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1. 

.
1. File->New,  “New”

Schematic (
).

2. . 

.  (
 – ).

3. . 
: 

, Component
 ( Cntr-1,2,3,4).

Cntr-1   Analog Primitives
Cntr-2   Analog Library
Cntr-3   Digital Primitives
Cntr-4   Digital Library

, 
.

4. .
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, , ,
.

5. 
. . 

.

:

, 
8 ). ,

 2,5  2500,  1
 0.000001;

 -
. ,  1 

 1 -6;
 -

,
10 :
    10 -18 m   10 -3

F   10 -15    103

   10 -12 MEG*   106

N   10 -9 G    109

U   10 -6     1012

 X, Y 
 "m"  10 -3, 

 " " – 106  MEG). 
.

 6. . 3,4,5, 
.

7. . 
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, 

 90°. 
, , 

, , 
, . 

 ( , 
). 

 (
), 

, .
8. .

2. 
(Transient Analysis)

Analysis->Transient
Analysis  ( ALT-1).

, 

 “Transient Analysis
Limits .

.1. 
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.

:
Run –  . 

F2.

ESC. 
;

Add –  
, ;

Delete –  ,
;

Expand    

,  ( , Y
Expression);

Stepping – 
;

Properties- ;
Help –   Transient Analysis .

:
Time Range – 

 [Tmax,
Tmin];  Tmin=0;

Maximum Time Step –  .
 0, 

 (Tmax-
Tmin)/50;

Number of Point – , 
.  – 51.

 – 6;
Temperature – ; 

[High,Low,Step] (
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).  Linear 

 Low  High  Step. 
 List ,

.  Log
 Low  High 

 Step. 
, 

, 
.

Retrace .
:

X Log/Linear Scale – 
. 

;
Y Log/Linear Scale – 

 Y. 

;
Color – ;

 Numeric Output – 
,

Y Expression. 
 “< >.tno”. 

Numeric Output (F5). 
Number of Points

;
Plot Group – P  1  9 

, 
.

:
X Expression  – , 

 – ,  – f);
Y Expression  – ,  Y
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 5 – V(5),  – I(2,3) 

 – V(R5)*I(R5));
X Range – 

 [High,Low]. 
 0, 

. 
 Auto;

Y Range – 
Y  [High,Low]. 

 0, 
. 

 Auto.
:

Run Options – :
Normal – ,
Save 

 < >.tsa,
Retrieve 

 < >.tsa,
;

State Variables :
Zero – 

  “ ” 
,

Read – 
>.top,  State

Variables Editor, 

,
Leave – 

, 
;

Retrace 
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, 

 (
Retrace);

Operation Point – 

. 
, ;

Operation Point Only – 
 ( );

Auto Scale Ranges – 
 “Auto”  X, Y 

.

 (
).

F3
).

3. 
(AC Analysis)

, 

.

,    SPICE V or I sources, 

.
  SIN
PULSE , 

 1 ,  (
, ), 

, 
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“AC Analysis Limits .

, 

. , 
. 

Analysis->AC
Analysis ALT-2). 

. 

, 

 “AC Analysis Limits .

.2. 

.
:

Frequency Range – 
 [Fmax, Fmin]. 

.  Fmin
, .

:
Auto – ,
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,

Fixed Linear – 
,

Fixed Log – 
;

List – , 
.

Number of Point –  (Nf), 
.

 – 5. Frequency
Step Auto, Number of Points

Maximum Change.
 (Fixed Linear), 

(fmax-fmin)/(Number of Points - 1)
 (Fixed Log), 

(fmax/fmin)^(1/(Number of points - 1))
Temperature – ; 

[High,Low,Step] (
).  Linear 

 Low  High  Step. 
 List ,

.  Log
 Low  High 

 Step. 
, 

, 
.

, 
 TEMP;

Maximum Change, % – 
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). 

Auto;
Noise Input – , 

. 
INOISE  Y Expression  

,
. 

, 
,  –

;
Noise Output – , 

.  [ 1,
2].

, 
, 

:

.

4. 

:
 – (1) = 2,718281828;

PI – = 3.14159265389795;
TEMP – ;
VT – , 
1,3806226*10-23* (273,15+TEMP)/(l,6021918*10-19); 

TEMP = 27 °
VT=25,86419 ;
 J –  -1;
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, 

, ,  0,
2, 25. , 

,
 "_" 

 50 ,  Al, Out, Reset.

:

D(A)

V(A)  (
 " ", 
 0)

V(A,B)

V(D1)  D1

I(D1)  D1

I(A,B)  (

)
IR(Q1) ,  R  Q1

VRS(Ql)  R  S
Q1

CRS(Q1)  R  S  Q1

QRS(Ql)  R  S
 Q1

R(R1)  R1

C(X1)  X1

Q(X1)  X1
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L(X1)         

     X1
X(L1)

) L1
B(L1)  ( ) L1

BSI(L1)  ( ) L1

H(L1)  ( )  
 L1

HSI(L1)  ( )
 L1

F

S  = 2*PI*F*j

RND
 [0,1]

ONOISE

INOISE

EG(V1) ,  V 1

ES(Q1) ,  Q 1

ED(D1) ,  D1

PG(V1) ,  V1

PS(Q1) , 
 Q1

PD(D1) ,  D1
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5. (DC Analysis)

 DC 
. 

. 

, . 
 (« ») ,

.
Analysis->DC Analysis  (

ALT-3). 
, 

 – 
 “DC Analysis Limits .

.3. 
(D  Analysis Limits)

.
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:
Variable , 

,  Stepping.
Method – :

Auto –

 Maximum Change %.
Linear – 

,  [Final,Initial,Step]. 

,  –
. Initial 

 0.  Step 
 (Final-Initial)/50.

Log – 
, 

[Final,Initial,Multiplier]. 

,  – .
Initial  Final/10.  Multiplier

exp(ln(Final/Initial)/10).
List -

:  [v1, v2, v3, ...,vn].
Name – ,

, 

. 
, 

. 
, 

 NONE.
 Range – ; 
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.

Number of Point – , 
 51). 

;
Temperature – ; 

[High,Low,Step] (
).  Linear 

 Low  High  Step. 
 List 

.  Log
 Low  High 

 Step. 
, 

, 
. 

, 
 TEMP;

Maximum Change, % – 

Variable 1
).

, 
.

6. 

Stepping,  

, . 4.
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. 4.  

:
Step What – 

.

 Component  Model;
From –  . 

;
To –  . 

;
Step Value – . 

.  – ;
Step it   (Yes)/ (No) 

.
Method – :

Linear – ;
Log – ;
List – , .
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Parameter Type – :

omponent – Step What
, 

. , Global Setting

PRIVATEANALOG/PRIVATEDIGITAL,

; 
, ,

. 
,

. 
, 

, , 
 T_MEASURED, T_ABS, T_REL_GLOBAL,

T_REL_LOCAL ;
Model –  Step What

, 
. 

, 
. 

, ,
, 

T_MEASURED, T_ABS, T_REL_GLOBAL,
T_REL_LOCAL .

Symbolic –  , 
 .DEFINE   .PARAM. 

. 

.
Change –  .

Step all variables simultaneously – 
.

Step variables in nested loops –  ( )
.
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:

All On:   Yes   Step It 
.

All Off:   No   Step It 
.

Default:  1/2 
.

OK:  
.

Cancel:  
.

Help:  .

7. 

 Transient,
AC  DC Analysis 

.
Stepping –

, 

 – , 
.

, ,
 LOT  DEV. 
, 

LOT  DEV, 
. , ,  DEV,

, 
 LOT, – 

. 
 LOT  DEV 

[LOT=< >[%]] [DEV=< >[%]]



21
, 

 (
 %).

.MODEL  LOT  DEV, :
.model CAP2 CAP(C=1.0 DEV=10%)

.
Monte Carlo->Options. 

.

. 5. 

Distribution to Use:
:

 Gauss– ;
 Uniform– ;
 Worst Case – .
Number of Runs – . 

,  – 
.

,  30  300 
.  30 000

.
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Show Zero Tolerance Curve: 

.
Report When: 

. 

, , ,
.

Get:  
 Report When.

Seed: 
, 

. , 
  ,

.  seed >=1, 
.  seed<1 

, 
.

OK:  
.

Cancel:  .
Help:  .

8.  (Dynamic DC)

Analysis>Dynamic DC

.
Options Preferences

Show Slider,
 –

, 
,

. 6.
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. 6. 

:
 – ;
 –  (

)

 – ;

 – 
;

 – ;

 – , ;
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 – -n  – : LIN – ,

ON – , OFF – , SAT –
;

 –  .
, 

, 
, 

Operation Point Only.
Analysis>AC,

DC
, .

Temperature: .
Slider Percentage Step Size:  

 (Up Arrow)  (Down Arrow).
Place Text:  ,  Dynamic
DC .
OK:

.
Cancel: .
Help:  .

9.  (Dynamic C)

Analysis>Dynamic C

. 
,    SPICE V or I sources, 

.
  SIN
PULSE , 

 1 ,  (
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, ), 

,  “
Dynamic AC  Limits .

, Options Preferences
Show Slider,
, , 

 – 

, 
, .7.

. 7. 
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, Dynamic
DC:
Frequency List:  , 

.
Temperature List:  , 

.
Slider Percentage Step Size:  

 (Up Arrow)  (Down Arrow).
Complex Value Display:

First Value: :
Magnitude:  .
Magnitude in dB:

 1 .
Real Part:  .
None: .

Second Value:  :
Phase in Degrees:  .
Phase in Radians:  .
Imaginary Part:  .
None: .

Place Text:  ,  Dynamic
C .

OK:  
.

Start: . 
.

. 
Next.
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Previous: .
Stop: , 
Previous Next Start.
OK: .
Cancel: .
Help:  .

10.   
 ( )

 Distortion (Alt+8):
   Micro-Cap transient analysis

.
 Distortion

. 8

.8.   

 transient analysis .

:
Fundamental Frequency:  
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. sine source .

Input Source Name:  .
Sine Source, Voltage Source

Current Source SIN.  distortion
analysis

.
Input Source Amplitude:  

. 
. 

:
List: , :
100mv,10mv, 1mv
Linear: , 

, , : 1.0, 0.5, 0.1
Log: , 

, , : 1.0, 0.01, 10
Output Expression:  , 

,  V(OUT), 
, , 

 PD(RLOAD).
Temperature:  , 

, 
 transient analysis.

Simulation Cycles:  
fundamental frequency, . 

.  3-5.   Micro-Cap
 3-5 , 

(FFT).
, fundamental frequency  10  5

, Micro-Cap  tmax
tmax = 5/F0 = 5/10K = 5*100uS = 500uS.

(FFT)
 4-  (400uS)  5-

.  
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.

Maximum Time Step:  
, . , 

 .01  .001 
, 

transient analysis.
Expressions:  .

.
HARM(x) (harmonics) 

.
IHD(HARM(x))  (individual harmonic

distortion)   
 (

) .
HD(HARM(x)) (total harmonic distortion)

  
 (

) .

.

P.
X Range – 

 [High,Low]. 
 0, 

. 
 Auto;

Y Range – 
Y  [High,Low]. 

 0, 
. 

 Auto;
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! , 

. , 
 51  1  3 , 

 1  0,2 , 
,   , 

. 
10 ,  1 .



1. . 
MICRO-CAP V. – .:  « », 1997. – 273 .

2. . 
MICRO-CAP VI.– .:  – , 2001. – 344 .

3. . 
   Design Center (PSpise). –

.: CK , 1996. – 272 .
4. ., . 

 Micro-Cap 8. – .:  –
, 2007. – 464 .

5. . Micro-Cap : .
– : . . . , 2004. – 112 .

6. . . .   
: . – , 1999 .

).
7. . 

».  – : , 2004. – 46 .



.
.

.

 020565  23  1997 .

 60 84 1/16 . . .
. . – 2,0.  .  –  . . – 1,9.

                      50 .
»

__________________________________________________

 17 , , 28, , 44

 17 , , 28, , 1


