CIRK (for HP48GX)

AIM

Cirk is a circuit simulator (node voltage and current as output), it can use symbolic elements; for istance, suppose there is a resistor between two nodes, you can assign symbol R as resistivity. Circuital analysis is made in S domain (Laplace transform).

LIMIT

Working with symbolic element is slow, I used ALG48 (Claude-Nicolas Fiechter and Mika Heiskanen) and QPI (Andre Schoorl)  to do it.

INSTALLATION

Important: you must install ALG48 v4.2 and QPI v4.3, see on www.hpcalc.org; ALG48 needs 50Kb of memory.

Cirk.zip contains cirk.lib (library file), cirk_it.doc (Italian document file), cirk_en.doc (English document file).

To install Cirk download cirk.lib onto your calculator, type 0 (zero), press STO and power-cycle the calculator. From library press SETUP, it will create CIRK directory in HOME.

UNINSTALL

Type:

:0:1539

ENTER

ENTER

DETACH

PURG

USE

You need describe the circuit, that is like Spice. First mark with a point the extreme of all circuital elements, I will call those points nodes. Second label all nodes with a integer number, 0 (zero) is the ground (or mass, or earth). Third label voltage source (indipendent and controlled), e.g. with roman numbers; you will insert voltage sources following this numbering.

COMMAND

Go onto CIRK directory and press CST command, in the menu will appear this menu: NEW, READ, SYSTEM, SOLVE, KEY, INFO.

· NEW 

This command help you to create the netlist (a list describing circuit), if you press it a submenu appears.

· R (resistor)

Into N fields insert the node where is the resistor, into VALUE field insert resistivity, eg. ‘R1+R2’.

· C (capacitor)

Like R. Remeber: Cirk use Laplace transform 1/(Cs).

· L (inductor)

Like C but Ls.

· V (indipendent voltage source)

Into N+ insert positive node where V is connected. Into VALUE insert votage value, note if you insert V, Cirk uses it like V(s) and so if V is a DC generator, eg 5volts, you must type ‘5/s’. 

· I (indipendent current voltage)

N( is node from where current enters in the generator, N+ is node where generator pushes current.

· VCVS (Voltage Controlled Voltage Source)

CTRL N+ is positive controll node, CTRL N- is negative controll node. Into GAIN field insert gain voltage/voltage.

· CCCS (Current Controlled Current Source)

Like Spice, you need insert a indipendent voltage source (auxiliary generator) in the branch where is pilot current; pilot current must enter into auxiliary generator from positve reference; auxiliary generator value must be 0 (zero).

· VCCS (Voltage Controlled Current Source)

· CCVS (Current Controlled Voltage Source)

You need insert auxiliary generator.

· END

This command creates netlist.

Note: those command have a problem if you press CANCEL, so, if you press erroneously one of those, to going out you must press ENTER and then yuo must delete incorrect list from HP screen.

· READ

Read netlist and save it in LISTA variable.

· SYSTEM

Create matrix A (coefficients) and vector B (known terms) relatively linear system Ax=B that bescribe circuit.

· SOLVE

Insert, as input, the number corresponding to node of which you want to know voltage.

LICENSE

Cirk is free (read ALG48 and QPI for their license); you can distribuite it only free; you can’t diassemble it. If you use Cirk, please send me an email to gabriele.dellamico@tin.it .

I’m sorry for my English.

EXAMPLE

Example.

Circuit in fig.1 is in time-domain, the same circuit, but in S-domain (Laplace), is shown in fig.2. One can observe node identification number and voltage source (indipendent and controlled) identification number (number between brackets). This numbering entails insert first indipendent voltage source, second controlled one (another numbering is possible).
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Now you must clean your HP48 screen, then move to CIRK directory and press CST.

Press NEW.

To input indipendent voltage source press V:

N+               1  

N-                0

VALUE       V

To input resistor press R:

N                  1 (or 2)

N                  2 (or 1)

VALUE        R  

To input controlled voltage source press VCVC:

N+                2

N-                 3

CTRL N+     2

CTRL N-      0

GAIN            a

To input condensator press C

N                   3 (or 0)

N                   0 (or 3)

VALUE         C    (let’s note C, not CS)

Press END, READ, SYSTEM (and wait...)

To know voltage at node 2, e.g., press 2 and SOLVE.

To know current entering in controlled voltage source press 5 and SOLVE (5=3+2, 3 is total node number, 2 is voltage source identification number).

Example.

Let’s note auxiliar voltage generator in the brench where is pilot current; pilot current enters in positive terminal of auxiliar generator.
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To input auxiliar generator press V

N+                   2

N-                    3

VALUE           0  (zero)

To input controlled current source press CCCS

N_                   0

N^                   3

CTRL N+        2

CTRL N-        3

GAIN              a

IMPORTANT NOTE

v(t) is a not specified wave form and you must insert in VALUE V, if v(t)=10u(t) (step generator) you must insert in VALUE 10/S (S in upper case).

