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The Guide uses the screenshots provided by the Connectivity Kit, which is the best way to accomplish this
task in a timely manner. As time permits the content list will be expanded to incorporate new topics or
categories. I will try to give the user an explanation for each of the categories with problems and solutions as
depicted in the screen shots and instructions below them.

Before you start the program, I suggest you select the following.
Angle Measure: Degrees
Number Format: Engineering 2
Complex: On
If you desire more accuracy, when the result is displayed in a box on the screen you
can then use [Edit] in the soft menu to display the full value in Standard form. If the
result is displayed by a print command, the [Edit] soft key is not available.




Category Definition.
1 Quit! EE Analysis.

2 Set Format, Digits & Angle: In this version I have not imbedded any control directives from

this panel into any of the Categories, in order to give the user total control. However selecting greater than

2 Digits as suggested above may cause an erratic display when the program uses the PRINT command.
In some updated categories the screen contains Input and Output boxes on the same screen and the
Options are selected by the means of checking the box as in the screen below.

If the result is displayed within Boxes and does not fit, highlight the box and press [Edit] and the

number will be displayed in standard form with maximum accuracy.

Set Format, Digits & Angle 13108
System
Standard (Digits:) 3.0...
Fixed
Scientific Radians
Engineering v Degrees[V]
Floating Gradians
Rounded
v Box for Degrees
[ T v [ [ Jcancell Ok

Navigate to the various boxes and check them by either pressing [Enter] or tapping the box twice or
tap the check mark in the soft menu [ v ] followed by [OK]. In the above screen, Engineering,
3 Digits and Degtees are selected prior to going back to the Main Menu.

This topic is provided to allow you to make these selections without leaving the program.

3 InApp calculator. +-*/...... Al |B. Updated and expanded.

Basic Math. ] | asic Math. 0138 Basic Math.
Div X» R-P 0 0 Div X R-P 0 0 Div Xn R-P 30.641 35.897
it v par P o Mult | v PaR 0 0 Mult. | v | PoR |0 0
Sub er CLR Digits 0 Sub en CLR Digits 0 Sub en CLR Digits 0
Add 10 Swap Add  10° | Swap Add 10" | Swap
X1 LN Exit X1 LN Exit X1 LN Exit
X2 LOG Deg Y 78+56*i X2 LOG Deg YO X2 LOG Deg YO
v XY Rad X 45%36 v XY Rad  X[24.821+17.965+]] VXY Rad  X[24.821+17.965+i]
Do not enter numbers here. Enter value for X, (a+b=i) or R46 Enter value for X, (a+b=i) or R46
[ edit | [ ]  [cancel] ok [W[Edit [ | |  Jcancel] ok [W{ Edt [ | |  [cancel] ok ]
Panel 1 Panel 2 Panel 3

This selection allows you to perform some basic functions without exiting the program.



X & Y boxes can contain either Real or Complex Numbers. Enter 45436 in the X and 78+56 i in the
Y registers. Double tap the X||Y box and tap the [OK] soft key. The result appears in Panel 2 as X =

24.821+17.965i. Next tap on the R->P box and [OK] will convert the content of the X register to its Polar
form. Some operations like Add & A||B involves two numbers whereas R->P will use the number

in the X only. Activating the Exit [ v/ ] box will return you to the Main Menu. Swap [ V/ ] will
swap X & Y registers and CLR [V/ ] will clear all Input and output registers

Note: You will find throughout this program that the answers are given in both Rectangular & Polar
Forms.

4 Conversion between Polar and Rectangular. Updated

; ; Rectangular <--> Polar

== INPUTS -~ == INPUTS --
Rectangular=|24.850+18.050*:‘ ] Rectangular=[0 ]

Polar=32.0e0 458.0e0 Polar= 32.0e0 458.0e0
== OUTPUTS -~ == OUTPUTS -~
Polar 30.6e0 4 36.0e0 Polar 0.00e0 4 0.00e0
Rectangular. 17.0e0 2710 *i Rectangular. 17.0e0 27160 *i
Exit Clr Exit Clr
Cesis | | | Tconcel] o WSS EG | | | lconcel] ok |
Rectangular AND Polar Inputs Polar to Rectangular

You can start by Clearing the input registers and then enter a Rectangular or Polar value or both.
The Rectangular number will be converted to Polar, and the Polar number to Rectangular

Simultaneously. Exit [V ] return you to the Main Menu and Clr W4 ] clears the registers.




5 Oms Law, Power. Updated

<V=I*R>, <P=Vsl>,

. . V24 1:4.84-53.13

A circuit has a |2 |

voltage V=24_V and Z: 3+4*i P:115.24-53.13

an impedance of cr Rectangular  Exit Polar

3+4i. Find the current )

and the Power. V124 0 24 0
I.2.88 -3.84 4.8 -53.13
Z:3 4 5 53.13
P:69.12 -92.16 115.2 -53.13

Enter any two values Real or Complex 1.
(et | | | [cancel] oK |

Problem Result in Rectangular & Polar Forms

In the above screen there are 4 Input registers in the top section. In the bottom section the result is
displayed in their Rectangular and Polar forms. I entered a voltage of 24 volts in V, and an impedance of
3+4 i in Z, using the [Enter] key. Then press [OK]

6. Imp. Res, Transients. This category has a sub-menu containing a variety of topics dealing with
Impedance calculator, a section on Resonance and Transient analysis.

1 Exit EE Analysis
2 Set Format,Angle & Digits
3+-%/9,5P 3R A|B.

4 Rect. <--> Pol.

S (Ohms Law, Power), AC/DC.
6 Imp, Reson, Transient

7 Circuit Analysis

8 Passive Filters

[ [ 1 [ ok |




2 Series Impedances. (sub-menu) Updated

Add Imp. (R,2X) or Z410

Imp, Res, Transients. Series Impedance Accumulator

! Quit EE Analysis Enter Data, Press [Enter] and [OK]
2 Series Impedance, R£Xi . .
Series Imp.:|-16.0e0%*i Clr  Exit.

3 Parallel Impedance, R+Xi P -
+ Impedance Calculator, RLC Zr 47.0e0 8.00e0 i
S Cap. <> Freq <-> XC. Zp 47.7e0 4 9.66€0
¢ Ind. <-> Freq <->XL. Yr 20.7¢-3 -3526-3 i
7 Cap. <—> Freq <—> Ind.
d chmnsiemq Yp 21.06-3 £ -9.66£0

Enter Imp. press [Enter] & [OK] and &

o T T 1 Lo Lot [ | Yoacell o |
Select 2 Enter components

A 47Q resistor is in series with a 24Q) Inductor and a 16Q) capacitor. Total impedance = 47.684.9.66.

Sequence: 47 [Enter], [OK]. 24 [Enter], [OK]. -16i [Enter], [OK]. Total Z = 47+8i.

Try three 72 Q) resistors are in series. Total resistance Rt =216 ().

Sequence: 72 [Enter], [OK], [OK], [OK]. Result Rt =216 Q.

Try three Impedances in series. 12+164, + 47-68i + 72+8i = 131-44%*i.

Sequence: 12+16i [Enter], [OK] 47-68i [Enter], [OK] 72+8¢ [Enter], [OK]. Total Z = 138.194.-18.57.

3 Parallel Impedances. (sub-menu) Updated

Imp, Res, Transients. Parallel Impedance Accumulator
' Qu,t EE Analysis Enter Data, Press [Enter] and [OK]
2 Series Impedance, R£Xi | )
> Parallel Impedance, ReXi Par. Imp.:|350.0e0+250...| CIr  Exit.
+ Impedance Calculator, RLC Zr 87.42¢0 32.27¢0 i
S Cap. <=> Freq <-> XC Zp 93.18t0 4 20.26€0
¢ Ind. <-> Freq <-> XL Yr 10.07¢-3 -3.717¢-3 i
FRC Bransient Yp 10.73¢-3 4 -20.26€0
—— 8 RL Transient P 19.73€ 20F
Enter Imp. press [Enter] & [OK] and &
Select 3 Enter components

A 120+118: is in parallel with 210-96i and 350+250;. Total parallel impedance Zp = 93.183%4.20.264.
Sequence: 120+118i [Enter], [OK] 210-96; [Enter], [OK] 350+250i. [Enter], [OK] Zt = 87.4156+32.2736%;

Yr =10.07g-3 - 3.717-3 i Yp = 10.735-3 4-20.26




4 Impedance Calculator (sub-menu) Updated

Note: In this section the calculator will choose (L & C) or (XL & XC) by checking the content
of the Freq. register. If Freq = 0, (XL & XC) values will be used. If Freq # 0, then (L & C) will
be used.

There are 5 Input registers on the screen, Freq, Res, L, C, XL and XC. Select or check either Series or Paral. box, +
one of (RC, RL, LC, or RLC), followed by [OK] to produce the result. Even if all registers have values in them, the

choice is made by what you select on the left. Eg. IFRC [ ] then L or XL will be ignored. Also notice the Exit and Clr
boxes that can be checked to either Clear all data or return to the Main Menu.

Select 2 Options

Imp, Res, Transients.
1 Quit EE Analysis
2 Series Impedance, R£Xi

IMP. CALC Freq: 1.20e3 Res: 72.0e0
Series / Exit L 15.0e-3 C 4.00e-6

> Parallel Impedance, R:Xi paral  CIr XL 0.00e0 XC 0.00€0
4 Impedance Calculator, RLC RC Zro
S Cap. <-> Freq <-> XC. RL  Zp0.00&0 4 0.00£0

6 Ind. <-> Freq <—> XL.
7 Cap. <-> Freq <-> Ind.
8 RC Transient

LC Yro

RLC[Y] Yp 0.00e0 4 0.00¢0
v Box: for RLC
0T L 1 Lo T T Vomeloc)
Select 4 & Enter a Freq of 1200_Hz. A Res. of 72 ), L =15mH and C = 4pF.
Next Check boxes for Series [ ] and RLC[] Press [OK]

Select 2 Options on the left 16123

IMP. CALC  Freq:|1.200e3 | Res: 72.00e0

Series  Exit L 15.00e-3 C 4.000e-6
Paral Cir XL 113.1e0... XC-33.16¢...
RC Zr 72.00e0+79.940*i
RL Zp 107.6e0 4 47.99€0
LC Yr 6.221e-3-6.907¢-3*i

RLC Yp 9.295¢-3 4 -47.99e0
(To use XL & XC, Freq must be '0")

Result for RLC.

Note: You can clear all registers by activating the Clr [ \'] and [OK]
or return to the Main Menu by activating Exit [ V] and [OK] .




5 Cap <-> Freq <-> XC. (sub-menu) Updated

The updated part here is the on-screen Exit [ ], Back [ ], and Clear [ ].

Capacitive Reactance

Imp, Res, Transients.
1 Quit EE Analysis Cap:
2 Series Imp.Calculator
2 Parallel Imp.Calculator
4 Impedance Calculator, RLC Freq: 1.200e3
S Cap. <-> Freq <-> XC.
6 Ind. <-> Freq <-> XL.
7 Cap. <—> Freq <—> Ind.
8 RC Transient

XC: =33.16e0*i

0 Exit Back Clear
P — Enter a REAL value.
. [ I [ ]| ok | [ edit | | |  Jcancel] Ok |

Select 5 Input Cap=4£-6, Freq=1200Hz.

Here you can select any two values and solve for the third.

6 L <-> Freq <-> XL. (sub-menu) Updated

The updated part here is also the on-screen Exit [ ], Back [ ], and Clear [ ].

Imp, Res, Transients.

t Quit EE Analysis

2 Series Imp.Calculator
2 Parallel Imp.Calculator
4 Impedance Calculator, RLC Freq: 1.200e3
s Cap. <-> Freq <-> XC.
6 Ind. <-> Freq <—> XL.
7 Cap. <—> Freq <-> Ind.
8 RC Transient

XL 113.1e0*i

0 Exit Back Clr
P Enter a REAL value.

Select 6 Input L = 15E-3, Freq=1200H:z

Here you can select any two values and solve for the third.



7 Cap <-> Freq <-> Ind. (sub-menu)

Resonant Frequency

Imp, Res, Transients.

t Quit EE Analysis Cap=

2 Series Imp.Calculator
3 Parallel Imp.Calculator

4 Impedance Calculator, RLC Ind= 15.0¢-3
S Cap. <-> Freq <-> XC.
6 Ind. <-> Freq <-> XL. Freq= 650€0

7 Cap. <—> Freq <—> Ind.

i Xi k Ir
8 RC Transient 0 Exit Bac C

Enter a value for Capacitance.
Here you can enter Cap and Ind and solve for the resonant Freq. Or enter any two value and
solve for the third unknowed.

8 RC Transient (sub-menu) no change

Time Constant

Imp, Res, Transients.

4 Impedance Calculator, RLC
s Cap. <> Freq <-> XC.

6 Ind. <=> Freq <-> XL.

7 Cap. <-> Freq <-> Ind.

8 RC Transient C=
9 RL Transient
A Series & Parallel Resonance 0

w Enter a value for Capacitance C.
L [ [ [ [ [ o] [ Edit [ [ [ [cancel] ok |

Select. 7. RC Transient Enter 8E3 for R & 4E-6 for C.

R= 8.000e3




Terminal 091%9¢

T=32.00e"3 Sec

[Enter]

Time Constant = 32mSec

Terminal 220 1

Charging Phase!
VC=25.28e0_V
VR=14.72e0_V
iC=1.83%-3_A
Q=160.0e-6 C

Press [Enter] to continue

Result at 32mS$S

Time Constant

C=4.00e-6

Enter a value for Resistance R.

Input. Note: R may = R1+R2 for Discharge

10

RC Transient

Es=f40.00c0 | vi0.000:0

Storage=
R= 8.000e3 C=4.000e-6
Decay=
t= 32.00e-3

Initial Voltage.
Enter final Voltage value Es

Inputs. Also check Storage Box [OK]

Imp, Res, Transients.
1 Quit EE Analysis
2 Series Imp.Calculator
3 Parallel Imp.Calculator
4 Impedance Calculator, RLC
s Cap. <-> Freq <-> XC.
6 Ind. <-> Freq <-> XL.
7 Cap. <—> Freq <-> Ind.

s RC Transient 0
e L [ I [ oK ]
Select 7

T=32.00e"3 Sec

[Enter]

Time Constant 32ms.



9 RL Transient

Es= 40.00e0 Vi 0.000e0
Storage=
R= 8.000e3 C= 4.000e-6
Decay=[V]
t= 32.00¢e-3

Initial Voltage.
Check for Decay PhasePress Enter.
Check Decay Box [OK]

Discharging Phase!

Ve =14.72e0_V
Vr = 25.28e0_V
iC=-1.839%"3_A

Q=160.0e-6 C

Press [Enter]to continue
Result

(sub—menu) Same process as RC Transients

Series & Parallel Resonance.

3 Parallel Imp.Calculator

4 Impedance Calculator, RLC
S Cap. <=> Freq <-> XC.

6 Ind. <-> Freq <—> XL.

7 Cap. <-> Freq <-> Ind.

8 RC Transient

9 RL Transient

A Series & Parallel Resonance

~|" Series & Parallel Resonance [
. I T T ] ok

0

Select A

E= 24.0¢0 R=
L= 15.0¢-3 C= 4.00€-6
XL = XC 0

(If youuse L & CFs=0)-» Fs0.00e0
Enter a value for R.

Ceit ] ] 1 Jconcel]l ok

We are using L & Cso Fs = 0.

Fs, XL, & XC will be calculated.
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And (sub-menu)

L[ [ [ [ | oK ]

Series and Parallel Resonan
Quit EE Analysis
Series Resonance
Parallel Resonance
Back to Main Menu

& W N -

0

Select 2

Terminal

ZT=72.0e0_Q @ Fo

Fs = 650e0_Hz

w = 4.08e3_rad.
XL=61.2e0_Q XC=-61.2e0_Q

Qs = 851¢-3

F1 =372e0_Hz

F2 = 1.14e3_Hz

Is=333e-3_A @Fo

VR = 24.0e0_V @ Fo
VL=20.4e0.V  VC=-20.480_V

BW = 764¢0_Hz

Phpf = 4.00e0_W
hpf: half power frequencies.

[Enter]

Result



Series Resonance

E= R= 72.0€0
L= 33.2¢-3 C= 53169
XL = XC 250€0

(If youuse L & CFs=0)- Fs 1.20e3
Enter a value for Voltage Source, E40 .

Here we use XL & XC so we assign 1200 Hz to ES.

Terminal

ZT=72.0e0_.Q @ Fo
Fs=1.20e3_Hz
w = 7.54¢3 _rad.

XL = 250e0_Q XC=250e0_0
Qs = 3.47¢0
F1 =1.04e3_Hz
F2 = 1.39e3_Hz
Is=333t-3_.A @Fo
VR =24.060_.V @ Fo

VL =83.3e0_V VC=-83.3e0_V
BW = 346e0_Hz
Phpf = 4.00e0_W

hpf: half power frequencies. [Enter]

Result

Use the same process for Parallel Resonance.

7 Circuit Analysis:

Solve AC or DC circuit with either ESource or Isource and ZTs.

4 Rect. <--> Pol.

S Ohms Law, & Power Law.
6 Imp, Reson, Transient.

7 Circuit Analysis.

3 Passive Filters.

9 Delta <--> Wye.
A Wheatstone Bridge. 0
. .

8 Mesh Analvsis. |
. ! [ [ ] ] o

Select 7 Circuit Analysis.

Circuit Analysis.
1 Quit EE Analysis
2 Series Circuit
3 Parallel Circuit
4 Series Circuit Analysis
s Parallel Circuit Analysis
& Back to Main Menu

0

[ [ I 1 [ ok |

Select 2. Series Circuit

Enter Es or Is

Es= 50.00e0

1B |

Enter Is to solve for Es.

Cein |

0.00e0

Added Impedances.
1tAdd Impedance (Z)
2Calculate Isource

3Calculate Vsource

0

L [l [ [ [ [ok]

Enter 50 V as ES & Press [OK]

12

Select 1 to accumulate all Impedances.



The next step is to enter all Series impedances, which will be accumulated. Select 1, enter the first impedance,
press enter. The screen will return to prompt you for another impedance and keep recycling until
all your impedances are in, then select 2 to Calculate the Current source and total Impedance.

Terminal LILIT]

Rect. Impedance = [20.0e0,32.0e0] Q

Pol. Impedance = 37.7¢0 458.0e0 °

Rect. Isource = [702e-3,-1.12e0] A
Pol. Isource = 1.32e0 #-58.0e0 A

[Enter]

Result of adding 5+8 7 + 10+157 =15+23 ;. with a current of 703E-3-1.12 A

Note: You can enter as many Impedances as you want. The Impedances will be accumulated and added as you go.
When you have entered all your Impedances, press [OK], the next step will solve for IS and Total Imp.

4 Series Circuits Analysis. (sub menu)
This type of circuit analysis varies from the previous one above in that you can enter up to 6 impedances and a
voltage and calculate the total current and the voltage drop across each impedances.

SLK N:l?]

Series Circuits Analysis.
Quit EE Analysis
Series Circuit with Esource
Series Circuit with Isource
Back to Circuit Analysis
Back to Main Menu

1 Quit EE Analysis

2 Series Circuit

3 Parallel Circuit

4 Series Circuit Analysis
s Parallel Circuit Analysis
6 Back to Main Menu

A & W N -

0 0
[ [ [ [ [ok] L I [ I [ o]
Select 4 Series Circuit Analysis. Select 2 Series Circuit with Esource

Series Circuit with ES.

On the right panel, you can enter up
to 6 1mpedar.1ces, an.d Es 24 Y436. 7 : 22 =lo DO B0
The result will be displayed in two

screens, see below...Rectangular and 23=3.00:0+4.00 | Z4=(3.00e0
Polar. You can also choose Isource Z5 = 2.00e0+4.00... 26 = 6.00e0-4.00...
instead of Esource.

Es = 24.0e0436.0...

Enter Z1.
e ] ] 1 lcancell Ok ]
Example Input data

13



Series Circuit in Rectangular Form
Zt = 72.0e0+12.0e0%i_Q
Yt = 13.56-3-2.25e-3*i_U
Is = 294e-3+147e-3*i_A

V1 =14.7e0+7.35e0%i_V
V2 = 590e-3+3.23e0*i_V
V3 = 295e-3+1.62e0%i_V
V4 = 1.47e0+735€"3*i_V
V5 =703e-6+1.47e0%i_V
V6 = 2.35e0-295€-3*i_V
[Enter] for Polar Form.

Result in Rectangular form

Terminal isiloy
Series Circuit in Polar Form

ZT =73.0e0 £9.46e0 Q

Yt=13.7¢"3 4-9.46e0 0

Is=329e-3 426.5:0 A

V1 =16.4e0 £26.5e0 V

V2 =3.29:0 479.7e0 V

V3 =1.64e0 £79.7e0V

V4 = 1.64e0 426.5e0 V

V5 =1.47e0 £90.0e0 V

V6 = 2.37e0 4-7.15e0 V
[ENTER] for Options

Result in Polar Form

On the right panel, you can enter up to 6 impedances, made up of resistances or reactances or both such as Z2 and
Z3 and a voltage like 24_v or 24 V.£36. The result will be displayed in two screens, ...Rectangular and Polar.

5 Parallel Circuits Analysis. (sub menu). No change
This type of circuit analysis varies from the previous one above in that you can enter up to 6 impedances and a
voltage and calculate the total current and the voltage drop across each impedances.

1 Quit EE Analysis

2 Series Circuit

3 Parallel Circuit

4 Series Circuit Analysis
s Parallel Circuit Analysis
6 Back to Main Menu

0

L 1 [ [ [ [ok]

Select 4 Series Circuit Analysis.

On the right panel, you can enter up
to 6 impedances, displayed in two
screens, see below...Rectangular and
Polar. You can also choose Isource
instead of Esource as in the previous
Series Circuit.

Example

Function

Parallel Circuits Analysis.
Quit EE Analysis
Parallel Circuit with Esource
Parallel Circuit with Isouce

Back to Circuit Analysis
Back to Main Menu

a & W N -

0

L [ [ [ [ lok]

Select 2 Series Circuit with Esource

Series Circuit with ES.

Z1 =[50.0e0 Z2 = 6.00e0+8.00...

Z3 = 3.00e0+4.00... Z4 = 5.00e0
25 = 2.00e0+4.00... 26 = 6.00e0-4.00...

Es = 24.0e0436.0...

Enter Z1.
Leie I T T Jcancei] ok |

Input data

14



Terminal Terminal
Series Circuit in Rectangular Form Parallel Circuit in Polar Form
Yt=615.46-3-363.1e-3*i U YT =714.56-3 4-30.54:0 Q
Zt = 1.205e0+711.2e73*i Q Zt = 1.400:0 %30.54e0 U
Is=17.07e0+1.631e0*i A Is=17.15e0 £5.459:0 A
11 =388.3e-3+282.1-3*i A 11 =480.0e-3 #36.00e0 A
12 = 2.29460-706.9e~3*i A 12 = 2.400e0 4-17.13e0 A
I3 = 4.587e0-1.414c0%i A 13 =4.800e0 %#-17.13e0 A
14 = 3.883e0+2.821e0%i A 14 = 4.800e0 436.00e0 A
I5 = 4.763e0-2.473e0%*i A I5=5.367e0 £-27.43e0 A
16 = 1.155e0+3.121e0%*i A 16 = 3.328e0 469.69:0 A
[Enter] for Polar Form [ENTER] for Options
Result in Rectangular form Result in Polar Form

8. Passive Filters Using RC Circuits and (T and IT Circuits New)

t eliee SLK 141341

1 Quit! EE Analysis 1 Quit! EE Analysis

2 Set Format,Angle & Digits 2 RC Low-Pass Filter

3+-%/1 5P 3R A|B. 3 RC High-Pass Filter

4 Rect. <--> Pol. 4 RC Band-Pass Filter

s Ohms Law, Power 5 RC Band-Stop Filter

& Imp, Reson, Transient 6 T Tr Low-Pass Filter

7 Circuit Analysis 7 T T High-Pass Filter
——18 Passive Filters ——18 T 7 Band-Pass Filter 0
L [ [ T [ [ ok] | . [ I [ ] ok ]

Select 8 Passive Filters Select 2 RC Low-Pass Filter

R:|1.000e3
1 Enter Res. & Cap. Values| C: 500.0e-12
2 Enter f0, f1, Vi, Values

Enter Resistance Value.

L [ [ [ [ ] ok | [ edit | | |  Jcancel] Ok ]
Select 1 Enter Res & Cap..... R = 1K. and C = 500_pF. [OK]

15



Terminal

MAKE NOTE OF THE fc value below!
Frequency 'fc'= 318.3e3 Hz

For f<fc, Vo> 0.707*Vi
For f>fc, Vo < 0.707+Vi
At fc, Vo lags Vi by 45°.

[ENTER]

Center Frequency = 318.3_kHz

«Pending Data.

f0= 100.0e3

1= 1.000¢6

Enter Input Voltage Vi. Real or Complex

2040

f0 = 1kHz, fl = 1MHz, Vi=20E-3V £0 [OK].

Passive Filters!
1 Quit! EE Analysis
2 RC Low-Pass Filter
2 RC High-Pass Filter
4 RC Band-Pass Filter
S RC Band-Stop Filter
6 T Tr Low-Pass Filter
7 T Tr High-Pass Filter

8 T Tr Band-Pass Filter 0

Select 6

Symetrical T or 7T Low-Pass Filter. '1*42]]

TV m

L= 100.0¢-3 C=200.0e-9

F=]0.000¢0 Ro= 0.000&0

Enter a value for Cut-Off Frequency Fc.
Cance OK

Edit

Input value of 1 Ind. & value of the Capacitor.

L [ [ [ [ [ok]

Function

1 Enter Res. & Cap. Values|
2 Enter fO, f1, Vi, Values

| SN SN SN S
Select 2 Enter fO and f1 values. [OK]

fc=318.3e3 Hz
Vout @ f0 = 19.08¢0 volts
Vout @ fc = 14.14¢0 volts
Vout @ f1 = 6.066€0 volts
Av =ViNo = 707.1¢-3

0 = -45.0060 Deg.
At f0, Xc =3.183e3 Q
At f1, Xc = 318.3e0 Q

[ENTER]

Result for RC Low-Pass Filter. [Enter]

100mH 100mH

0.2uF
—

O O
T type Low=Pass Filter

Terminal

T Low-Pass Filter
Value of 1 Inductor 'L' = 100.0e-3_Henries.

Total Inductance = 200.0e-3_Henries
Capacitance 'C' = 200.0e-9_Farads.

Cut-Off Frequency = "fc' 1.592e3_Hz
Nominal Impedance = 'Ro’ 1.000e3_Q

[Enter]

Calculate Cut-Off Frequency and Nominal Ro.

If you enter the Cut-Off Frequency and Ro, L and C will be calculated.
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Function oty

Passive Filters!
1 Quit! EE Analysis
2 RC Low-Pass Filter

3 RC High-Pass Filter
4 RC Band-Pass Filter L= 400.0e-6 C= 200.0e-9

S RC Band-Stop Filter

6 T T Low-Pass Filter F=[o.000¢0 Ro= 0.000£0

7 T Tr High-Pass Filter
0

& T Tr Band-Pass Filter
Enter a value for Cut-Off Frequency Fc.

I ——————————
L[ [ [ [ [ o] [ edit [ | [  Jcancel] OK ]

Select 6 Select IT and input L, C and [OK]
Terminal
04H T Low-Pass Filter
o 500 o Inductance ‘L' = 400.0e-6_Henries.
Value of 1 Capacitor 'C' = 200.0e-9_Farads.
Total Capacitance 'C' = 400.0&-9_Farads.
T~ 200pF 200pF Cut-Off Frequency = 'fc' 25.16e3_Hz
Nominal Impedance = 'Ro’ 31.62e0_Q
° ° [Enter]
IT Low-Pass Filter Result Solve for Cut-Off Frequency and Ro.

If you enter the Cut-Off Frequency and Ro, L and C will be calculated.

9. Delta to Wye and Wye to Delta transformation.

function — Solve (Delta, Wye) Circuit.
Oc
6 Imp, Reson, Transient.
7 Circuit Analysis.
s Passive Filters.
9 Delta <--> Wye.
A Wheatstone Bridge.
B Mesh Analysis.
c Siml. Linear Equations.

L 0
o PolyPhase Circuits. ¢}
| e S | a 1 ZC€ |
|--—-| Note components positions, then [Enper].
Select 9 Delta<-->Wye Note: Z1<>ZA, Z2<>7ZB & Z3<>ZC
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Delta <=-> Wye Terminal
Z3= 3+4%i
_ . _ . ZA Rec= [9,12)
21=3+44i 22=3%4i Pol= 15 453.1301023542 Q
ZB Rec=[9,12)
ZB=D ZA=0 Pol= 15 453.1301023542 Q
ZC Rec=[9,12]
2C=0 Pol= 15 453.1301023542 Q
Enter value for ZB, (R,£X). Pr Enter] t ntin
(et | | | lcancel] O ] ess [Enter]to continue
Wye (Z21,22,73) Converted to Delta.
A Wheatstone Bridge
Function CIEE] Thevenin Bridge
3 Passive Filters Z1=[3.000+4.000%*i| Z3= 3.000+5.000%*i

9 Delta <--> Wye

A Weathstone Bridge

e Mesh Analysis

c Siml. Linear Equations
0 Sinusoidal Z2=2.000+3.000*i Z4= 2.000+8.000*i
E PolyPhase Circuits
F Transformers

Es= 20.000424.... ZL=10,000,000.0...

Enter value for Z1, (R £X).

Select A Wheatstone Bridge The 10MQ as ZL, used as an open.

Terminal

Is = [-2.6056-7,-2.444¢-7] A

0
572e-7 4-136.830 A

Va = [7.544,3.655] V
8.383 £25.848 V

Vb =[10.149,6.099] V
11.841 £31.001V

VL = [-2.605,72.444] V
3.572 4-136.830 V

[Enter]

B Mesh Analysis. 2 Loops and 3 Loops.

Function

3 Passive Filters

9 Delta <--> Wye

A Wheatstone Bridge

B Mesh Analysis

c Siml. Linear Equations
o Sinusoidal

E PolyPhase Circuits

F Transformers

. [ [ [ T [ o D O D D O T
Select B Select 2

Function

Quit EE Analysis

Mesh Analysis 2 Loops.
Mesh Analysis 3 Loops
Back to Main Menu

= o m =
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Mesh Analysis 2 Loops.

Solve AC or DC Circuit.
Va

In the circuit €, at least one
voltage source must be used.
+- Leave the values of the un-
used V sources at 0_V.
Always used the E polarity at
the top side + or — of the

Wait 1min. or Press Enter. Esource.

Mesh Analysis 2 Loops

11 =[0.909,0.512]
Z1=[1.000+2.000%i| Z3= 6.000%i 1.043 229.377
Z2=4.000-8.000*i 12 = [0.068,-1.272)
1.274 4-86.946

E1= 8.000420.000 E3=0.000 1Z2 = [0.841,1.784]
1.972 464.758

E2=10.0004180...

Va = [7.660,73.952]
619 £-27.
Enter value for Z1, (R, #X). 8.619 4-27.290

Press [ENTER] to_continue
Note: E2, = -10£0 =10£180. Result

Mesh Analysis 3 Loops

Solve AC or DC Circuit.

Z1=3.000+... | Z3=6.000+...  Z5= 8.000+...

22=5.000+... 24=7.000+...

E1=10.000 E4= 16.000
- E2= 8.000 £3= 12.000
Wait 1min. or Press Enter. E' va-lue for 2-1' (R"-’X-)' Canca) i)
Use 1 to 4 E voltages and enter the Z,= 3+4i, Z,= 5+6i, Z3= 6+7i, Zs= 7+8i, Zs= 8+9i.
top polarity for each voltages. (+ -) E,=10£0 , E,=820 , E;= 1220 , E&=16£0
[ Termma o)

004,9.562¢-5] 0.004 £178.490 A Note:
170,0.197] 0.260 4130.808 A
-0.197,0.224] 0.298 %£131.269 A

122 = [0.166,-0.197] 0.258 £-49.789 A Va=27,*I,,+E,.

124 = [0.027,-0.027] 0.038 4-45.608 A
Vb = Zs * [4+Es.

-0.
-0.

Va=[10.011,0.014] 10.011 #0.081V
Vb = [12.408,0.023] 12.408 £0.106 V

Press [ENTER] to_continue

Result
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C. Simultaneous Linear Equation Solver 2x2 and 3x3.

Function

Function

3 Passive Filters
9 Delta <--> Wye

A Wheatstone Bridge

B Mesh Analysis

c Siml. Linear Equations
0 Sinusoidal

E PolyPhase Circuits

F Transformers

[ [ [ I [ o

Linear Solver 2x2 and 3x3.
1 Main Menu

2 Linear Solver 2x2.
3 Linear Solver 3x3.

L [ [ [ [ Jok]
Select C. Select 2 SLE 2x2
COMPLEX SLE 2x2
15.000e0 X + 6.000e0+8... Y = 3.000e0+4...
5.000e0 X + 2.000e0+4... Y = 6.000e0-4...
Rectangular | Polar

X= 2.050£0-1.850...
Y= 625.0e-3+1.37...

2.761e0 4 -42.06£0
1.510e0 & 65.56€0

Exit Back

Enter the coefficient of X

Input 5x + 6+8iy

5x + 2+4iy

Function

Choose Option below.
1 Repeat 2x2 !.
2 Linear Solver 2x2 and 3x3.
3 Main Menu

QK
Select. 2

20

Clr
3+4i
6-4i

Function

Linear Solver 2x2 and 3x3.
1 Main Menu

2 Linear Solver 2x2.
3 Linear Solver 3x3.

L ! [ [ [ [ox]
Select 3. SLE 3x3



Solver 3x3

| COMPLEX SLE 3x3 |Exit Back  CLR

3.000... X+5.000.. Y+4.000... Z=25.00...
28.00... X+10.00.. Y+-6.00.. Z=42.00£0
16.000 X+ 1.000¢0 Y+ 9.000... Z= 38.00£0

X=1.252e0-94.... 1.256e0 4 -4.324¢0
Y= 1.404£0-990... 1.718:0 & -35.22¢0
Z= 1.403e0-656... 1.549:0 & -25.09:0

[ea [ ] |  [concel] OK |

3+4iX + 5+6y+4436z=25422

28+5iX + 10424y + 3+4iz = 42
16x + ly + 9+6z =38

D Polyphase Circuits

For the Polyphase Circuits, download the separate document (.PDF)
https://www.hpmuseum.org/forum/thread-14652.html

E. Ideal Transformer

T T0T 26
Function ] Function

7 Circuit Analysis

s Passive Filters

9 Delta <--> Wye

A Wheatstone Bridge

e Mesh Analysis

¢ Siml. Linear Equations
0 PolyPhase Circuits

E Transformers

Transformers

Quit AC/DC Circuits
2 Ideal Transformer
@ Real Transformer

Back to Main Menu

[ [ [ [ [ ] oK L [ [ [ [ [ ok]
Select E. Transformers Select 2 Ideal Transformer
Ideal Transformer Terminal

N1=10
Vs = 1000 0_V

N110 N21 Z'L=2236.1 463.435_Q
V's =100 40_V

i [1.000 R2]10 7s= 2828.4 4450

11 = 0.35355 4-45_Apeak
12 = 3.5355 4-45_Apeak
V1 =790.57 $#18.435_V
V2 =79.057 £18.435_V

PL=62.481_W
Enter value for Vs, 100040_V
[eait | | | cancel] Ok ] fenter
Press [OK] Result

Ideal Transformer

21



R1 R2

N1=10 N2=
NV~ —A\W

1k Q + + 10_Q
Vs

Ideal Transformer. Equivalent Circuit.

Ri=1Kk R'1=10

207

Laminated Iron Core

E- Real Transformer

EE Library 5

PLoad[20,000.000 VLoad 240.000
Transformers n1fi0.000 23000
Quit AC/DC Circuits : ’
Ideal Transformer 71 3.000+6.500%i 72 0.030+0.070%i
Real Transformer Pf 0.800 Freq 60.000
Back to Main Menu Rc 100,000.000 Xm 15.000%i

Enter value for PLoad

L1 | | 1 Lok Cein | |1 Tcacel] 0K )

Select 3 Real Transformer

Circuit Inputs

R1 71 +X1 N1 2 X2 72 R
+ + 0.07 Q 0.03_Q
Vi ‘ ‘ V2 VLoad = 240L0.

Real Transformer  Equivalent Circuit
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E. Sinusoid Circuit

Function

3 Passive Filters.

9 Delta <--> Wye.

A Wheatstone Bridge.

8 Mesh Analysis.

¢ Siml. Linear Equations.
0 PolyPhase Circuits.

Select F

R=100

100COS(5001+30) Ve

E Transformers
4|F Sinusoidal Circuit. ——

L [ [ [ [ [ok]

0

SINUSQOID.
A(t)=Am=*COS(wt+8-90)

Am =[100.0e0 #30.000

w = 500.0e0 t = 1.000e0
0= 30.00e0 R= 100.0e0
L= 300.0e-3*i C=40.00e-6*i
Enter Am.
[t ] [ [ [cancel] ok |

Input Data. A(t)=100*COS(500*1+(30-90))

A(t) = 75.42e04-150.00_volts
Am = 100.0e0 £30.00e0_volts
i(t)=707.1e-34-15.00e0-A

Vrms = 70.71e0 430.00e0_volts

Pavg = 100.0e0_W
XL = 150.00 490.00£0_Q.

XC = 50.00e04-90.00e0_0.

ZT = 141.4:0445.00:0_Q.

VR = 70.71e04-15.00e0_volts.

VL = 106.1e0 475.000_volts.

VC = 35.36e04-105.0e0_volts.
[Enter]
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