
Appendix A
PCFILT DOS version comparison

Anyone seriously interested in using the DOS version should request the DOS version
users guide which is available.

                  ���������� General in formation ����������
* A math coprocessor chip (80287 or better) is required,
* Keep <Caps Lock> and <Num Lock> engaged (these are set automatically on entry). Only upper case

responses at all times.
* The escape <Esc> key will drop you back one menu when pressed. It will also cancel a schematic review

draw in progress.
* To make selections from a "boxed in" menus, move the (* ) to the desired selection with the up and down

arrow keys. The HOME key moves the * to the top most selection. You can also jump directly to the desired
selection by typing the one upper case letter shown in that selection. Example: on the main menu, type the letter Q
and the * will j ump to (* ) select assumed Q. press <RETURN> and the selection is made. Press <Esc> and you
can abort back to a previous menu in most cases.

* To call up the program:
C>PCFILT file_name
if you type:
C>PCFILT                        file_name will be: ��> default
* The "Q" values displayed in the window on the main control menu are used universally by all modules.
* The system will utili ze CGA, EGA or VGA graphics. When graphics is first used after pressing the <F1>

function key, this menu will appear:         Pick the desired graphics mode:
         (0) - 640 X 200  CGA  Monochrome.
         (1) - 640 X 200  EGA  Color.
         (2) - 640 X 350  EGA  Color.
         (3) - 640 X 480  VGA  Color.
         (4) - 640 X 350  EGA  Monochrome.
         (5) - 640 X 480  VGA  Monochrome.
        >

In mode (1), the vertical resolution remains the same as mode (0), 200 pixels, allowing a CGA color
monitor to be utili zed. EGA is used only to add color. Mode (2) takes full advantage of the EGA hardware and
requires an EGA monitor. Similarly, mode (3) requires VGA hardware. Modes (4) and (5) are for monochrome
monitors, or screen dump programs that can't handle color.

The mode in effect when the next "(S) Save design" is done records the mode set into the ".SPK" design
specifications file. Recording the desired mode in the "Default" file will keep you from having to set the mode
every time you use the program. If it is necessary to change modes later, the <F1> function key pressed at any
window menu will reset the graphics. The next use of graphics will again display the graphics mode menu so that
the mode can be changed. This is useful i f your resident graphics print screen program will not handle EGA or
VGA modes requiring you to switch back to CGA (for more information on printing graphics screens see the
section on documenting designs).

* The <F4> keyboard function key is used to control text mode color. Pressing <F4> will bring up a menu
of optional color schemes. The color will NOT change immediately, it will change after the next screen clearing
operation. The text color status is recorded with each design.
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* Some outputs to the screen are sent directly to video memory for speed. If your machine is not quite
compatible, the output may be sent to the video system via ROM BIOS calls. To enable ROM BIOS, use the MS-
DOS "SET" command like this:

C:\>SET ROMBIOS=YES <Cr>
* Operation using a mouse is supported.
When operating from any "slide the (* )" menu, function key <F2> will t urn mouse control on/off . The

default state is ON and the selected condition is recorded in ".SPK" file. The LEFT mouse button moves the "* "
marker to the option pointed to by the mouse cursor. If the option pointed to is already selected by the "* " marker,
the option is engaged. To select and engage an option from a menu, move the cursor anywhere over or next to an
item and press the LEFT button 2 times. Action is on button RELEASE.

The RIGHT button is equivalent to the <Esc> key and will also function as the <Enter> key at any "(Cr) to
continue" prompt.

Mouse control is also implemented in the graphics plot module. When the mouse cursor is located in the
actual plot area, the dotted vertical li ne cursor will j ump to the mouse cursor when the left mouse button is
pressed. When located below the plot (in the menu area) the cursor looks for the first "key letter" under or to the
left of the cursor on its row and returns it to the program. The "key letter" is the key that you would press to make
a particular selection if you were not using the mouse. It will also see (Cr) correctly as the <Enter> key. The
function actually li fts the appropriate character directly off of the screen.
        Like this:
           Full eXit Range
                  ^             Returns 'X'
           Full eXit Range
           ^                    Returns 'F'
           Full eXit Range
                ^               Returns 'F'
           Full eXit Range
                           ^    Returns 'R'

In some other modules, such as analysis tabulated data review, the mouse selection is totally position
dependent.

 MAIN CONTROL MENU:
 "�����������>>>   Comprehensive Filter design and evaluation <<< �����������#
 ����������������������������������������������������������������������������
        Vs. #.##            Active filename -> default
 "�> Matcher status < �# "��������> Main control < ��������#
 
   Termination: X   
 
 ( ) start new Design           

 
     Source: X      
 
     design file:               

 ��� Disabled ��������� 
 ( )   set Filename             

 "���> Assumed Q < ����# 
 ( )   Recall old design        

 
   Ind.  Ql= 150    
 
 ( )   Save current design      

 
   Cap.  Qc= 1500   
 
 ( )   Join to current design   

 
  Trans. Qt= 1000   
 
 ( ) Analyze current design     

 ���������������������� 
 (*) Edit circuit               

                        
 ( ) + Calculate design +       

                        
 ( ) modify design Parameters   

                        
 ( ) Utilities menu             

                        
 ( ) set Notation               

                        
 ( ) eXit to DOS                

                        
 ( ) change assumed Q           

                        
 ( ) maTcher reset              

                        ����������������������������������
 (*) maTcher reset

This is used to reset the automatic L-C impedance matcher and is not needed for transmission line designs.

 (*) start new Design <D>
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NOTCH:
 "������������������������������>  New Design  < �����������������������������#
 
                                                                           

 ������"������> Type < �������#�����������"�����> Bandreject < ������#����������
       
 ( ) Main menu       
           
     Lumped component:   

       
 ( ) Bandpass        
           
 (-) Direct scaled       

       
 ( ) Lowpass         
           
 ( ) Narrow band         

       
 ( ) Highpass        
           
     TEM microwave:      

       
 (-) Notch           
           
 ( ) Cap. coupled stubs  

       
 ( ) Equalizer       
           
 ( ) General stub notch  

       
 ( ) Resistor pad    
           ���������������������������
       
 ( ) new ref. Values 

       �����������������������

The reference value menu will follow
LOWPASS:

       "�����������> Lowpass < ������������#����������
       
 (*) Lumped component             

       
     ��   ��   ��    Coaxial      

       
 ( ) �*ƒƒƒ,*ƒƒƒ,� Coil & form L   

       
     ��   ��   ��                 

       
     ��   ��   ��    Coaxial      

       
 ( ) ������������ straight Wire L 
  The reference value
       
     ��   ��   ��                 
  menu will follow   
       ������������������������������������

BANDPASS:
       "��������������> Bandpass < ��������������#����
       
     Lumped component:                  

       
"( ) �Direct scaled ��> Wide band LPBP < �#

       

( )  Forced value                     


       
�( ) ��Minimum component �����������������

       
"( ) �Node or mesh ����> Narrow band < ���#

       

(*)  L-C Tubular or Node              


       

( )  coaXial Tubular                  


       
�( ) ��5 resonator elliptic ��������������

       
 ( ) wideband Linear phase              

       
 ( ) elliptic ZigZag                    

       
 ( ) Pole placer (conventional)         

       
     TEM microwave:                     

       
 ( ) SCTL or tapped Combline            

       
 ( ) Open Line Interdigital             

       
 ( ) SCTL or tapped Interdigital        

       
 ( ) Wideband direct connected          
  The reference value
       
 ( ) dielectric Resonator               
  menu will follow   
       ������������������������������������������

EQUALIZER:
       "������> Equalizers < ������#��������
       
 (*) allpass Group delay  
  The parameters menu will follow
       
 ( ) Amplitude            

       ����������������������������
  ==========================================================================

Any design that is scaled from a normalized reference lowpass filter will ask you to specify the source of the reference with the
following menu: 
                       "�����> Reference values < �����#
                       
 ( ) New design menu          

                       
 (*) Chebyshev or Butterworth 

                       
 ( ) external 'G' values      

                       
 ( ) external 'K & q' values  

                       
 ( ) Elliptic function        

                       
 ( ) eXternal free format lp  

                       
 ( ) reference pole Placer    

                       
 ( ) standard Library lp      

                       ��������������������������������
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The parameters menu will follow.
 (*) New menu <N>  - Causes screen to clear and new design menu to repeat.
 (*) Chebyshev or Butterworth <C> - Calculate Chebyshev or Butterworth.
 (*) external 'G' values <G>  - Key in normalized lowpass from tables.
 (*) external 'K & q' values <K>  - Key in 'k' and 'q' values from tables.
 (*) Elliptic function <E>  - Calculate elliptic function internally.
 (*) eXternal free format lp <X>  - Use a normalize lowpass from a disk file.
 (*) reference pole Placer <P>  - uses the pole placer to calculate reference.
 (*) standard Library lp <L> - Use files from library - Gaussian, Bessel etc.

The next 4 options on the main menu deal with design files.
 (*)  set Filename <F>  - This sets the active filename.

Pressing the <Enter> key or the LEFT mouse button, will yield a sorted directory of all design files saved earlier and the
directory "tree". The default directory and the directory just above the default (parent) directory will show first, followed by all the
subdirectories in alphabetical order. Directory names are shown ending in a backslash (\) followed by all the design "*.SPK" files which
end with a period (.). This may be changed to a directory of actual design files (*.DZN) by using the (F)-File command. The (D)-Drive
may also be changed to access network drives or floppy drives A: or B:. NOTE: This sets the file name ONLY! It does NOT
automatically recall !
           .\        ..\      NAME\     NAME2\   DEFAULT.
           |          |        |         |          |
       default     parent     sub-      sub-      ".SPK"
       directory   directory  directory directory  design file
 (*) Recall old design <R> - Recalls design and specs in file_name shown.
 (*) Save current design  <S> - Save the current design in file_name shown.
 (*) Join to current design <J> - the Join option will t ack the design in
   the file displayed onto the design in memory, either in series or as a
   multiplexer side port (at the source or bottom end).
 (*) Edit circuit  <E>

The Edit option is the default. Press <RETURN> and the circuit edit module draws the circuit diagram.
The schematic may be scrolled up or down using the up / down arrow, Page, Home or End keys. If you are using a
mouse, these key functions may be selected from the bottom menu. Press the RIGHT mouse button, the
<RETURN> or <Esc> key to exit from the schematic drawing function.

To enter the circuit editor, press the "E" key. The circuit editor has two operating modes referred to as the
command line mode and the mouse editing mode. For more information see the chapter on the circuit edit module.
 (*) Analyze current design <A>

The Analysis option is straight analysis of up to 1000 frequency points. (Power analysis is the A option on
the Utiliti es menu). Analysis frequency range is set from start frequency to stop frequency. Frequency steps are
either specified directly in units of frequency, or as a negative integer from -2 to -1000 corresponding to the
number of points desired. The letter "G" stuck anywhere in the command will t urn on the "Graphic mode".
Graphic mode bypasses the tabulated data and prints a "+" mark for each 2 frequency points analyzed. When the
"+" marks reach the arrow (<��) the data is presented graphically. Analyze 1 point this way: start_freq , , (2
commas). For detailed examples of analysis command lines see the section on the analysis module.
 (*) set Notation <N>

The N option sets the units used throughout the entire program.
For electronic parameters, inductance, capacity, time, and frequency:

                  
 ( )   Audio      = mHy. uFd. mSec  Hz. 

                  
 ( )   L.F.       = mHy. pFd. uSec KHz. 

                  
 ( )   H.F.       = uHy. pFd. nSec Mhz. 

                  
 (*) * V.H.F.     = nHy. pFd. nSec MHz. 

                  
 ( )   Microwave  = nHy. pFd. nSec GHz. 

                  
 ( )   Normalized =  Hy.  Fd. Sec. Rad. 


Mechanical dimensions may be displayed in English or metric units:
                  
 ( )   I - In.  Inches                  

                  
 ( ) * T - Mil  Thousandths             

                  
 ( )   C - cm.  Centimeters             

                  
 ( )   E - mm.  Millimeters             
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Transmission lines and stubs are always displayed in degrees and Ohms Zo.
 (*) modify design Parameters <P>

This option brings up the parameters menu where design specifications are set and modified.

   UTILITIES MENU:
            "������������������> Utilities < ��������������������#
            
  (*) Main menu                                    

            
  ( ) dos Command shell                            

            
  ( ) Optimization                                 

            
      impedance match:                             

            
  ( )   Source Zo                                  

            
  ( )   Termination Zo                             

            
  ( ) Analyze power distribution                   

            
      analysis data in memory:                     

            
  ( )   Plot                                       

            
  ( )   save to Disk                               

            
  ( )   Recall from disk                           

            
  ( )   Edit attenuation or delay data             

            
  ( )   calc. equivalent noise Bandwidth           

            
  ( ) display Fourier impulse response             

            
  ( ) maKe external reference from ref. in memory  

            
  ( ) Hard copy or review design data              

            
  ( ) mechaNical dimensions & spacing (TEM design) 

            
  ( ) L-C tubular ��> coaXial dimensions           

            
  ( ) program L-C ��> stub Generator               

            
  ( ) Write Touchstone(R) file                     

            ������ (?) for help ���������������������������������

 (*) dos Command shell <C>
The Command shell will provide a fake PC-DOS / MS-DOS prompt that will allow ANY

other program to be run without leaving PCFILT:
               (-) >DIR *.DZN    list all the design files you have on disk.
                                - or -
               (-) > <RETURN> you will stay in DOS. Just type EXIT to return.

 (*) Optimization <O>

The Optimization module will handle anything the analysis program will handle; Diplexers, equalizers or
the like.

 impedance match:
 (*)   Source Zo <S>
 (*)   Termination Zo <T>

The S and T options will apply impedance matching to one end of a circuit at any time
and reprogram the main menu matcher window at the same time, even if the condition shown is
X.

 (*) Analyze power distribution <A>

The analysis option will do a voltage/current/loss distribution analysis. You can plot a single parameter
over a frequency range and display it graphically, or display the power distribution throughout the entire network
at once. All branch numbers are the same as that shown by the circuit editor.

**** The next options deal with analysis data ***
analysis data in memory:

 (*)   Plot <P>

Calls the graphic plot module to display the data in memory.
 (*)   save to Disk <D>

Records the analysis data in memory in file ANAL.DAT.  (* )   Recall from disk <R>
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Recalls the analysis data in ANAL.DAT into memory.
 (*)   Edit attenuation or delay data <E>

Allows the group delay or attenuation data im memory to be edited.
 (*)   calc. equivalent noise Bandwidth <B>

Will display the equivalent noise bandwidth from the analysis data in memory. The data must contain
attenuation information for all frequencies with less then 60 dB attenuation. The more analysis points the better.

 (*) maKe external reference from ref. in memory <K>

The K option will make an external reference lowpass out of whatever numbers you are using for the
design in memory. They could have come from "G" values or normalized "k" and "q" values. The design in
memory is NOT lost. For more details, see the section on reference values.

 (*) Hard copy or review design data <H>

This option provides a central facilit y for recording designs on a printer or in disk files. The same data may
also be reviewed on screen.

 (*) mechaNical dimensions & spacing <N>

This option calculates the mechanical spacings and physical dimensions of resonators.

 (*) Write Touchstone(R) file <W>

(Touchstone is a trademark of EEsof Inc.)
It is often desirable to perform optimization on a network or to combine filters with other networks. This

option will write a file compatible with EEsof Touchstone describing the network in memory. A typical use might
look like this:
  ��> TOUCHSTONE file generator < ��
   Touchstone file will be: default.CKT

The file generated will have the same name as the file name displayed on the main control menu but with
the ".CKT" extension added. The file name is displayed here.

  Use L and C elements including component Q (N or Cr) ?
  Use transmission line physical elements    (N or Cr) ?

Any components in the network can either be put to the file using infinite Q elements or elements which
include losses. The Q values used are those shown in the "Assumed Q" window on the main control menu.

  What is starting node number (Cr = 1) ?

This selects the node number associated with the first element in the CKT block of the file. The default is
1, but it can be any number you select. 
 FREQ block: Any commas (,) will be removed. (MHZ) will be added:
 (Cr) to transfer 1500 to 5500 step 26.49 (MHZ)
 SWEEP freq range: From  To  Step (MHZ) ? 1500 5500 50

This defines the sweep range in the FREQ block of the file. You are actually inputing a "string" of
characters rather than 3 numbers. This string will be placed in the file exactly as you type it with two exceptions:
        1 - The frequency notation (Units) will be added (MHZ in this example)
        2 - Any commas (,) you might inadvertently have added are replaced by spaces.

  Last node number used is 9
  (Cr) to continue

After the file is written, the final node number used is displayed. Just press the <Enter> key to return to the
Utiliti es menu.  (* ) display Fourier impulse response <F>

This calls the fourier analysis module which graphically displays the impulse or gated RF response of any
network in memory.
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 (*) L-C tubular 
����

> coaXial dimensions <X>

This is used to calculate the physical dimensions for the parts for any L-C filter that is to be built i nto a
metal tube. This would include some bandpass and most lowpass filters.

 (*) program L-C 
����

> stub Generator <G>

Many microwave filter designs can be done by substituting transmission line components for lumped
components. This option activates and programs a utilit y which will convert selected L or C components in any
design to distributed form. It can be programmed to operate automatically each time the "(* ) Calculate" command
is given. It may also be used manually through the circuit editor to convert one component at a time.

Resistor pads.
���������������������������

  "����������������������������>  New Design  < �����������������������������#
  
                                                                         

  ����"������> Type < �������#������������������������������������������������
      
 ( ) Main menu       

      
 (-) Bandpass        

      
 ( ) Lowpass         

      
 ( ) Highpass        

      
 ( ) Notch           

      
 ( ) Equalizer       

      
 ( ) Resistor pad  < ������ "T", "Pi" and "L" pads
      
 ( ) new ref. Values 

      �����������������������

When designing an attenuator between two different load and source Zo levels, the S or P input
configuration selection will choose a "Tee" (S input), or a "Pi" (P input) so long as the level of attenuation you
request is possible between those loads. To design a minimum loss "L" pad, request 0 dB attenuation. The
program will select the minimum loss and design the two resistors in the necessary configuration ignoring the S or
P input configuration you have selected. Any time you request a lower loss than is possible between unequal load
and source, a minimum loss "L" pad will result.


