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Resistors in Cern PCB worshop
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Plastics 10"? & Up

BN Anti-Static 10 to 10

Static Dissipative
10% to 10"

Conductive 10" to 108
/EMI."EFI Shielding
10" to 104

Metals 10" to 10°

Rui De Oliveira

-A Resistor is define by:
-Value Ohms
-Precision %
-TCR ppm/Deg C
-max power W or W/m2
-breakdown voltage V

-Resistivity in Ohm*m

-Sheet resistance or surface resistivity in
Ohm/sqr

-TCR: Temperature coefficient of the resistor
-Cermet: is a composite material

composed of ceramic (cer) and metallic
(met) materials.



Source: Wikipedia
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>ome examples

00 10-% (Q m)
500010 (Q m)
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Rasistor families

sited metals/oxides

enolic, polyimide)
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Germanium

Specified Value

Parameter (independent of film)
Germanium surface resistivity <10° C¥/square (typical 1 0’ CMsquare)

Solar Absorptance («) Black Kapton Side 0.93 typical
Normal Emittance (gy) Black Kapton Side 0.84 typical

Intermittent temperature range -250° C to 400° C (-420° F to 750° F)

Continuous temperature range -250° C to 290° C (-420° F to 550° F)
Outgassing: (ASTM — ES93) TML - WWVR = 1.0 %; CVCM =0.1%
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Average Thickness

Sheet Resistivity Ohnlega—Ply® Film | Material Tolerance

10 /00 1.00 Micron 3%
25 Q/0 0.40 Micron 5%
50 /O 0.20 Micron 5%
100 ©/OJ 0.10 Micron 5%

250 /O 0.05 Micron

s Step I: Apply Photoresist to Qhmega-Ply® Laminate

WEB SITE: http://www.ohmega.com
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Typical 850°C Firing Profile
R-300-A/B

Thick film

Temperature (°C)
g

Electro-Science Laboratories, Inc.

} } } } } } } 418 East Church Road + King of Prussia, PA 19406-2525, L5.A
o s 10 18 20 2 0 3 4 610-272-8000 = Fax: 610-272-6759 = www.ElechmSoience.com » Sales@EledroSdence.com
Time (minutes) - =

Belt Direction

PROPERTIES R-315-8

RESISTIVITY® (C¥square) 1 10 100 1k 10k 10k 100 k 1M

SHIPPIMG SPECIFICATION (%) *30 =10 =10 =10 =10 =10 =10 +10
COEFFICIENT OF VARIATION (%) <8 =8 =8 <8 =7 =5 =5 <8
VISCOSITY® (Pas) 2525 300+ 50
DRIED THICKMESS (um) 25+25 2000+20

THIMNNER
TCR® {ppmi™C) 50+100 | O%100 0+ 100 0+50 0+50 0+ 100 0+ 100 0100

STOL" (V/mm) 1.65 7.38 2486 76.8 137 150 350 330

STD. WORKING VOLTAGE® (Vimm) 0.65 295 984 0.7 #a 60 140 130
MAX RATED POWER' (mWimm®) 436 ar 968 944 300 360 150 17
QUAN-TECH NOISE (dB) MA MA =-10 =-10 =-10 =2 =5 MA

LASER TRIM (%AR) NA
{1000 hours at 150°C)

TERMIMATION OF CALIBRATION

=03 =03 =03 =03 =03 =04 =05

ESL 9693-5

Some supplier can build 100 Mohms/sqr pastes
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www.electrapolymers.com

Product

ED7500 - 102
ED7500 - 1002
ED7500 - 10002
ED7300 - 1k
ED7500 - 10k
ED7500 - 100k
ED7500 - TMO

curing:

Surface resistance

1007
10007
100Q0-'
1kQrT™!
10kQ!
100kQ 0!
1Moo

TECHNICAL DATA SHEET
ELECTRA®D’OR
ED7500 SERIES

PASTES for FIXED RESISTORS and
POTENTIOMETERS on RIGID CIRCUIT BOARDS

ED7500 may be cured in a convection oven or by using IR radiation.

Typical Cure Schedules are:

Convection oven: 30 mins at 150 - 200°C

IR tunnel oven 6 mins at 200°C

1 Mohms/Sqgr seems to be the limit for these polymers
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The miracles of science*

Constructions
100XC10E7 is our standard offering for anti-static applications. It is a one mil film with a nominal surface
resistivity of 5 mega ohm/sq. Two grades are available as described in Table 2. Custom constructions are
also available, and can be produced in thickness from 1 to 5 mil, and with surface resistances from 90 to
107 ohms/sq.

Table 2
Electrical Properties of Kapton® 100XC10E7 and 100XC10ES5 Polyimide Film

Property
Film Type 100XC10E7

Surface Resistivity Aim, meaga ohmifsa. 5 FTS 870 electrometer at
100Y

Typical Value Test Method

Resistivity Range. avg. meoga ohmisg. 550
Film Type 100XC10ES

Surface Resistivity Aim, mega ohmfsaq. 5 FTS 870 electrometer at
100%

Resistivity Range. mega ohm/sq. 0.1-1000
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Condudive TPEs - Thermoplastic Bastomer Pistic Compounds - RT P Gompany url

Thermoplastic compound conduits eledrical charge, Cover Siory, Jobwencurd
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= Polymers
o All type

13/04/2011

J
|

|
=Y o4 |
N "

o)

als: Ceram

Rui De Oliveira

)

(J Jicle

ic, glass, silicon, metals

ic, glass, silicon, metals
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ction guide

Jjp to 1-10 GOhms/sqr)
ntistatic material 10G-

ceramic (up to 1 GOhms/sqr)
= Thin film low values (up to 100kOhms/sqr)
= -Large size
= Polymers
= Thin-film on polymers

13/04/2011 Rui De QOliveira
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-Type:
Thin film
Thick film

Resistive polymer

-Deposit:
Vacuum deposit*
Painting
Screen printing
Spraying*

* Not made at CERN
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200mm x 150mm
Bulk Micromegas with
Full Resistive layer

N\ r

Pads for read out
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All resistor type but needs:
-photolithography
-and/or Wet etch

-and/or laser ablation
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Polymer resistors
icknesses up o 200um

-Silver based glues for the top
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- All Resistors types
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All resistor type but needs:
-photolithography
-and/or Wet etch

-and/or laser ablation
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Embedded resistor
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