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FPHX Chip (Analog Section) -

128 channel

46, 50, 60, 67, 85, 100, 150, or 200 mV/fC

60 ns peak time (rt- pgmbl)

3—bit ADC (th-pgmbl)

Optimized to 1 to 2.5 pf input

115e + 134e/pf

~ 70 to 140 uW/ch (dep. gain)

At max. input transistor bias of 38uA: 115e + 134e/pF
Silicon strip + readout line capacitance ~ 6pF

Predicted noise ~ 115e + 134e/pF * 6pF ~ 1,000e

Signal ~ 20,000e
Expected S/N ~ 20/1

Input ‘

Tracking System: MVTX+INTT+TPC
T-peak ~ 60 ns (programmable)

Program gain and Vref

Disc outputs

Vref ] .
\\ ghaper o 3-bit ADC
Integrator | | B
/ Vtho —

| |
%
Vth1

%

Programmable Thresholds . Vth7 33




Intermediate tracker (INTT), 2459 —, ¥YE &
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* 4

Material budged (stave)

Material budget (HDI) Material  Thickness [um) L:nagolir?t(il(r)‘rr\n ) X/Xo

(%)

Material budget

Material Thickness [pm]

X/Xo

HDI Material Thickness [um] %

X/Xo
(%)

flat CFRP 256.4122

formed
CERP 0.3411 256.4122 0.133 Silicon

CFRP tube 0.1033 282.2909 0.037

Copper

HDI

Polyimide

Rohacell 1.4740 3771.3741 0.039 Stave 3620 0.40
Tatal

Epoxy 0.1016 298.7463 0.034 Total 110

Water 0.0826 356.7854 0.023

Total 0.395

'0 T3 N [ 5 ’
_ ‘
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Silicon sensor
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$—— formed CFRP, 300 ym thickness

flat CFRP plate, 300 um thickness

HDI kapton, 380 um thickness

HDI copper, 37.6 pm thickness
Glue (silver) , 14 or 50 um thickness
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O MASTERBOND' EF75-1 Technical Data Shest

EP 75-1 5 mer Syetem

Twe component, graphite conductive epoxy system for bonding, sealing, ceating

Key Features

v Cures 2t room tampeeratures
Y Non maanetic. araphite filled

Product Description

IWastar Rond FR734 is a two component, graphite fi led,
elactrcally corductive ezoxy for hich performarce
bending, sealing and czating. The mix rotio of the EP7S-
1system is 100 to 13 oy weight. It can cure at room
temzerature or more rapidly at elevated temperatures. The
optimum cure echadule 1s ovarmight at /5°F fo lowed kv
1-2 hours at 120-200°F The volume rasistivity of EP7C-

s S0-100 oburni-cn placing iLin Lha realne of 2policabion s
involving static dissipaton and for =MI/RFI shislding
purpases The craphite filler contars non Mmagnetic
preparties as well 2s a modicum of lubncity to the systemn
In fact, EP75-1is a material of choice whan the requiremert
is for a non-metallic clectrical y conduciive opoxy.

EP73- contains no solvants and has a caste-like
consistency after mixirg. It bonds well to a wide variety of
substrates ncluding msatals, compaositae, ceramics, clsss
and many rubbers ard plastics, It has reputabla ap shear
strength of awer 1400 ps along with wvorthy o mensional

Typical Properties

v Good electrical conductivity
v Withstands 1,00C hours 85°C/85% RH

sLability. 1L has good chemical revisl=nce Lo walern, ails, acivs
and 2as5as, Its service Tompe ature rance Is 4K o +250°F

It can be used tor e ectronic, serospace, s2amizonductor,
rmed cal, fFbar-optic, specizlty O=M and ralated applications
where a cost effective systam for dissipating static
slactricizy or EMIZRFI sniclding. @amonrg the othor cropertios
menzioned above, miakt be needed,

Product Advantages
* versatile cure schecu es
B Well su ted for shiglding and stat ¢ dissipation
* Non maanetic
s Good b Ly
= Qutstanding dimensional stasility
s Cryogeiically serviceable

5 Jory low cosfficient of therma expansicn

Tensila strength, 75°F

Tensile modulus, 75°F

Hardress, 75°F

Hardness after 1,C00 hours 85°C/85% RH
Thermal conductivity

Coefflclent of thermal expanslion, 75°F
Volume resistivity, 75°F

Service tamperalure range

Tenslle kap shear strength, aluminum te 2luminum, /5°F

1100-1,500 psi

5,000-6,000 psi

$00,C00-250,000 psi

75-85 Shore D

85 Shore D

13-14 BTU-in/(ft*+hr+°F) [1.87-2.02 W/(m-K)?
10-15 x 10°¢1In/In/<C

50-100 ohm cm

4K to +250°F [4K to +121°C]

Master Eond Irc. | Tel +1 (201] 343-8983 | www.masterbond.com | :echinfo@mas:ertonc.com

g g

2 INTT

——
nln
4

] |

Mixing and Curing

©MASTERBOND' EF75-1 Technical Data Shesl

Mixing ratio, Part Ato B
Viscosity of Part A, 75°F
Viscosity of Part B, 75°F
Working life after mixing, 75°F; 100 gram batch
Cure schedule oplions
75°F
150-200°F

Optimum cure schedule

Shelf life at /5°F, in original uncpened containers

1C0:15

paste
200-500 cps
30-60 minutes

48-72 hours
2-3 hours
cvernight at room temperature plus 1-2 hours at 150-200°F

S months minimum, 6 months maximum

Preparation of Adhesive

Mastar Rond FR75- is prapared hy tharoughly m xing Rart
A with Pzrt 2 in 2 1020015 mix ratio by waight, Part A must
be stirred individual v prior to m xing. Mixira should ce
done slow 'y Lo avoid enlrepuaing ar.

= _

By weight: Tk |+ Bt | =112bs

S S—

FartA Part B Tetal
Recausa of the 100:15 mix ratio o® FR75-, special care
shou'd be paid when mix ng the A and 3 Parts togetier
to enzure [Fart B iz thoroughly distributed throuahcus Part
A. The working | fe o @ 100 gram Latcnis approxi nately
IC-80 minutes. It czn be lengthensd by Lsing shallcwer
meing veesals o mixing smaller size batches,

Preparation of Bonding Surfaces

Al bording surfacses should be carefully ¢leared, degreased
and dried. Non-parous or smoota surfacas should be
roughenad with sandpaper or machanica ly abrades,

to achieve mavimum bonc strength. Whan bending to
metal surfaces chamizal stching mev be emploved wnen
the bonded juinls ere o extibil cplmal envronmelal
durability

Adhesive Application

Masior Bond EF75- can bg conveniently appl ed v th

a spatula, «nite, or similar mplement Encuczh mixed
aclhesive shoule ba applied te obtain = final adhesive bond
line thicknees of 1-£ mils. Poraus surfaces may require
somewhat mcre adhesive te Fll the woxds than non-porous
ones Thicker alue lines do not inc-ease the strenath

of a joint but do not necessar ly give inferior results.
EP73- ¢ontaing a imitec amount of volzti o3 for eace of

dispensalion. The svslemis a pesle and can be made more
flowakle by addinz 5-10% by weight of an appropriate
szlvent such as acetone or MEK The parts to be bonded
sFould then —e pressed togsthes with just 2ncugh pressure
tc Mmaintain Irtimate contact durirg cure. When usec! as a
soating, th ckresses of 0 00 -0.008 inckes ara more thar
adequste.

Cure

Master Bond EP75-1 can ke cured at room temperature or
At @lavatec] tempriatu-es as dasired. At room “emiperatore
it cues in 48-T2 nours. Faster curas can be realized at
2lavated temporatures, e.g, 2-2 FoJdrs &t 200°F Ramove
axcess adhesive premptly before it hardens with a spatula.
Ther wige with a rag and solvent such as acstone, The
Lhinner the layer of epoxy the slower the rala of cure EP75-
1 d2es not reach its u timate electrical properties. nor its ful
strangth, urtil 1t 15 comzlately curad.

Packaging
Froduct is svalsb e in:
= Glass jars

= FEint lats
B Qwart «its

s Galcnkils

Handling and Storage

Al epoxy resirs shzuld be usad with gocd vantilatiorn and
skin contecet should be avoided. For sete handling detalls,
clease consult the procuct SDS. Optimunr storage is at

or below 73°F ir closed containers. No spscisl storages
concitions are nscessary. Cortaine s should, howevar,

Lo koept closec wher rnot in us2 te avoid contamination
Cleanup =f spills anc equipmert is readily ach eved with
=omatic or katons solvets employing peoper precautions
=f ventiizticn and flarrmanility.

Master cond Irc. Tel: 7 [201) 343-89%5 | mww.masterbond.com ech niodmas.ertonc.com 2
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-- CAMAC Data: ADC 154 249 , TDC 133 78
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-- CAMAC Data: ADC 241 218 , TDC 133 134
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HHHHFH R R R
# BEITIP7TILOBI (T2EDFTFIXST 7 1)) #
HHHHFHHHHFHHHF R R R R R
# INET BTNV L

OS : Windows 7 EventNum 1000
=EE : Visual C++ # F—SINET S BN
" # MeasurementTime 10 min # REX
GUlI 1>y —7 S NE ST . )
TYT =7 AR RRER | §F—SEBEHTF LI
KFER : EFEF CCP-USB OZ1 7> HECMUSB3.dII OutputDir ~/data
J71)L: # 9IS CAMAC JL—LDBS
Crate 0
CAMAC DAQ backend.cpp : main B# S
. _ _ # )1 — ,
DAQ.Cpp, .n  XTE T 7 A IEidA A, T—YINEDYT X # EEE?E \j%%jbgig*)b
~unctions.cpp, .h BRI 72 B Module ADC
| | " Module TDC

_0oadHECMUSBS3.cpp, .h AT T )T F7AILDFEHIAH Module InterruptRegister

Module.cpp, .h : CAMAC Y21 —ILBNOXREZRS TV X Module OutputRegister

resource.h - Visual C++ DNEBEI1ER LD D # LABM ZEEfR I DT 1—ILES
_ i | e L AM 2

— YWNEDHKRTE : TFANT 7AIVICEZTIAD

e — # Veto EMNTFTBEI1—ILEBSEF v URILES

ISR : TR K PC TEIW\ 2o 7R RRYFH PC ICKEIE, Veto T - ~

# EBITHRICH—=ZFIVICEKRTI DBEWE (0, 1, 2
Verbosity 1




Clopper-Pearson D{S§EX ]

¢ ClopperPearson() ’

Double_t TEfficiency::ClopperPearson ( Double_t total,
Double_t passed,
Double_t level,
Bool t bUpper

) static

Calculates the boundaries for the frequentist Clopper-Pearson interval.
This interval is recommended by the PDG.

Parameters
[in] total  number of total events
[in] passed 0 <= number of passed events <= total
[in] level confidence level

[in] bUpper true - upper boundary is returned false - lower boundary is returned
Calculation:

The lower boundary of the Clopper-Pearson interval is the “exact® inversion of the test:

P(z > passed; total) = #

P(x > passed;total) = 1 — P(z < passed — 1;total)

1-
-1~ ‘/ ‘ ttotnl—paucd(l - t)puucd—ldt
0

norm

=1-

1
‘/ tpmod-—l(l . t)total-—paueddt
norm ¢

‘ tpaned—l(l . t)fatal—pmeddt

0
= I, (passed, total — passed + 1)

1- lcul

The lower boundary is therefore given by the —— quantile of the beta distribution.

The upper boundary of the Clopper-Pearson interval is the "exact” inversion of the test:

P(z < passed; total) = #
1 1-¢
P(z < passed; total) = . / giotal—passed—1() _ g\passed gy
(z < pas )= ot Sl

1
— 1 s tpaned(l - t)toml—pauad—ldt
norm c

‘ tpaued(l ;. t)w(d—paucd— 1 dt

norm
= 1 - 1 - ICUCI — 1 s /‘ tpq_‘.ed(l . t)Md-m“Cd—ldt
2 norm Jo
# = I.(passed + 1, total — passed)
The upper boundary is therefore given by the ! ”;“' guantile of the beta distribution.

Note: The connection between the binomial distribution and the regularized incomplete beta function I, (e, 8) has been used.

Definition at line 1814 of file TEfficlency.cxx.
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