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III. MICROWIND TOOL: 
i. Microwind is a friendly PC tool for designing a 

circuits at layout level. 
ii. The package contains a library of common logic 

and analog ic’s to design. 
iii. The tool features various views like 2D cross 

section, 3D process viewer.  
The Complete layout design of the crystal oscillator circuit 
using microwind tool is shown below in the figure5 

 
Figure5: Layout Diagram Of The Crystal Oscillator Circuit 

 
ISSUES IN ANALOG LAYOUT: 
The layout  is the representation of a circuit  in the physical 
domain. 
It must contain all the information required to generate the 
masks for circuit fabrication. 
The physical mask layout of any circuit to be manufactured 
using a particular process must confirm to a set of 
geometric constraints or rules, which are generally called 
layout design rules. These rules usually specify the 
minimum allowable line widths for physical objects on-
chip such as metal and poly silicon interconnects or 
diffusion areas, minimum feature dimensions, and 
minimum allowable separations between two such features.  
a) DESIGN RULES: 
The design rules are usually described in two ways: 
Micron rules,in which the layout constraints such as 
minimum feature sizes and minimum allowable feature 
separations are stated in terms of absolute dimensions in 
micrometers,or, 
Lambda rules,which specify the layout constraints in 
terms of a single parameter(lambda) and thus allow linear, 
proportional scaling of all geometrical constraints. 
b) Matching of Devices: 
Matching is important because most analog circuit designs 
use a ratio based design techniques (e.g. current mirrors).  
Some common techniques that help improve device 
matching are MULTI-GATE FINGER LAYOUT and 
COMMON-CENTROID LAYOUT. 
FINGERING:  
Analog transistor often having large W/L Use identical 
finger geometries. . Transistors of different widths and 
lengths match very poorly. Even minimally matched 
devices must have identical channel lengths Most matched 
transistors require relatively large widths and are usually 
divided into sections , or fingers. Each of these fingers 

should have the same width and length as all others. The 
pattern of the fingering is shown below in the Figure6 

 
Figure6: Pattern of the Fingering 

COMMON CENTROID: 
 Common-Centroid layout design guidelines: 

a. Placement: The geometric center of the devices 
to match must be very near. 

b. Symmetry: The layout of the devices must be 
evenly distributed in both directions: x and y. 

c. Regularity: Partial devices must be distributes 
uniformly. 

d. Dispersion: The layout must be as compact and 
square as possible. 

e. Orientation: The number of partial devices 
oriented in each direction must be the same for 
each device to be match. 

 
The diagram for the common centroid technique is shown 
below: 

 
Figure7: Common-Centroid Technique 

c) DUMMY  RESISTORS 
In order to minimize the noise, resistor can be  designed 

a) with a guard ring 
b) inside a well to reduce the coupling to the 

substrate. 
The dummy resistor pattern is shown in the following 
Figure8 

 
Figure8: Dummy Resistor Pattern 
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CONCLUSION 
The ESD-Protected On-Chip Crystal oscillator covers all 
the aspects like Perfect Matched Layout, Robust ESD 
Performance On Output Pins, Highly Stable Oscillations, 
Less parasitic resistance and capacitance on chip. The 
layout of the crystal oscillator is drawn with zero DRC 
errors which is ready to use for the fabrication. 
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