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@UONOTVEINodel of STD bulk and
WA NEedd=out board

d prototype phase
onents and their need
detector

e Not freated as complex
during this talk in order to get a model as easy
as possible to understand.
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10 defectors

PCB 3mm

rasitic capacitor mesh to strip
arasitic capacitor strip to GND

‘ Parasitic capacitor mesh to GND
RT ¢ RESISTOr fo discharge strip
R3 . ¢ RESISIOr for spark current limiting
Cl: ¢ Spark current limiting
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31l dlejniells Sparks
the rise fime may be as quick as 0.7 ns, as defined
by the new standard IEC 801-2:1991 (IEC 61000-4-

2).

Tek Run: 2.00(:5/5[ Sample
Charged Device Model
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f'- 0.7t0 1ns
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sIndjorfrequencies

All the signals are above 10 MHz
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ayreguencies above 10MHz
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ayreguencies above 10MHz
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reguencies above 10MHz
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ayreguencies above 10MHz

Let’s look now at Z1 - First the Amp
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Aplifierimpedance
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SOPOCIiorimpedance

ERB Series

Typical Capacitor impedance
at High frequencies

Ceramic capacitors NPO

PARALLEL
RESONANCE

The smaller is the capacitor the better
s its behavior at high frequencies
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@ 10Mhz 100pF - 200 Ohms
@ 100Mhz 100pF > 20 Ohms
@ 1Ghz 100pf = 4 Ohms

Frequency (Hz)

Murata capacitor catalog
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2500 Ohms

2 OMHZ |
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2500 Ohms
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250 Ohms
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2HO0UMHZ ele

250 Ohms
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250 Ohms
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sparkimode 1Ghz

R1 is to high to drive an
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oark=1GHz

]
c3
— .
-C3 =1.5pF » around 150 Ohms
-Pe s 2 44Amps during a few ns

- C1 and C3 ged with C4 discharge
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TWHOIIUCIM X

C1 in the range of 100 to 200pf (600V
Smaller : reduce detector efficiency but in
Higher : increase spark current

R3 in the range of 10 fo 20 Ohms
Higher : less efficiency for electrons
Less : higher spark current

AMp
Can we improve its impedance !

Need protections for peaks currents i
during a few ns

Capacitance of the mesh
As low as possible (segmentat

Jrasitic capacitance of
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Embedded resistor
15 MOhms 5mm long
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I ormal operafion

Resistive strip

GND

. in the range of 5pF
1 the range of 1.5pF
inge of 4nF
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Moloperation above 10Mhz

GND
-In normal operation the induced charge wi

oth sides of Cé6 and C5 capacitors ¢
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Gas Er1=1
h1=128um

Coverlay Er2=4
h2=64um

C5 and Cé are sharing a common electrode in b

= Eo x Er2 x S/h2

C5/Cé=Er2xhl1 /Erl xh2=8

More than 90% of the charges will flow through C5 whatever is the value of
the area
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jormalioperation @ 10MHz lons
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0ol peration @ 100MHz electrons

Rui De Oliveira

26



24/05/2010

Rui De Oliveira

27



24/05/2010

C3//C2

MISparks (1GHz)

6.5pF x64

Rui De Oliveira
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MISparks (1GHz)

C3NC2 6 5pF xé64
0.5 ohms
8mA 20mA

| peak in the 50 Ohms
peak in C

| peak in C5 in the range of 800mA
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sowvalue?

The impedance of 64 x (C3//C2) // 50ohms// 10
@1Ghz

So during ‘mild sparks’ C5 see the full voltage ¢

LC5 @1Ghzis in the range of 580V/ 800mA

ge of 0.4pF
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10 R behavior
alfference ¢
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0.2pF capacity from pad to line.

Pad : 150um x 1.5mm

nm long resistor
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VAYVIOEOWIg difference during
JMKSIOETWeEEN RS and R11

2KOhms
15MOhms

oly limitation
A In average

0 explain this effect but need
asurements 1o be sure. It will also explain
Why

= RS shows higher gains than Std Bulk

= R11 hasl5us extra signal after spark
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O Importance in

only charge C5

sparks’ should not
ps bigger than 1000e-

Isely C4 ( uF range)
n on C4, we do not need
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V on the 500hms
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-0.00002

C1Trace00049.txt

-0.00001
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SONCclusion

he R5 and R11
um value of C4 in
e effect of the size

new small detectors to:

n See an reduce again the ‘mild spark’ currents

m We have also started to design a large size
version of R11
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