P1658 Digital to Analog Standard M eeing, October 16, 2007
Hosted by LTX Corporation, Norwood, MA

M odified: 7-November-2007

Attendees:

Steve Tilden, Texas Ingruments (Chair) tilden_deve@ti.com
Robet Graham, SandiaNationd Labs, Albuqueque NM USA  rmgraha@sandia.gov
Richad Liggiero, LTX Corporation, Norwood, MA USA Richard_Liggiero@ltx.com
Fang Xu, Teradyne, Bogon, MA USA fang.xu@rERADYNE.COM
Tom Linnenbrink, Hittite, (Char, TC-10) l[innenbrink@hittite.com
Solomon Max, LTX Corporation, Norwood, MA USA (Secretary) sol_max@ltx.com
Pasqude Dapont, University of Sannio, Benevento, Italy dgponte@unisannio.it

Meeting Agenda

1. Introdudions of any new members, if needed

. Review of status of the draft

. Review of status of assignments per minutes of previous meetings
. Brainstorm on how to finish within 1 YEAR!
. Othe business

. Methods to expand QvorkingOmembership.

. Detalled review of draft

. Break for lunch

9. Detailed review of draft

10. Review actionitems

11. Adjoum and select dinner location
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Introdudionswere madefor dl attendees.

Minutes from the previous meeting, May 17, 2007, hdsd by Texas Ingruments,
Tucson, AZ were gpproved

Pasqude Dapontk, who is leading the group in Sannio tha are paforming the role of
editor, said tha less than 30% of the standad was missing. It was recommended that
sections of the standad be assigneal to individuds for an in-depth review followed by
another review of the suggested changes by another peson.

It was recommended that Francisco Alegria beassigned the role of Gymbol policemanO

Steve Tilden pointed out tha the standard mug be completed within a year, or else we
mug ask for an extenson. It is not clear whether an extenson will automatically be
received. The following people were identified as potential candidaes for reviewing
sectionsin ddail;

¥ Richad Liggiero

¥ Solomon Max

¥ Fang Xu
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Niclas BjSrsdll
David Bergman
Frandsco Alegria
Jerry Blair

The charman and secretary will determine the sectionsthat will be given to each person
for careful editing, as well as the people who will review the changes. The following
procedure should befollowed;

1.

2.

o0k w

Copy the specific sections tha have been assigned for editing into a word
doaument.

Manudly correct the section numbers and equaion numbers in the sectionsbeng
reviewed.

Edit theword dowment in the righlight changesOmode of Word.

Send thefully revised sectionsto the section reviewer.

Submit therevised sctionsto the editors in Sannio for indugon in the draft.
Submit therevised sctionsto the Secretary for incluson on heweb stes.

The doaument was now reviewed.

¥
¥

The Table of Contents was accepted.

Section 1.1.1 (Andog-to-digital and digital-to-andog conveters differences and
similarities) will be assignal for careful editing to David Bergman. It will be
reviewed by Fang Xu.

Figures 2 and 3 were accepted. (Trander fundions of ideal 3 bit unipolar DAC
and ADC, Elements of an ideal linear DAC trander fundion)

The section after Figure 3 needs careful editing (Section 1.2, Digital to Andog
Conveter Background) This has been assigned to Solomon Max. It will be
reviewed by Niclas BjSrsell.

Section 1.3.2.1 (Adjustment range) needs review. Ot looks pretty goadO The
review is assignal to Jerry Blair. Thereview is assigned to David Bergman.
Section 3.1.4 ¢arrier to noise ratio) was accepted.

Section 3.1.14 differential nonlinearity (DNL)) was accepted.

Section 3.1.18 (dynamic range needs review. This will be assigned to David
Bergman. It will bereviewed by Fang Xu

A new definition of jitter was discussed. The following was suggested QJnwanted
variations in the timing a signd transition.O More discussion is needed. This
should probably bediscussed in aWebex conference.

Output skew was discussed. It is currently unddined. It will be defined when the
relevant section is written.

PSS, PSR, and PSRR were discussed. The terms are fairly synonynous

Fang Xu was uncertain whether pdf was neede, sinceit is awell undestood term.
cdf and pd will beexamined.

It was decided that ripple rejection will either be ddeted or inserted as a pat of
PSR.

The definition of Qiming jitter will be eliminated. References to the term will be
replaced by heterm QitterQ



Section 3.2 (Symbols and acronyns) needs review by the Gymbol policemanO
(Frandsco Alegria)

It was recommended that the editor come up with a tighter definition of Gtatic

testing®

It was recommended tha thetext tha follows Figure 9 should be moved so tha it

isunde the section on satic testing.

Robeat Graham noted that 4.1.2 (Taking a record of daa) should have further

description of how therecord is taken. Bob said ONeedsto be expanded for taking

arecord of data for dynamic testsQ

Section 4.1.3 Fitting snewaves) was accepted.

Section 4.1.3.3 (Selecting signd amplitudes) was accepted after a minor typo
correction.

Section 4.1.3.4 (Presenting sinewave test daa) has a missing reference. The
Appendix G from 105/ was added to the document. It should be renamed

Appendix C.

Fang Xu recommended tha we reconsder the definition of bandwidth because
ddtasigma conveters operate very differently. Sol Max indicated tha because of

the many complicationsrelated to sampling frequency, he felt tha a ssmple step

respong of theandog drcuitry would bemore appropriate.

Section 4.2.1 (Coding) Should be moved to the section which aready has a
complete description of coding B Section 1.3.2

Section 4.2.2 (Clock and daa feedthrough) has a figure which shows a ringing
response from the feedthrough.It was felt that this should be changed to a simpler

trangent as shown bdow;,

Present figure:

Clock
Feedthrough

Clock _J / A" %
U

»

Digital Data In i

DAC Output X

Data Feedthrough /

New Proposd FHgure:




¥
¥
¥

¥

Clock
Feedthrough

A
Clock / A; } L
Digital Data In / l
DAC Output m

Data Feedtlr ough

The task of generating the appropriate figure is assigned to Richard Liggiero. It
will bereviewed by Solomon Max.

Section 4.1.1.2 Dynamic testing) was accepted

The section in 4.1.2 (Dynamic Testing) tha describes static testing should be
changead to apply for dynamic testing. The static testing algorithm described
should be used in the static testing section (Section 4.1.1.) B Assigned to
Solomon Max, Review assigned to Fang Xu.

Section 4.3 Andog inputs) was accepted with changes.

Sections 4.4.2 (Short circuit current) to 4.4.4 (Andog output (single-ended and
differential)) were accepted.

Section 4.4.5 (dynamic range should be modified to indude the effects of
guantization eror. Assignead to Solomon Max. Reviewed by David Bergman.
Section 4.5.1.1(Static gain and offset test method) should have the test method
separated out Steve Tilden says that he has a section on tha subject, and he will
find it and nd it in. Solomon Max will review it.

Pasquéde Daponte will write the section 4.5.3 (Dynamic gain and offset). It was
pointed out tha the section has some subtie sinx/x issues. Solomon Max will
review the section.

Section 4.6.1 [ntegral nonlinearity) was accepted.

Section 4.6.1.1 Integral nonlinearity test method) was accepted.

Section 4.6.2(Differential nonlinearity (DNL)) was accepted after correcting bthe
words so tha they agreed with the equdion.

Section 4.6.3 Monobnicity) was accepted after some wording danges.

It was tentatively agreed tha a Webex meeting would take place from 12:00 Noon untl
4:00 PM EST on Thursday November 15, 2007. Technica details describing how to
connect to the meeting will be made available as soon as possible. Note: we will be
celebrating Richard Liggiero® birthday on hat day.



Pasqude Dapont requested tha those checking sectionsof the standad do ther best to
verify cross-references to equaionsand figures in the draft.

¥ Section 4.7.3.3(Comments on test conditions and interpreting the results of the
signd-to-noise and effective bits tests) will be written by Niclas BjSrsell and
Richard Liggiero.
¥ Section 4.7.3.4 (Comment on the relationship of signd-to-noise-and distortion
(SINAD) ratio and effective bits) will be written by Niclas BjSrsell and Richard
Liggiero.
¥ Section 4.7.8 (Glitches) will be written by Richard Liggiero and reviewed by
Fang Xu.
¥ Section 4.7.9 (1/f Noise) will be written by Richard Liggiero and reviewed by
Fang Xu.
¥ Section 4.8.5 (Overshoot and precursors) requires completion by Frandsco
Alegria. The section will bereviewed by Jerry Blair.
¥ Annex A requires athorough eview.
¥ Bibliography needsto bechecked.
¥ Section 4.6.4 should be conddered the starting point for intensve reviews tha
will beassigne.
Assignments
Assigned Checker | Section Assignd Comment
Reviewer
David Bergman 1.1.1 Fang Xu Analog-to-digital and digital-to-analog
converters differences and similarities
Solomon Max 1.2 Niclas BjSrsell Digital to Analog Converter Background
Jerry Blair 1.3.2.1 David Bergman Adjustment range
David Bergman 3.1.18 Fang Xu dynamic range
Frandsco Alegria | 3.2 Pasqude Dapone symbols
Richad Liggiero 4.2.2 Solomon Max Clock and data feedthrough Figure
Solomon Max 4.1.2 Fang Xu Dynamic Testing & Static Testing
Solomon Max 4.4.5 David Bergman dynamic range
Steve Tilden 45.1.1 Solomon Max Static gain and offset test method
Pasqude Dapone | 4.5.3 Solomon Max Dynamic gain and offset
Richad Liggiero | 4.6.4 Solomon Max* Spurious Free Dynamic Range*
4.9 Multichannel DAC parameters**
Solomon Max 4.7 Richard Liggiero* Noise**
Niclas BjSrsell 4.7.4 David Bergman* NPR**
David Bergman 4.7.5 Solomon Max Harmonic & Spurious
Fang Xu 4.10 David Bergman* Frequency Response Parameters*
4.13 Data Dependent Parameters**
Niclas Bjsrsell 4.11 Francisco Alegria* Differential Gain and Phase**
4.12 Power Supply Parameters**
David Bergman 4.8 Jerry Blair* Step response parameters**




Frandsco Alegria | Annex A | Fang Xu* DAC Architecture**

Jerry Blair Annex B | Niclas BjSrsdll* Software Considerations**
** These items are a genaga review of the specified sections Please implement the
following deps

1. Copy the specified sections into a Word doament named
CBectionx.x.x.nmod.do®) Accept al changes. (x.x.x refers to the specific section
number)

Set word into the modeof Track Changes, Highlight Changes.

Edit the doaument carefully to correct technical errors, or clarify the wording.
Send the doaument to the reviewer.

Implement this before November 8, 2007

*T herevlewer should proceed through te following seps

1. Review thedoaiment

2. Edit thedoaiment in the modeof Track Changes, Highlight Changes.

3. Send the reviewed document to sol _max@ltx.com with the filename
CBectionx.x.x.nod1.do® (x.x.x refers to the specific section nurber). The
secretary will pog the document on the web site. Complete this by November 12,
2007.
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