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LC-LNAP, LG LADDER NETWORK ANALYSIS PROGRAM.

Program Title

~ )

Contributor's Name _______Bruce K. Murdock

Address _ 6875_sabado_Tarde Road e

City ; Goleta, ' State _QOalifornia _ ZipCode 93017
\. i J

Program Descriptien, Equations, Variables’ W

and_phase ) of & ladder network consisting of up_to_seven LC branches

Each _branch may contein an inductor, a capacitor, s series LC

network, or a parallel LC network. In addition, the network may
—_ bhave load resistors at each end,

These _features_allow_the

analysis of singly or doubly loaded lossless IC filter networks. . _ ..

The program will provide analysis over a sweep of frequencies.

— (multiplicative delta )

The input datas may be reviewed for correctness, and changes

— made bhefore the analysis and frequency sweep are done.

Operating Limits and Warnings

The _number of branches cannot exceed seven because_of register

storage limitations. Shunit inductors, or series_capacitors cannot
equal zero,

_ If networks contain 1.-R-C networks , use the program "LNAP",
(01585D) to do_the analysis. :

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program materiai.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO -THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE :FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL, ~ . .
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The algorithm used by this program assumes 1 volt at the output of

lJ the ladder, XKnowing the last branch admittance, the brench complex current

. may be determined. Since no current flows out of the last node, this shunt

“{ branch current must also flow through the preceeding series branch. Knowing
the series branch impedance allows the complex branch voltage drop to be

i calculeted using a complex multiplication (subroutine under label 1 ).

y A complex addition (label 2) of this series voltage drop to the last node

‘ voltage determines the next node voltage., The node voltage times the

; shunt admittance yields the shunt node current. Adding this shunt node current
- to the previously determined series node current provides the next series node
: current. : '

P This loop is repeated until the input voltage source is reached

- (node 0).  The complex voltage at node O represents the reciprical of the

: transfer function, i,e.,

eo/espy = -1-/e:.m = H(jw)

i The algorithm may be expressed in mathematical shorthand using indicies.

1) ‘}A-z - ?(ek;é yz'lc—/ 5> * océ‘z /"zﬂ =0)

“2) k- = {ééi’c-zg.lfzzé-ég% €, {&L - j)

where k n, n-1, ..., , 1, 0
‘and n equals the highest node number.

Equation 1 is solved and substituted into equation 2 to obtain the next
.- lower numbered node voltage, k is decremented by one, and equations 1, and 2

' are again solved. This process is continued until the voltage at node O

is obtained.
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