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Yay, post 3300...  
As some already know, MM Labs got greedy hands on (not cheap at all) Wavetek 7000 cells, sold
recently on ebay. 

While I'm working on the article and study of design, here's glimpse on data over last few days:

« previous next »
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volvo_nut_v70 and 0 Guests are viewing this topic.

  Home   Help   Search   Profile About us   My Messages   Calendar Links HashTags   Members   Logout

https://www.eevblog.com/forum/index.php
https://www.eevblog.com/forum/unread/
https://www.eevblog.com/forum/unreadreplies/
https://www.eevblog.com/forum/index.php
https://www.eevblog.com/forum/index.php#c2
https://www.eevblog.com/forum/metrology/
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=post;last_msg=2517957
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=notify;sa=on;ab4b3c36e92=28fe4e9f02ee90e1609817cdf2b921fb
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=markasread;sa=topic;t=2760419;ab4b3c36e92=28fe4e9f02ee90e1609817cdf2b921fb
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=emailuser;sa=sendtopic
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=printpage
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=search
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/msg1538258/#msg1538258
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=thank;msg=1538258;member=26015
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=post;num_replies=16
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?action=post;quote=1538258;last_msg=2517957
https://www.eevblog.com/forum/pm/?sa=send;u=26015
https://www.eevblog.com/forum/profile/?u=26015
https://www.eevblog.com/forum/profile/?u=26015
https://www.eevblog.com/forum/profile/?u=26015
https://xdevs.com/
https://www.eevblog.com/forum/pm/?sa=send;u=26015
https://xdevs.com/doc/Wavetek/7000/wild7000_aircon.png
https://saving.em.keysight.com/used-equipment/products/en?utm_source=EEV&utm_medium=BAN&utm_campaign=UEPbanner
https://jlcpcb.com/v
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?prev_next=prev#new
https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/?prev_next=next#new
https://www.eevblog.com/forum/profile/?u=123843
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjsugZiSYXhliINnnM510Yg6Mfqwnnd4ZEVwSEIZKaugPRfpzVYziZ-zCjR1E3YmbLBlp-3rFi1Atn4QoYUpWAu5o37PKh1kU1K4TTImHAPwwl1Im1_lfp3kNFndjV1b-LdUSqMkc&sai=AMfl-YSpbsSUsu7pfE5NRJuMvuEFOFRh0lrAMIN7s6eb5pYyU_CQYhOlfx7VF0W7CBbLDpNMWpaSd3DAWtw82JtWlW8vMh7QPXzxTi_csIpvwBm3&sig=Cg0ArKJSzKWjeNdDVOpW&urlfix=1&adurl=https://ads.supplyframe.com/openads/www/delivery/ck.php%3Foaparams%3D2__bannerid%3D235932__zoneid%3D357__cb%3D714b421824__oadest%3D%252F%252Fanalytics.supplyframe.com%252Ftrackingservlet%252Ftrack%252F%253Faction%253DadClick%2526value1%253D%25252FElectronic%25252BComponents%2526value2%253D235932%2526value3%253D604%2526zone%253D357%2526extra%253Dquery%253DPlease%252Benter%252Bsearch%252Bterm%257Ccontextualmatch%253Dnolimitation%257Clivetax%253D0%257Ccookietax%253D706%252C1254%252C1097%252C899%252C1165%257Cectime%253D%7Bectime%7D%257Cecstatus%253D%7Becstatus%7D%257Cmanufacturer%253D%7Bmanufacturer_enc%7D%257Cpart_number%253D%7Bpart_number_enc%7D%257Ccb%253D714b421824%257Ch_value%253D647fc2313d8c17be1574090009%257Ch_crc%253D1546561058%257Cgeo%253Dca%257Ccnt%253Dna%257Cbp%253D0.29857193355056%257Cbpf%253D0.078914141414142%257Ccp%253D6%257Ch_i%253Dy%2526zone%253D357%2526url%253Dhttps://www.digikey.com/en/product-highlight/o/on-semi/ncd5700xdwr2g-gate-drivers%25253Fdclid%25253D%252525edclid!
https://www.eevblog.com/forum/index.php
https://www.eevblog.com/forum/help/
https://www.eevblog.com/forum/search/
https://www.eevblog.com/forum/profile/
https://www.eevblog.com/forum/index.php?action=about
https://www.eevblog.com/forum/pm/
https://www.eevblog.com/forum/calendar/
https://www.eevblog.com/forum/links/
https://www.eevblog.com/forum/index.php?action=hashtags;sa=list;ab4b3c36e92=28fe4e9f02ee90e1609817cdf2b921fb
https://www.eevblog.com/forum/mlist/
https://www.eevblog.com/forum/logout/?ab4b3c36e92=28fe4e9f02ee90e1609817cdf2b921fb


11/18/2019 [#3300] Wavetek 7000, the hidden gemstone. - Page 1

https://www.eevblog.com/forum/metrology/(3300)-wavetek-7000-the-hidden-gemstone/ 2/11

Two W7000 cells are measured. 
Cell 1 TW7000 measured by calibrated 3458A in differential to calibrated Fluke 732B (9.99992738 V).
Cell 2 MM7000 measured by calibrated K2002 in differential to same Fluke 732B.
Environment suboptimal due to ambient temperature oscillation from aircon, but even then output is

within +/-0.2 ppm window  .

More to come..
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cool!

I think the resolution of the y-axis (voltage)  is too small to read. 
HP3458A hates air condition... for sure. at least mine does. 
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When I was a kid, I would read the old HP catalogs cover to cover.  I remember seeing in the 1969
catalog how they kept the Cal Lab room held to + or - .03deg C, IIRC they used water pipes in the
walls and floor to regulate temp.  Think I was 9 when I first saw that, it amazed me then and still
does now.
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looking forward for more to come
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Quote from: kj7e on May 14, 2018, 03:57:27 pm

When I was a kid, I would read the old HP catalogs cover to cover.  I remember seeing in the 1969 catalog how they kept
the Cal Lab room held to + or - .03deg C, IIRC they used water pipes in the walls and floor to regulate temp.  Think I was
9 when I first saw that, it amazed me then and still does now.

I think that's how we do in the north of China in winter. 
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More ppm hunting commited.
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Allan deviation plot on data also shows that at short observation time &tau;, the ADEV is higher due
to reference and meter noise. At longer &tau;, instability slightly decrease because the noise averages
out. At still longer &tau;, the ADEV creep up again, suggesting that the meter stability is gradually
drifting over time and impact from other factors.

Here was result with ADEV of same 3458-002 measuring reference directly on 10V range.
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Completing expensive inner-circle USA cal club round for 2018, box with my Wavetek 7000 is on the

way to me, yay  
Before thing arrives, I can share the following photos taken during the calibration in May 2018.

Since 7000 has no history or calibration certificate, decision to adjust it was made. 
Prior to adjustment value was measured on direct DCV range, with in-cal 3458A/002 (KS Loveland
annual service).

After this, Wavetek 7000 was connected opposite to in-cal Fluke 732B, which has assigned value with
uncertainty 0.33ppm and accumulated few calibrations to establish predicted value at the time of
W7000 cal.
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« Last Edit: June 25, 2018, 04:00:30 pm by TiN »

732B value is expected to be 9.99992738 VDC. 

Wavetek 7000 was adjusted 78.3 uV higher than 732B, to result new calibrated value +10.00000568
VDC. (ignore incorrect multiplier on VFD).

Resulting direct measurement: +10.0000056 VDC, which is spot on.

I plan to calibrate some of my LTZ references , one 3458 and one 2002 to this Wavetek, and then ship
same 2002 to calibration, to increase confidence that DC Volt import this year for my lab is good.
Once all is confirmed, this will be used as my primary reference, together with my zombie 792X
battery-backed LTZ FX 10V-reference box.
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Another day, another Doug.

W7000 finally delivered to me today. Now it's going thru it's conditioning thing. 
Once it finishes conditioning (that takes about 8.5 hours) logging will start in both direct

measurement and differential to my 792X LTZ-box (large scary box on top of 3458As).  

You can see K2400 powering the unit on backstage right. Keep heatsources like SMU far from
precision stuff 
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TiN,
can we expect photos of the PCBs of this rare device?
Existing ones don't satisfy my curiosity...
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Yes, you can expect photos and schematics. It's just too much distractions here, sorry... Silly
equipment from ebay keep coming and coming...  
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I pretty much appreciate tear down pictures. This unit is really interesting and with the upgraded
battery pack with 1700mAh instead of 850mAh and thus 30h instead of previously 16h together with
it's low power consumption <1W this is the perfect candidate by now for hot shipping. So Illya, you
might want to put the teardown in the upper place of the priority list?
I'd also like to know more about the recovery methode, especially the details not covered by the
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 patent or the paper. Would be great. A live stream on that is also welcome 

-branadic-
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Super Contributor

Posts: 4049
Country: 

xDevs.com/live - 24/7 lab
feed

  

Okay, I'll try to move it up, sorry.

I'm arranging my 732 calibration versus new SI Volt (Happy metrology day everyone!), so I want to
close up 7000 as add it into my current 24/7 DC ref bank as 4th reference. So this has to be done
earlier than later.

Some of pictures are already taken: here

Report to moderator    Logged

YouTube | Chat room | Live-cam | Have documentation to share? Upload here! No size limit, firmware dumps, photos.

The following users thanked this post: quarks, branadic, The Soulman
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« Reply #12 on: May 26, 2019, 01:50:15 pm »

Say Thanks Reply Quote branadic
Super Contributor

Posts: 1487
Country: 

 

So I was looking at the pictures and do wonder a bit.
Around LTZ they use TDP16031000 and TDP16031002 resistor network as well as a 30k foil resistor.
Can someone explain how they are arranged to set temperature? Is 100R network to form precision
120R resistor?
Furthermore they have 3x TDP16031002 to form 7V/10V boost. Fluke shows, that they need 16
resistors to to do that, so third network must be wired in a different fashion, but I can't figure out
how.
Has someone a schematic of Wavetek/Fluke 7000 or an idea?

-branadic-
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Reverse engineered front panel pcb by the pictures available on
https://doc.xdevs.com/docs/Wavetek/7000/ and simplified the resistor network arrangement.

-branadic-

 Front PCB.png (112.68 kB, 9202x6262 - viewed 67 times.)
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VNWA2.x with TCXO upgrade and access to: Keysight 3458A, Keithley 2002, Prema 5017 SC, 34401A, 34410A, Keithley
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« Reply #14 on: June 10, 2019, 01:22:30 pm »
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« Last Edit: June 10, 2019, 01:26:59 pm by doktor pyta »

Frequent Contributor

Posts: 276
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Tin, maybe I missed some thread but have You seen this burned resistor (pic) ?

 from_7000_mtop.jpg (352.21 kB, 1276x693 - viewed 183 times.)
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 Yes, already fixed that. Onboard battery pack charger / power supply escaped some smoke.

Report to moderator    Logged

YouTube | Chat room | Live-cam | Have documentation to share? Upload here! No size limit, firmware dumps, photos.
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Super Contributor
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feed

  

In case somebody want to dig into reverse-engineering LTZ cell, here's spaghetti-schematics loosely
based on physical placement.
Will need to check all nodes again and redraw it all into human readable shape.
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