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 (PDM),    (DesPM – Design 

Process Management),       

, CASE (Computer Aided Software Engineering)    

   ,    

  ,    [9]. 

      

       . 

      -

   .   

    .    -

  ( )  -   ( ).  

        

     .  

   ,    . 

        

      .  

  :  

1    ;  

2     . 

        

  .   ,  , 

       . 

     , ,  

,  ,  (   

),    –   [10].  

  ,     

    : 

1       .   

    MCAD (Mechanical CAD) 

 [10];  
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2   .   – ECAD (Electronic CAD) 

 EDA (Electronic Design Automation) ;  

3      .  

    : 

1  –    

  25%     ;  

2  –  25%  50%   

 ;  

3  –  50  75%    

. 

  ,      

  ,      

     .   

  ,    , 

        

   ,      

, ,        

. 

      

 :   

1  “Siemens PLM software”; 

        

       (PLM)   

  (MOM) [11].    

     ,  “NX” — 

     CAD/CAM/CAE  

 , “Solid Edge” —    

 , “Teamcenter” —   PLM  

cPDM ,  3D-  “Parasolid”,    

  “Simcenter” [11]. 

https://ru.wikipedia.org/wiki/PLM
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2 “Dassault Systemes”; 

   , 

    3D — ,  

3D  ,      [12].  

       “Catia”,  , 

PLM –  “Simulia”. 

3  “PTC”; 

 -     

  ё   (CAD\ ),  

  ,     

   [13].  

      PTC Creo (CAD), 

PTC Windchill (PLM), PTC Mathcad (  ё ), PTC Integrity, PTC 

Servigistics  PTC Arbortext (    ).  

4 “ ”; 

 ,     

       

 .      

        

“ -3D”,    

  “ ”,    

 ,     “ ”,  , 

      “ -PLM” [14]. 

 ,     

    : 

1 “Mentor Graphics”; 

 ,     

  (EDA)    . 

 , Mentor Graphics       

  – “Board Station”, “Expedition Enterprise”  “PADS”. 

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%91%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BC%D0%B0%D0%BA%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%96%D0%B8%D0%B7%D0%BD%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%86%D0%B8%D0%BA%D0%BB_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82%D0%B0
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2 “Cadence”; 

,      

      

 .     Cadence   

  EDA .       

        

 “Allegro Platform”       

  “OrCAD/PSpice” [15]. 

3 “Altium”; 

      

    .   

: Altium Designer,  P-CAD,  Tasking       

       [16]. 

4 “Eremex”; 

 ,    

    .   

        

 “Delta designer”,      

,  ,  “TopoR”. 

    ,   

     , 

   ,    

   . 

     

     ,    

,       [16]. 

 ,        

     ,  

   ,     

 . 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/Altium_Designer
https://ru.wikipedia.org/wiki/P-CAD
https://ru.wikipedia.org/w/index.php?title=Tasking&action=edit&redlink=1
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      , 

    ,    

,      [18]. 

     

      CAD/PLM – 

      

.  CAE/CAD/CAM -   (  ) 

        

  ,    

  -     

.       -  

       .   PLM 

–           

       ,   

      .    

PLM –   PDM-     .  

«PLM —      ,  

        

      ,   ,  

   —       

   —    ,   

» [19].  

   PLM   : 

1   ,     

         

 ; 

2       

      ; 
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3     -     

        

(  )    . 

         

        

,    PLM: Autodesk, Dassault Systems, 

PTC  Siemens PLM Software.    PLM –   

  .      

  ,   

. PLM-    ,  

 .    PLM  

        . 

    /Delta Designer  

,   « » .  

CAE/CAD/CAM –        

   CAD/PLM –     , 

,        

  .  

   , ,  

     ,   

  , ,     

        

,     

 ,     

.      , 

       , 

     ,   

        

.      

,   ,       
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  .  ,  , , 

 – ,    2D   

.    ,    

   -  

.  

        

   .  ,    

  PLM- ,   ,     

  ,     

 .   ,      

  CAD/PLM ,    

 ,   “ ”   

  ,      

 ,   -        
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2 я  я  

   ш   Cadence 

 
     CAD/PLM-

      Cadence,  

   OrCAD.     

        

:  ,  , 

, , ,  ,  

. 

 

2.1     OrCAD 

 
  OrCAD   : 

1    Capture; 

OrCAD Capture –       

     .    

    OrCAD CIS    

 ,     , 

OrCAD Capture      

         [20]. 

 Capture   ,    

    , : 

1      CIS,  ,  

 CIS        ERP-

,    ; 

2       – ; 

3        PDF- ; 

4   DRC (Design Rules Check); 

5      

 ; 
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6     ; 

7       

 . 

2 Capture CIS; 

 Capture CIS       

  (CIS — Component Information System),  

  ,      

[20].    : 

1         

   ; 

2          

   ; 

3     ; 

4        Internet; 

5 , ,     

          

; 

6      , 

  Visual Basic; 

7   ; 

8    , ,   

 ; 

9  , ,  ; 

10         

    ; 

3 PSpice; 

 -   PSpice A/D    

  PSpice Advanced Analysis (AA)   

     ,     
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    ,     , 

    [20]. 

    : 

1) Sensitivity (   ); 

         ,   

        

        [20]. 

  ,     

  ,     ,   

,      .   

      ,      

  ,       

,           

 . 

2) «Optimizer» (  ); 

     ,  

        ,  

   .  

3) «Parametric Sweep» (  ); 

,   ,  ,   

  ,     

 .  

4) «Smoke» (   ); 

          

  ,       

   .     

,      . 
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5) «Monte Carlo» (   ); 

  ,      

    ,    ,  

       .  

4 PCB Editor; 

PCB Editor –       c 

  .  

5 SPECCTRA; 

         

 Cadence Design Systems. Specctra   ё  

    ShapeBased- .  ё   

        

 ,     

         [21]. 

Specctra   ,     

.     : 

1  ; 

2 ; 

3    ; 

      Specctra  

 «SPECCTRAQuest SI Expert».  

      

  ,    

  DSN     Do-   

  .  

6 Signal Explorer; 

Cadence OrCAD Signal Explorer    -  

   ,   

     [22].  

 

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D1%81%D1%81%D0%B8%D1%80%D0%BE%D0%B2%D0%BA%D0%B0_%D0%BF%D0%B5%D1%87%D0%B0%D1%82%D0%BD%D1%8B%D1%85_%D0%BF%D0%BB%D0%B0%D1%82
https://ru.wikipedia.org/wiki/Cadence_Design_Systems
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B0%D0%BF%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%82%D0%B5%D0%B3%D0%B8%D1%8F
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2.2        

Cadence 

 
 ,     ,  

  OrCAD CAE/CAD/CAM ,    2. 

 

 2 –       OrCAD 

 

  -    

      :  

1       ; 

2        

 ; 

3    ; 

4   ; 

5      ; 

6      OrCAD PCB Editor; 

7     . 

      

 . ,       

 , ,   ,  

 ,   –  .   

,    ,    

   . 

        

File-New-Library.         
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   .      

  ( .2). 

  Name    ,  

,   Part Reference Prefix-   ,  PCB 

Footprint-  ,   .   

Parts per Pkg       . 

    ,     – 

Homogeneous,      - Heterogeneous. 

 

 3 -     

 

     .   

       ,  , 

    . 

       ,  

   .    – millimeters ( ). 

   ,      

,      . 

 ,       

 : 

1      ; 

2  /  ; 

3        ; 
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4    ; 

 

  

 4 –       

        

 

  

 5 –        

      

 

 

 6 –     

304  
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 7 –     

304  

 

 

 8 –      176 2 
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 9 –    561 1 

 

 

 10 –    501  

 

 

 11 –    315  

 



32 
 

 

 12 –   ё  SNP10 

 

      ,  

   ,     

 .       

      .olb.   

   ,     

    .  

,      

  .  

  

 13 –   



33 
 

         

   .      Datasheet 

 . 

    PCB Editor   File-New.   

Drawing Name    ,  Drawing Type - 

 Package symbol (wizard). 

 

 14 –   

 

      Package Type  

  ,   Datasheet. 

 

 15 –   
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 16 –        

 304  

 

      . 

 

 17 –     

 

       Smd20_17,  

  .     20 ,  

   . 



35 
 

 ,      

304 . 

 

 18 –    304  

 

       . 
 

 

 19 –  501  

 

 

 20 –  025 
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 21 –  DIP16 

 

 

 22 –  521  
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 23 –  10 

 

  ,     

,      

 .    ,  

   , , : , , 

.  ,     

,  :  ,    

. 

 ,      ,  

,  Drawing Name   PCB Footprint .  

   : 

1    ; 

2 Tools-Create Netlist-OK. 

,    PCB – New layout. 
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 24 –     PCB Editor 

 

  «input board file»       .brd, 

,  ,    .      “Launch 

Design Sync”,   –    PCB. 

 

 25 –    PCB Editor 

 

      , brd- ,   

«sync».      PCB Editor. 

       Setup-Grids, 

   –      

 . 
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 26 –    

 

         

 Shape add rect,    ,   

 . 

 

 27 –      

 

      

     Place-Mechanical symbols.  
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 28 –       

 

   ,      

, ,   ,  . 

  29       

  .  

 

 29 –    

 

  30   ,     

    –    
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 .   30   , 

  – .  

 

 30 –     

 

 

 31 –     



42 
 

       –  

.   ,   ,    

,   :  ,  , 

 « - », « -  », 

« -   »,  -  

 . 

 ,  ,   

 ,   . 

    ,    PCB Editor,  

,    Setup-Constraints-Physical-Net  

        (PWR, GND),  

- 0.75,   - 0,5.    

   Route-PCB Route-Route Automatic-

Route. 

 

 32 -    

 

     . 

  33  34    .  
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 ,     . 
 

 

 33-   

 

 

 34 -     

 



44 
 

      

    100%.   ,   , 

    ,   

        

      . 

     ,    

  3D   .    

   step-  ,  

,    –   

 ,   ,  Setup- 

Step Mapping.   step-     35  36 

 

 35 - step-   DIP-16 

 

 

 

 

 

 

 

 

 

 36 - step-     304  
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  Available Package -   ,  Available STEP- 

 Step- . 

       Map STEP model 

  . 

 

 37 -  step-  

 

      . 

  ,   Display- 3D View. 

 

 
 

 38-    3D View 
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     3D-    step- . 

 OrCAD      

    , , 

       

       .  

  ,     Display- 3D 

View.  - File-Export. 

 

 39 –       

 

   ,   , 

    « -3D»,    

   «APM-FEM».  
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 40 –     -3D 

 

        

10 (  1050-2013),        

.  

  ,   ,   

  .      

   .      APM 

FEM-   - . 

 

 41 –    



48 
 

   ,     

    . 

 

 42 -    

 

   ,   .   

      « ». 

    ,  -   

.          200 ,  

   -200 . 

 

 43 –    
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    (250 / 2). 

 
 44 –   

 

         / 2 ( ),     

 ,    .     

  ( / 2  ). 

   ,   -

 .       

«  ».     

 .       

    .      

 .       .  , 

      . 

      «  »   

   .   . 
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 45 -    

 

    – ,  

   ( )  .   

    ,     

.    ё    « » . 

    –  

,      (  

) .  ,       

,  -      

  k  ,     . 

  1 –    « » 

( ) .       

,        

. 

   1 ё    « » .  

 -       «  ». 

         

 . 

   –   

( )        

 .    1 –     
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 .  ,  1,     

    ,   .  : 

0.7…5. 

  4-   10      

 .  10-     

  . 

 

 46 -    

 

     « »  

 «   ».     

    . 

       , 

   . 

       

 .  «  »  ,  

      . 
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 47 -    

 

  ,     .  

    . 
 

 

 48 -   

 

,       

 .   49 –  ,  

   . 
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 49 -       

   

 

      

   ,   ,   

 ,    ,   –  

  . 

 

2.3  CAD/PLM     OrCAD 

 
     

  -      OrCAD 

Capture.    CIS Explorer – component information system, 

      . 

 CIS Explorer       

 , ,   ,     

 OrCad Capture. CIS Explorer      

    ,      
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  .     

       

, , ,   .  

      

       

 : 

1      OrCAD; 

2         

. 

 ,      

       

 ,  ,     

,   ,    ,   

.  

       

.  

        

 (datasheets),      PDF, 

         

 ,  ,    , 

 ,       , 

  ,    . ,  

    STEP- ,  

 ,       

     . 

 ,   OrCAD Library Builder,  

       

       PDF,  

     . 
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     ,   

Cadence,         

    .   

       

      ,  

,   ,  .  

   ,    ,  

 CAE/CAD/CAM-      

,         

 . 

   ,      

     OrCAD –    

,        

.    CAD/PLM –   

 . 
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3 я   я 

    ш   Cadence 

3.1     CIS Explorer 

 
     CIS Explorer.   , 

     MSACCESS,     

-    ,    

(footprint),   –     ,    

 .  ,        

CIS Explorer,      CIS,     

    .   ,   

      .  

 ,    CIS Explorer,     

“Place”,   – “Database part”.                           

 

 50 –   CIS Explorer    Capture 
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     ,   ё 

 ,    

      PDM CIS Explorer. 

 

 51 –  CIS Explorer 

 

         

,  ,     .  

1    ,    ; 

 
 52 –     

 
 

  52      ,  

  «BenchAccess172D».  ,      

3  : 

1 Capacitor – ; 

2 IC –  ; 

3 Resistor – . 
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    «Part Type»,    

,         

 ,  ё  . ,    

 -    . 

    – “Capacitor” 

              
 53 –    .   

 

 

 “Capacitor”      

 (Ceramic  Electrolytic ),   ,  

    «Ceramic» (  ). 

   .    ,  

       ,   

 ,      . 

                

 54 –   ,   

 

1  ; 

  54,     -     

,     .   , 

     , ,  

,          
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      -    20 

.       –  18. 
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