Resistors classification
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We have a bench of 5 or 4 metal layers . Some are connected to the silicon
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so parasitics resistance of interconnections makes the mirroring factor not to be
perfect:

Z L
AN« Cox{ W) Jgs —\/U/l>
M?(EL( H
1 1
| Lot com-l be
W eau Simplf) ,
WMWMQ &W
It [ fous
Lhe s hoduon is:
L, nobloiin
_l /<J°\°
/




" <

} C%Rss ‘7‘

| , W ;ﬁ Oﬂu/z
: cles Mihe M o0
eS| cs euau s o Lo o Res
Se -|-S‘LA'S lmd ef @%im istha“ 4:%5

o owed Llock byl Keeol
fué{i&x g#%ﬁm@m%ﬂw

Ome Wey lo Fmou\& \'n,? lo okl Looeres ic

(J\P\CUT 4 (A DC)

I | IR

CiRCUT 2 (TP AlP)
e = ™2

sh.nf: Loy Jusisfau e

"USING" resistance of interconnections

in some cases resistance of interconnections can be exploited to design some
part of the circuit , using that resistance like a part of our circuit:

for example to measure the current flowing into a block
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the ratio between Rs and RO has to be the much costant as possible so they have
to be made of the same material and be close one to the other to react the same

way at temperature modifications.As Ro has a big value the sensing circuit does
consume a lot of area.

Capacitors
‘Pr
_’—j v
Si0u | |ter C. g en WL |
TN A box

Cox WL

Main parameters for choosing a capacitor
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the bigger is that the lower the area is needed to reach a capacitance value.
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Is a non linear capacitor
Let's examine in detail:
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the other kind of capacitor are used to solve bad problems
To solve in part, the non linearity problem we fabricate like this:

At fab time we put an inversion layer lowering the voltage needed to make the
mos work like a cap.
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but it has a drawback: we have parasitics capacitance Cj so another parameter
that classify the cap is Cox/Cj
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these parasitics elects are not positive because the capacitor takes a verse of
positioning. For example in a S/H circuit:
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This kind of resistor have parasitics resistances that generates a time of constant
for the charge of the resistor generating a bandwidth specification
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Fabrication tolerances can effect alignments of contacts and shape of contacts
making some parameters of the mos variyng
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but there is an advantage.VWWhen two components very close are fabricated at the
same time they are affected by the same tolerance errors.This is a very good
thing because we can built circuits in order to "cancel the same tolerance".

For example, if we have two resistor fabricated together
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circuit work properly is to TRIM every sample that is fabricated.
A way to TRIM this circuit is:
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we will close or leave opened the switches in order to achieve a resistor value
that makes the circuit to work.
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Sometimes the reference quantity is a current
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But if we realize like this:
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MISMATCH
We can express mismatch between two resistance with this eq:
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We have a lot of pairs of resistor in the same silicon die, so we can calculate
mismatches for everyone:
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Let's apply this eq to a poly_h resistor:
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a way to cancel the fab tolerances in presence of Rctc is to connect in series two
resistor in order to make a resistor of the double value, so R2 could be made in
this way:
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