÛÎÍØ×ÐÍ 

Ò¿¬·±²¿´ Íµ· Ð¿¬®±´ 

×ÛÛÛ 
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