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Abstract l

The design of analog mixed signal (AMS) circuits in the sub 45nm technolo-
oies becomes more complicated due to layout dependent effects e.g. stress
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verification is required. This becomes easily prohibitive for larger AMS de-

signs due to required simulation effort. A mixed configuration simulation
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fully balanem simulation speed and accuracy. Results from a real design

implemented at 28nm are Showmg that post layout verification can be speed
up substantial improving the turn around time of the AMS design flow.
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AMS Design Challenges at 28nm

Stress engineering such as embedded SiGe [3], dual stress liners [4] [5] and
stress memorization techniques |3] have been introduced to improve the per-
formance of devices. These eflect depend highly on the layout and need to
be taken into account during layout creation and verification [6]
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Variations in I, current of up to 11% and 20% for NMOS and PMOS
respectively in addition to several 10th of mV threshold voltage shift de-
pending on layout conditions have been reported |3] |7].
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FIGURE 2: Mechanical Stress depending on dimension of active area
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Design Verification Flow using EVS

The flow follows

the commonly used flow comprising of the step schematic
driven layout (SDL) and verification. However, the post layout verification
is split into the steps verification using simple extracted view containing D
devices only and verification using extracted view comprising of D devices
and RC' parasitics.

During schematic verification the de ‘1g,11 under test will
schematic and potentially Verilog-A views.
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FIGURE 3: Comparison of traditional SDL flow with Post Layout Ver-
ification and extended Post Layout Verification
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FIGURE 4: Combination of different views during the various verifica-
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Design Example VCO

The new SDLverification flow has been used verifying a VCO part of a PLL
designed in 28nm.
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FIGURE 5: VCO block diagramm

The blocks v2i and i2i are supplying current to ro and are working in a
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quasi DC mode such that parasitics can be ignored. The current prov1ded

by v2i and i2i depends strongly on the performance of the MOS transis-
tors and hence on stress effects. In contrast to this, the freqency of the ro
block depends on parasitics RC’s and and on the transistors.

1.3 —— §
veo(D)
1.2 ° -
11 ORI U Tt
1.1 veo(sch

0.8
0T T veo(sch+ v 2i(D)+i12i(D)+ro(DRC)) . h
0.6 - evco(sch+ro(DRC)) veo(DRC)
0.5 | | :
0 1000 2000 3000 4000 5000 6000

1M\ 'FI\Y' n n N 1 [8)
1U11 1U1 Ullvy CUILLIVLL1IL

Main results from the comparison are:

o f(CLK)=1.12GHz for vco(sch), 584s simulation time

o f(CLK)=1.22GH~z for vco(D), 2224s simulation time

o f(CLK)=0.66GH z for vco(DRC), 5156s simulation time

e f(CLK) = 0.6bGHz for vco(sch+v2i(D)+i2i (D)+ro(DRC)), 1135s
simulation time

Limitations

__

In this analysis we have negleeted potentlal correlations between blocks due
to layout eflects and pa '
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act the accuracy. Also top
level bloack routing has not been taken into account, here hierarchical ex-
traction could allow to incorporate those parasitics as well.

Conclusion l

Despite the introduction of an additional verification step to assess the lay-

out dependent inpact of stress on design performanve the overall turn around
time has been reduced by about 30%. The use of extracted views together
with simple extracted views during final post layout verification is reduc-
ing the complexity of the simulation compared to a verification using flat
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