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1. Layout drawing 

We start drawing a layout by adding a new view (type layout) in the cell inv in the library 

INVERTER, where we have designed the schematic of the inverter previously. The layout of the 

inverter should be placed in the same cell as schematic and symbol, for integrity of the library.  

     

 

 

 

 

The window of the Virtuoso Layout Editor  appears: 

 

 

From the layers container (Layers) we will choose appropriate layer for drawing the layout.  

tool bars 

layers container 

description of current command  

the centre of the coordinate system (0,0) 

the cursor coordinates and their changes 
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Before starting the work with the Layout Editor, we have to set a few parameters. To do this, choose 

from the menu: Options Ÿ Display and Options Ÿ Editor. Optimal settings are shown in the 

figures below. 

 

 

 

 

Click Save To for saving the settings.  

It is important for hierarchical projects 
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2. Basic functions of the Layout Editor 

Drawing a layout consists in the proper placing of rectangles representing appropriate layers, in such 

a way, that this structure, then allows generating production masks and fabrication of the circuit. 

Only a few basic commands are presented below.  

¶ Shapes selections ï a shape can be highlighted in a 2 ways: 

o yellow dashed line ï it is ready to choose, 

o white solid line ï it is chosen for a new command, 

o yellow solid line ï it is chosen and a command is performed. 

¶ Drawing of a rectangle: Create Ÿ Rectangle (shortcut r ) ï choose a layer from the palette 

on the left, next make one click of the left mouse button (click means: push the button and 

then release), the first corner of the rectangle is created, next drag the mouse creating required 

shape and finish it by another clicking: 
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¶ Moving elements: Edit Ÿ Move (shortcut m) ï point a figure by mouse (one click of the left 

button) and move the shape in a new place:  

 

  Chosen object is highlighted in yellow. 

¶ Dimension changes ï stretching: Edit Ÿ Stretch  (shortcut s) ï choose a edge of the shape (it 

will be highlighted in yellow), next click and move the edge: 

 

When the cursor is placed on an edge then it is highlighted in yellow dashed line ï it is ready to 

choose for stretching. Now you can click and drag the edge in new place.  

If the cursor will be placed in the middle of a rectangle, whole the shape is highlighted then all edges 

can be stretched and finally the rectangle is moved, and it works as move command. 
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¶ Copying: Edit Ÿ Copy (shortcut c) ï choose an object (it is highlighted), click and move 

another one in the new place.  

 

    
 

The above operations can also be performed on a group of objects. We choose them by selecting the 

area with the left mouse button (push and hold the button) or by clicking the left mouse button with 

the Shift key held. 

 

¶ Ruler: Edit Ÿ Ruler (shortcut k): 

 

 

 

The scale is given in ɛm. The ruler is an object, just like rectangles and can be moved, stretched, 

copied, etc.  
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3. Designing of the inverter layout 

We start designing from drawing the NMOS transistor, because in the technology used by us the 

substrate is of type P, so we can immediately create the NMOS transistor. For PMOS it is necessary 

to change the body type by creating N type well. 

As a reminder, a view of the NMOS transistor is shown below. 

 

When designing the transistor, draw the necessary layers to create the drain and source areas with 

contacts to the metal lines and the gate area (here polysilicon) or additionally drawn polysilicon to 

metal contact to connect an input signal. 

In order to draw the NMOS transistor we put followings layers: active/diffusion (DIFF ), n
+
 implant 

(NPLUS) and polysilicon (PO1) ï the logical product of these three layers defines the channel area 

of the NMOS transistor. 

The order in which the layers are drawn is irrelevant because the proper sequence of technological 

processes is ensured during the fabrication of the circuit. The dimensions of rectangles and their 

relative placement are important, what is defined in the DRC rules of a given technology. 

The layout of the NMOS transistor is shown below: 

 

 

 

In order to connect the drain and the source in the above picture, contacts (CONT) with metal 1 

(ME1) surrounding them have already been placed. 

 

 

DIFF 

PO1 

NPLUS 
CONT 

ME1 

     polisilicon gate  
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Additionally, a rectangle of the SYMBOL MMS layer must be drawn on the entire surface of the 

transistor. This is the layer for the extractor, indicating that the transistor is here. The complete 

NMOS transistor is shown below: 

 

 

The PMOS transistor looks very similar, but consists of layers: active (DIFF ), polysilicon (PO1), p
+
 

implant (PPLUS) and additionally N well (NWEL ) and, of course, SYMBOL MMS . 

 

 

The PMOS transistor with SYMBOL MMS  layer: 

 

DIFF 

PO1 

PPLUS 
CONT 

ME1 
NWEL 


