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* P-type
* S1, Ge doped with B, Al, Ga, In
* Current formed by moving holes
* N-type
* S1, Ge doped with P, As, Sb
* Current formed by moving electrons
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Shielding and Grounding

case

3000 VAC

110 VAC
transformer circuit




Ground Contamination

hot neutral

Lab A Lab B
equipment § equipment
L{
ground \
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leak
earth surface

<}~~~ underground water
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Supply and Grounding Order

Put high-power units closer to the power supply.

power power 4NWT preamplifier

supply amplifier f T

anti-coupling circuit
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Magnetic-Field Shielding

Use twisted-pair wires to eliminate
induction currents

Use cases made of high-u metal

Avoid ground loop, i.e., single-point
grounding



Function of Twisted-Pair Wires
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equivalent circuit of coaxial cables

Assuming the impedance of an infinite-long coaxial cable is Z,
and the inductance and capacitance per unit length 1s L and C respectively.

then the impedance of a cable of length ¢ (—0) 1n series with an infinite-long cable 1s still Z.

Z
iwelL + —— v jwel + 7 —iweCZ? = 7
wel + i0eCZ + 1 wel, + LWE

Z = Ué independent of @



signal
source

wrong method

signal
source

T-connector

correct method

receiving
end

T

T
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number 18 20 22 24 26 28 30 32

diameter | 1.02 0.81 0.65 0.51 0.40 0.32 0.25 0.20

resistance | 21 33 53 84 134 213 338 538
per Km
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| Soldering iron
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| surfaces.

presoldering to ensure
quality
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