178 RE1/1 Chamber Assembly
The n60 Series
(After changing Faraday cage design)

Steps in the sequence

0.Cleaning the all components and tables

Clean the assemblableand the required toolsvith IPA (except
for mylar, mylar must be cleaned by spaksolvent.)
(At every step, clean every component with aIcLWAYS(‘))
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Fig 1. The Assembly tableshould be cleaned ALWAYS!

Please notice that this chamber is nanotechnology machine, not
washing machinel lan Crotty



1.Al Bottom panel assembling

Place the Al Bottom Panel on the marble inside face up

Mounting of copper sheet on the bottom panel

On the mylar, place two double stick tapes as shown paralleltot he fAphi 0 edges
leaving in place their backing paper.

Version A : attached double stick tape between mylar and copper
After mating, soldering coaxial cables

Version B : attached copper sheet on the gap
Before mating, soldering coaxial cables

This is version A.

Fig 2. On the mylar, place two double stick tapes parallet o t he #fAphi 6 edges | eaving |

Place one Mylar/Cu bottom assembly onto the bottom panel positioned correctly

~

As shown inthe photofoldupedges up against the ALO bars.



Fig 3. Folded up edges up against the "L" bars

Hold in positonbyhand whil e folding up the side furt
remove the backing paper.

Fig 4. Remove backing paper and attached Cu on the mylar

Lay down the copper sheet keeping it taut to avoid creases.
Repeat the procedure on the other side.
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Fig5. The assembly now looks like this. Notice that the copper sheet does not touch the aluminium
panel at any point.



Enter the sleeves and shrinkable tubes on the HV and
GND cables from the gaps

Cut the HV and GND cables to approx length of 1500mm.

Slide the each 125mm shrink tube (component no. 41-1~3) on the HV and GND
cables.

After that, thread the HV and GND cables through the proper braid shield

(sleeve) (component no. 40-1~3) on the HV and GND cables.

Then, align the shrinkable tubes over tail of the sleeve and make shrink by heater.
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Fig6. Enter the sleeves

Attaching gas pipes to bottom gap

Connect the gas pipe to the gas piece of the bottom gap with dryer as shown in
the following photo. This is done with the HV block orientated towards the
assembly table ensuring that the polystyrene sheet (5mm) is under the gap to
stop it bending. Detailed procedure is written at appendix.



Fig7. Gas connection to the bottom gap

The heating condition is 180 degree set on the hot air gun for temperature,
distance from the gas pipe is 5 centimeter, 10 seconds.

Fig8. Heating the gas pipe with heater



Attaching gas pipes to top gaps

After attaching gas pipes to the bottom gap, connect the gas pipes to the gas
piece of top gaps with dryer as shown in the following photo. This is done with
the HV block orientated backwards the assembly table. Notice the middle pipes
between top wide gap and top narrow gap.

Connect the gas pipe and to the gas piece of the bottom gap with dryer as shown
in the following photo. This is done with the HV block orientated towards the
assembly table ensuring that the polystyrene sheet (5mm) is under the gap to
stop it bending.

Fig9. Gas connection to top gaps
Gap / Panel mating

Place the bottom gap onto the mylar covered bottom panel checking orientation
of the gap with respect to the HV.
Slide into position up against the Low r, high R end and the Right L shape bars.

Notice the rest copper sheet in the side of the bottom gap. See photo.



Fig 2. Mating Bottom gap in the Al frame

Ensure the gas pipes are correctly installed. Take care with the gas pipes, not to
kink them and keep both pipes and cables off the floor. DO NOT allow the pipes
to become trapped allowing attractive force to be transmitted to the gas inlets.

The gaps have been under gas and HV in the Gap Test Rig. (See Gas tests
Appendix) See photo.

Solder on the 4 signal reference ground pieces, 2 on each side.



Place the strip panels on the bottom gap.

Check to see that both sides of the strip panel are clean.
Be sure all 12§ solder points have been made.

Fig 11. Place the strip panels on the bottom gap

Place the top gaps attached gas pipes on the strip panels.
Place the gap guides on the correct position on the strip panels.
The gap guides on the correct position on the strip panels.

Fig 12. Place top gaps in the frame
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Place top copper sheets on the top gaps without glue by tape.
Check whether top sheets are located in the right position.

Fig13. Place top copper Beets on the top gap

Check the position of the inner gap in frame and align.

Mount the inner gap like following photo.

Fig 14. Inner gap in the chamber
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Check the fixing of the L shape bar and screw the L shape bar tightly.

Approach each brackettoafic| ose toucho with no excessive
they are parallel to the gas gap edge. Using the mm hexagonal wrench tighten
theldscrews while holding the 6LO6 brackets in
Finally on the L shape bars fully tighten to the specified torque of 6Nm the torque

wrench adjusted to 6Nm.

Fig 14. Torque wrench adjusted 6Nm

Cover the Top panels
Before install the top panels, please check next points.

Assembling LV mounting pieces.

Assembling cooling system with sagana ferrules
Attaching the top mylar on the top al panel

Non existing of the short circuit point on the top mylar.
(Al panel should not contact with top copper sheet)



12

Fig 15. Prepared top panel

Cover the top panel and mount the screws at some points (not fasten).

Hexagon socket countersunk head flat M6 x 10 screws for Al frame (Component
No. 57) are available.

*** Soldering between wings from bottom Cu sheet and
top Cu sheets

Attach the double-sided tape beneath of the wing from bottom copper sheet like
following figure.
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Fig 16. Attach the copper sheet

Put the insulation special tool beneath of the top copper sheet like following
figure.

Fig 17. Insert insulation special tool
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Soldered like following figure.
¥

Fig 3. Soldering beween Cu wing and top Cu sheet

Soldering the coaxial cables to the copper sheet on the
gap

Before soldering the coaxial cables we should check following points.

In all of 17 channels in the connector, the middle channel must be empty.

Inner cable must not be cut by ferrule. Check the electrical connection between
inner cable of the strip side and inner cable channel of the connector for the FEB
side.

Ferrules must be connected to the outer cable channel of the connector for the
FEB side. About outside do the same test like inner cable.

Each Inner cable must be isolated with each outer cable electrically.

Check the electrical connection between inner cable and outer cable.

All of the connectors should be inserted to FEBs smoothly.

All of pins from connector of FEB shouldnd be pulled out of the connector after
inserting coaxial cable connector.

And we need 2 long cable and connectors and 6 short cable and connectors for
one chamber. Be careful, 2 long one should be soldered in the high R area.
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If all of the coaxial cable and connector are OK, solder the ferrules to the copper
sheet.

After check, marking with solder at the soldering position on the top copper sheet.

Fig 19. Marking soldering point

And solder the ferrules on the top copper sheet like following figure.
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Fig 20. Solder ferrule on the top Cu sheet

Soldering the coaxial cables to the strip panels

Solder the inner cables on the strip panel. During this procedure, notice
followings.

Inner cable is vey week, be careful not to be damaged or cut of the inner cables.
Notice the gap guide position.
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Fig 21. Soldering the coaxial cables to the strip panel

After the soldering, check whether the electrical connection is OK or not checking
following points

Every inner cable soldered at strip panel should be cut, electrically.

All of the inner cables should connect the connector

All of the ferrules should connect the connector

All of the inner cables should cut with all of the ferrules, electrically.

This is the status after soldering coaxial cables in the frame.



Rearranging cables and pipes

Tie supply lines from inner gap with wide black Velcro, and arrange that
combining narrow black Velcro on the L shape bars.

Arrange HV and GND cables and coaxial cables with cable tie.

Label of the 3 HV and GND cables with paper tape. (That is, B, TN, TW)

18
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Cover the top panel

Close the top panel, very carefully.

At this time, be careful to be not damaged gas pipes, HV and GND cables and
coaxial cables.

After closing the panel, check with multimeter again whether short circuit exists
or not.

If test result is perfect, screwed top panel like bottom panel.

That is, 24-6 Hexagon socket countersunk head flat M6 x 10 screws for Al frame
(Component No. 57) are required. Except 6 are for patch panel and narrow cover.
The correct size 4mm hexagonal wrench must be used to tighten the screws to a
torque of 8 Nm using the Torque wrench.

And check with multimeter whether short circuit point is existed or not between
the inner gap and Al frame.

If that point is exist, should find the short circuit point and reinforce the point, and
check again.

Short circuit point between inner gap and Al frame must not exist.

If the insulation is OK, draw the soldering area on the top gaps according to the
blank part.

Attach the patch panel
Before attaching the patch panel with frame, check the following points.

8 proper 40pin flat cables is combined with patch panel using proper screws,
nuts and washers.

Screw and nut for ground point are combined with the patch panel.

3 Screws should insert the hole for mounting panel on the frame.

Before assemble the gas distribution box to the frame, 4 gas pipes from inner
gap MUST pass the hole of the patch panel.
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Fig 22. Attach the patch panel

Attach the gas distribution box

Like following figure, assemble the gas pipes in the gas distribution box.
& _; §7% e - ) :

Fig 23. Gas distribution box

After that, assemble the gas distribution box and patch panel to the frame.
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Assembly the electronics

Before assemble the electronics boards, QC of the FEBs and LV board must be
finished.

At the proper position for FEB on the copper board, 2 red washers and insulation
mylar.

After mounting FEB at the station, fixing with white nut(component no. 52).

Fig 24. Mounting FEB

Before mounting LV board, check whether mounting pieces is assembled at right
position.

After setting the LV board at right position, screwed with slotted cheese head
screw(component no. 54) not very strong.
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Fig 25. Mounting LV board

Connecting the coaxial cable and connectors to the
FEBs

Connect the coaxial cable connectors and FEBs considering good connection.
After connecting, fix the cables with tapes again.

Fig 26. Coaxial cable connecting to FEB
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Connecting the 40 & 26 pin flat cables to the electronics

Before connecting 40pin flat cables to FEBs, should check again whether all
cables is OK and climping station is good.

First, connect 26pin LV cable, after that 40pin flat signal cables.
Please careful to secure connection, if not that can make noise.

Fig 27. After cables connecting

Making the HV connector

Before make the HV connector, check again whether all of the HV and GND
cables have proper length to make HV connector.

Broadening the hole of the HV connector using gimlet or driver.

Twisting the end of HV and GND cables like following pictures.

Because of the GND cable for common GND point, twist 4 GND cables not 3.
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Fig 28. Twisted cable
With some tool, make the hole in the component of HV connector (component A)
broadening.
Pass twisted cables to the component A.

Connecting each cable and each terminal of the HV connector with soldering like
following picture.

Fig 29. Soldering cable and HV connector
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Push tightly the component A to the main frame of the HV connector.
Attach the HV cable and connector to the table like following figure.
For the glue, make the glue like following.

Prepare plastic cup for glue.

On the balance, pour the sticky black epoxy proper into the cup.

After that, pour the liquid epoxy into the cup.

The mass ratio between stick and liquid epoxy MUST be ten to one.

More than 5 minutes, row the mixed epoxy with some pod smoothly until no
bubble is existed in the epoxy.

Pouring mixed epoxy enter into the HV connector with syringe.
At this time, epoxy should be filled in the connector.

When epoxy is settled because of gravity, replenish the epoxy in the HV
connector occasionally. (After 10~15 minutes ~ about 1 hour)

After that, solidify epoxy for about one day.

Fig 30. Attaching the HV cable to theasembly table

After checking the confirmation of epoxy, heat on the shrinkable tubes and fix the
sleeve with tubes.
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Fig 31. Heat the shrinkable tube with heater
Assembling the HV connector and chamber GND lines

Assemble the HV connector on the patch panel.

Connect the common GND cables for each point like following statements and
pictures.

White cable : sleeves (all of 3 sleeves should be connected electrically
with this white cable)

Green : from LV board

Blue : from copper sheet-Faraday cage (some point on the top wide
copper sheet)

Black : Gap GND (from 4™ cable of the HV connector)

Assemble the all of 4 common GND cables on the patch panel.



