Cosmic ray muon detector DAQ assembly instructions

QCC-CUNY Physics dept. (Armendariz) — Draft 4-9-2024

The DAQ front-end PCB includes amplifiers, discriminators, event counters, and signal amplitude
detector circuitry to make two channel coincidence measurements from 2 PMTs. The perforated
electronics bread-board contains a GPS receiver, two LM317 variable voltage regulators, two
voltage regulators, capacitors, ambient temperature and pressure sensors, LCD counter, voltage
test points, and terminal blocks; the DAQ box also contains an Arduino Mega, Raspberry Pi, fan,
terminal block, fuse, 20V to 5V DC-DC buck-converter, and various connectors.

You will need drill bits: 1/8”, 9/64”(3.5 mm is okay), 3/16” (5 mm is ok), %4”, 3/8”, %" (13 mm is okay)

Circular hole cutting tools: %”, 1%”
Drill, drill press, 2 clamps, screw drivers, wire cutters, wire strippers, solder iron, solder, wire, ruler

Nut drivers: 5mm, 5.5mm. Small Phillips screw driver, pliers



Drill 4 holes in the electronics perfboard with a 3/16” drill bit at holes 11B2, 4B2, 11U, and 4U

Drill 4 holes in the perfboard with a 1/8” drill bit at holes 43X, 31X, 43P, and 31P

See the example perfboard in the lab.
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Drill holes in the mounting plate with a 9/64” drill bit (or 3.5 mm is also okay); use the example template
to overlay over the plate you will drill holes into. After drilling, the holes have sharp burs, use the tool to

clean them away
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Tools needed to mount standoffs: nut drivers: 5mm, 5.5mm. Small Phillips screw driver, pliers
M2.5 Standoffs needed: 12 1cm, and 12 2cm (use 8 of them to make 4 4cm standoffs)
M2.5 hardware needed: 16 washers, 20 nuts, 20 bolts (bolts heads no larger than 4.7 mm)

Mount the Raspberry Pi with 4cm standoffs, the perfboard with 2cm standoffs, the Arduino Mega and
DAQ FE board with 1 cm standoffs as shown in the picture; mount the LM317s with 1cm standoffs.

When screwing standoffs onto the metal mounting plate, insert the male ends of the standoffs through
the holes from the top side of the plate; the nuts screw onto the standoffs underneath the plate.




Drilling out the enclosure

Use the various drawings and pictures below to mark on the enclosure the points where you will drill the
holes, and cutouts. See the pictures for how they will look when finished.

You will need:

Drill press to drill all the holes

drill bits: 1/8”, 3/16”, 1/4”, 3/8", 4"
circular hole cutting tools: %47, 1 34"

Before using the circular cutting tool drill a smaller starter hole; be careful the box doesn’t spin under
the torque of the drill bit or circular cutting tool



This drawing has the holes and cutouts for 3 of the 4 sides of the enclosure:

Wt 2] > SPY w0/

v s W a
s SA/ VU.M\QNV v&b\\mw\\ .r«EN%V&\\H Sd9 = EM“

kk gt\wxv{&\kks N e >
_ NSQN SO} L WL
‘ e VI r P
e <~— W2 ¢ 7 o5 =
A W W MN.N\M. h N\ ,lw _ |
st I [
sz k- -t | w29
wog Tvmt@o\hm\n | PN T & IM
eI AT i or ) S \ _
WD \M *K . . / ,
.\w / ‘\&w.\\\wm.,m W\. ﬂﬂ\c.mmn\« Mo x V_Q&Q\ v veo _ ; ‘e . \ _ U\QV
skl ” € "Alllu\ow\ M.. / W_ oy

wiwl D5/ > X v0) W > Wit o0/

- A K 2, 0 !
voysert, 7.7 | why: g . yby
m\a\mw\w W52 ew_\ ISE W N\\
5 w25 b Wic s W »
o B Wl | ] s (st
vomog (J 2ry , S5 ren Fo— ;
< / .u_ols Ty \ ZHWaH /,' 2 ) Xvo) 0s)r
i ,?\M* J/ 2 NS P v ~'S AT J—\/_ : AVM \
G < 4 {
e Taw. S M = e
\x\%«.\ r&.\M\«I inwQ ) ] // ‘ \ ” bt \t wu..\t 2 o)
: 5377 > o7l e &= = . WJ
/. = A A %
W.\LJ. .MNQ\%\ /i) / .\\3Q P \m. \\&\ ; %\mﬁﬁ»ﬂw w\ﬁw v\...“\ v\\\.\, /5
(F° :. car) 2 oy Q\ e > /7 5 o
fryoraden) 3 Wy & (oess )F 5 fF cpaposn spig )1




Rear side of the enclosure where all the connectors will go
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Rear side of the enclosure with all the connectors mounted




Fan side of the enclosure

Fan side of the enclosure after cutout and holes drilled




Front side of the enclosure where the slot gets cutout for the DAQ front-end circuit board.

Put the lid on the box and secure it in the vice when drilling and cutting out the slot. Use a 3/8” drill bit
to make 4 starter holes to fit the jigsaw blade into when cutting out the rectangular slot.
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USB side of the enclosure which also has 4 holes for the power terminal block
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On two LM317 variable voltage regulators solder a 200 Ohm resistor and Diode IN4004 underneath
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Need: wire 22 AWG single core, black 1.35m, red 1.75m. Cut the wires as

Need: Fourteen 12” male-to-male jumper wires (including one black and
of some of them as specified below.

described below.

one red). Strip and tin the ends
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The wires will be used to make various connection in the DAQ enclosure; see the drawing:
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Wire the power input connector to the fuse using a quick disconnect connector on the positive red wire.
The power connector requires a washer with an ID of 7/16”, and an OD between: %” < OD =< 7/8”. The
two gray terminal blocks with orange tabs are an older design; now we are using the green terminal

block shown in the bottom picture.

15



Assemble the wires to this connector that plugs into the DAQ front-end PCB. The wires bring 15V power,
and signals to and from the Arduino Mega board

16



Assemble the electronics components on the perfboard and solder all the connections. there are several
drawings and tables below that describe how this is done. This is what it will look like when finished:
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This tells where the electrical components get mounted on the perfboard
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This shows the perfboard from its top side, and its solder connections as dashed lines are on the

underside of the board
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This shows the soldering connections to make on the underside of the perfboard
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This shows you an example of the soldering connections on the underside of the perfboard
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These are the solder connections on the underside of the perfboard. The sizes of the standoffs needed

for the LM317s, and other boards, are below.
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This shows which wire connections are made from the perfboard to the Arduino Mega, power terminal
block, and enclosure connectors
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3D print the fan cover
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Not all parts are updated on this list for the DAQ enclosure

101 DAQassembly I o
102| 15V AC/DC Adapter |15V DC Power supply |Cuiine |SDISO-15-U-P5. | Digikey 102-3797-ND | m s13400 1
comes with |
screws for lid Digikey | Digikey
103| Enclosure forDAQ, clear lid, gasket, plate and plate | Hammond | 1554X2GYCL Mouser 11.81x7.87x3.54 inchet  Mouser:§4781 1
| [ | Digikey [
104 metal plate for DAQ.enclosure . [orendosure 15 Hommond 1554XPL_ |Mouser 112°x7.28 x 0.06" Mouser: $9.16 1
105| Barrel Plug (Power) lack to Wire Leads 2.1 105.5 0D Tensility Internal 10-02878 | Digikey 839-1448-ND 8517 2
.__@._s‘mm_..n- 7/16" for barrel plug power jack ) _:..u._...n..n.a.uo.n o |7{16" washer hale | B
| Amazon BOSBZTGE3V
a.._m._ Electrical safety sticker 0.98" Weidmiller 0.98 1700530001 | Digikey 1700530001-ND 098" $6.95 [qty 10)
| | Digikey [
108| FUSE, GLASS 3.5A 125VAC 5X200MM | fast blow | \Bel Fuselnc. _m,....m 352 |507-1267-ND Smm x 20mm 11 |
| _ |
| Fuse Size Smm x _
109| Fuse Holder 16 A300V 1 Circuit Cartridge Pan 20mm SCHURTER Inc. 3101.0015 Digikey 486-1154-ND sapz| 1 https:/iverw.digikey.com/en/oroduct
Cheaper option: | i | |
Power Terminal Block (GKEEMARS) Wire _ | Amazon BOSVSYG3HS(S |
110| Connectors 1in 5 Out 2012 AWG for power distrit GKEEMARS |wire) $1498 (qty10) 2 hitpe:/fwww amazon.com/gn/produc
Screws and nuts for GKEEMARS power M2.5 x 12 mm | |
111 distribution terminal blocks 3mm<head <d.2mm | | 4 | Bl
Best option: _ . |
Power Terminal Block Distribution Module _ _ |
112| 246 position 30Amp agv | | CZH-LABS, OONO D-1459 |Amazon BO9D3BVIIM  57x38x266mm $1299 1 | httpsy/www.amazon.co NO-
M3 x 16 mm _ _ | [
Screws and nuts for CZH-LABS power screws [4)with 8 | |
113| distribution terminal block , | nuts | | | | | & o |
Fernale socket terminal block wire connector | TERM BLOCK PLUG _ | _ _
114|to connect to DAQ FE PCB terminal block 5POS STR 2.5MM | "Female socket” PhoenixContact | 1881354 Digkey277-143260 | 3787 1 3 com)/
115| Mounting Bases, to tiewrap down wires |0.78" square _ Black JHuAsu | _ Amazon BOSPDONKCZ $9.99 (qty 100) hitos://wew.amazon.com/HS-Mounts
116| Jumper wires, Male/Male - pack of 20 x 12" | $3.95  Adafuit | Mouser 485-1955 $3.95 qty 20 14 wires hitos:{/wenw mouser.com/ProductDel
2 Conductor 1m, Black, Red, for DAQpow er Digikey
117 | wiring [cut into pieces) (22AWG Tensifity Internat 3000417 |T13074-ND $202 2
]
standoff 1.563" (4 em) 2-56, hex, Alumninum _ RAF Electronic Digikey 1772-2074-256-
._Hm. .nvn._nf..uun Rasp Pi threaded fermale-female I Hardware 2074-256-AL  AL-ND mu.m@._m@ 1) 4

Stand-offs 1cm, 2-56, hex, metat, for

1°9| Arduino, LM317s, DAQLFE

female-male

120

stand-offs 2cm, 2-56, hex, metal, for perfboard

fermale to male

21
122

| screw for stand-offs, 2-56, metal

Nuts for stand-offs, 2-56, metal
OPTIONAL
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