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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67,/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description |l page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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Program Deseription 1

( )
Program Title WIRE TABLE B
ContributorsName W. J. HOFKINS

Address 1%668 Sunburst Street

City Arleta State CA ZipCode = 9133]
.

-
Program Description, Equations, Variables Calculates the wire diameter, circular

area and linear resistance given any wire (AWG) gage from O up.
Area and diasmeter are in circular mils (,001 inch) Will also find
smallest usable AWG given either 1) wire length and max allowable
resistance, or 2) required cross-sectional area and allowable
current. By keying in one variable, the effect of changing the
other may be seen. The following approximate equation is used:

A2105530 X 0.793067%C R=r1/A -
A=Area in c.m.. r=resistivity for copper=10575 ohm-c.m./lOOOft
l=length of wire in ft. R=total resistance in ohms AWG=wire gage
To use this program for other than copper wire, insert the appro-
priate value for r in program steps 7-11 and 52-57. Value used in
steps 52-57 is resistivity per foot, steps 7-11 use resistivity per
1000 feet.

Operating Limits and Warnings No safety design margins are built in.
Accuracy of area equation is within ,02% for large wire and #* 2_mil§
for small wire. Side two may be left unprotected to enable record-_
ing of data. o
Registers 0-9, S1- S9 and I are available for user storage

§ S y,

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and usesw
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 material.

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.

. _J




Program Deseription 11

- + v N
f Sketch(es)
\_ J
~

sample Problem(s) (A) determine the cross-sectional area, diameter and
resistance per 1000 feet for 22 AWG wire.

(B) determine the smallest usable wire size for a 5000 foot run
when the max allowable resistance is 14,0 ohms.

(C) determine the smallest usable wire gage if the cross-sectional
area/amp must be 850 c.m. and carry 7.6 amps.

Solution(s) .
(A): 22 (A) 22 (B): 5000 (E) 5000.0 ft
(C) 642.8 com. 14 (b)  14.0000 ohms
, (D) 25.4 m. (a) 14 AWG
. (B) 16.4502 ohms/Kft
L ~ (C): 850 (c) 850.00 c.m./Amp
o 7.6 (4) 7.60 Amps
(a) 12 AWG
\_ : y
7

Reference(s) ~ The Radio Amateurs Handbook, 1974 (ARRL)
Standard Electrical Engineering Handbooks
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User Instructions
Axsect/amp Imax
Aysect DIAcp
STEP INSTRUCTIONS 5 A'T'X‘/’S;”s KEYS o %ﬂﬂ:fm
1 |Load Side 1 I ]
2 | Optional: clear all storage registers - 0
Ll
To calculate ohms/1000ft, cross-sect- L1 |
ional area, or diameter: ( | |
3 |Enter wire gage (AWG) AWG | a |l | [ Awg
4 |Compute and display ohms/1000 ft | B | ] ohms/kf
or | I
4 |Compute and display cross-sectional A ¢ |l | Axsect
or l I |
4 |Compute and display diameter { D :{ , { Diametex
To calculste smallest usable AWG " |
given the cross—sectional area/amp and [ I', ]
max 3allowable current: l A |
5 |Enter cross-sectional area/amp plf Il ¢ | |[area/amg
6 |knter maximum current in amps Imax le |l D | Iamps
7 |Compute smallest usable AWG { f}{ A { AWG
To calculate smallest usable AWG [ |
given wire length and max allowable AR
resistance: | I |
8 |Enter wire length in feet ft l E N feet
9 |Enter max allowable resistance Rpax l¢ Il B ] Rmax
10 |Compute smallest usable AWG le Ila ]l |__awg |
[ 10 ]
[
L]
I
I .
[
(N
I ]
[ L[
LABELS FLAGS SETSTATUS
AWG Bohms/kftCAxsect °DpIacm [ Lft 0 FLAGS TRIG DISP
a-a AWG [|°Rmax ﬁxset/ampd Tamps ° START |’ 0?535: DEG X FIX X
0 1 3 4 2
6 ——— e A Y
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STEP

KEY ENTRY

KEY CODE

COMMENTS

STEP

67 Program Listing |

KEY ENTRY

KEY CODE

COMMENTS

001 f LBL A [31 25 11 5 05
DSP O 23 00 RCL E
STQ A 32 11 ,
h RTN 35 22 %60 JRCL B % 12
£ IBL B|31 25 12 - 81
DSP 4 23 04 f LBL 2 Bl 25 Q2
1 01 f 1.0G 2] 53
0 00 1 oL
5 05 0 Q0
010 7 0’7 5 05
p) 05 5 Q5
f GSB 131 22 01 3 03
e 81 Q Q0
h RTN 35 22 070 £ 1LOG 3] 53
£ IBL C [31 25 13 - 51
DSP 1 23 01 * 8%
f GSB 1 [31 22 01 7 Q7
h RTN 35 22 9 09
f IBL D |31 25 14 3 03
020 DSP 1 2% 01 0 Q0
£ GSB 1 [31 22 Q1 Q6
fANx 31 54 f 10G 3] 53
h RTN 35 22 o 81
f ILBL 1 31 25 01 080 f INT %] 8%
. 83 DSP O _
7 07 h RTN 35 22
9 09 g IRL ¢ B2 25 13
3 03 DSP 2 23 Q2
0 00 STQ C 33 13
030 6 h Q
RCL A A4 h RTN g% 22
h yX 35 63 g LBL d B2 25 14
1 01 DSP 2 23 02
Q Q0 090 STO D 33 15
5 h SF 2 B5 51 02
5 05 h RTN 35 22
3 03 £ LBL 3 Bl 25 03
0 Q0 RCL C A 13
X 71 RCL D 24 14 |
040 h RTN 35 22 X 71
g IBL b B2 25 12 GTO 2 22 02
DSP 4 23 o4 g LBL e B2 25 15
STO B 33 12 f CL REG 31 43%
h RTN 35 22 100 P~ZS 2] 42
£ LBL E Bl 25 15 f CL REG| 3] 4%
DSP 1 2% 01 0 00
STO E 3z 15 h RTN 35 22
h RTN 35 22 /S 84
g IBL a B2 25 11
% _|h F? 2 B5 71 02|
GTO 3 22 03%
1 01
Q Q0
o 871 110
5 Q5
7 Q7
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E
AWG Rmax circ-mils/A Tamps Lft




Program Description |

Program Title OHMS LAW ]
Contributor’s Name Jack B. Buster .
Address P. O. Box 8062 . . _
City Anchorage, State Alaska ZipCode 99508
\
(. P . . Given two variables (Either watts, ohms, volts
Program Description, Equations, Variables ’ 4
or amps) the program will calculate the other two according to one of the
following formuéas :
= 2
I =R P=I R
R—E2
P = IF )
Operating Limits and Warnings
NONE -
\_ J
4 N\
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 material.
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.
\. J




Program Deseription 11

Ve
Sketch(es)

~ )
Sample Problem(s)

(1) Given 12 amps at 78 volts, find watts and resistance.

(2) Calculate power consumption at 12 volts for 1/4 to 1 ohm at 1/4 ohm intervals.

Solution(s) Keystrokes:
(1) [A] [1] [2] [C] [7] [8] [D] [B] =936 watts [E]= 6.5 ohms

(2) [A] [1] [2] [E] [.] [2] [5] [B] = 576 watts [.] [5] [E][B] =288 watts
[.] [7] [5] [E][B] = 192 watts [1][E] [B] = 144 watts

& _ J

( )
Reference(s)




User Instruetions 7

VOLTS

STEP INSTRUCTIONS o A'T':S;,Ts KEYS Dﬂ‘f,ﬁﬂ}s
1l | Load side 1 of card [::j] [ ] 0.00
2 Initialize [};:j [:::] 0.00
3 | Enter first variable P, T Eor|R [____J
4 Enter second variable P,I,E or R [:i:]
5 Calculate third quantity
6 Calculate fourth quantity
7

Return to (4) for new case using same first

variable

L e e e e e e e s e e — e

.____.‘_,_._._____._,_________,____.____________.___

| | | |

o

—_——— —— e — ——— — — — —— o ———— — e — e — —
I | ) | '

i i | i 1 ‘ | i
i | | | | | | |

. | P | i i ! |

[ U I SRS S GRS [ S O SN G GO SN GRS [ SN (SN I SN VRN SN SN O (NN O S Y NS (NS G NN I SN [ S AN I GRS I SN DU I S SN SN S U N I

e




67 Program Listing |

8
STEP  KEY ENFRYV UKBY tbDE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
001 f LBL B |31 25 12 3 81
STO B 33 12 4 5T0 B 33 12
F? 3 35 71 03 h RTN 35 22 e ____
h RTN 35 22 060 f LBL 1 |31 25 01
RCL C 34 13 RCL C 34 13
x=0 31 51 x? 32 54 Solve P=I°R
GTO 0 |22 00 RCLE |34 15
RCL D 34 14 Solve P=IE X 71
x=0 31 51 h RTN 35 22 A
010 GTO 1 22 01 f LBL 2 [31 25 02
X 71 RCL D 34 14
STO B 33 12 RCJ‘J E 34 15 Solve I=E/R
h RTN 3522 & > 81
f LBL C |31 25 13 070 STO C 33 13
STO C 33 13 h RTN 35 22 ]
F? 3 35 71 03 f LBL 3 [31 25 03
h RTN 35 22 RCL B 4 12
RCL B 34 12 RCL E 4 15 Solve I9P/R
x=0 31 51 & 91
020 GTO 2 22 02 1% 31 54
x=0 31 51 h RTN 35 22 A __ ]
GTO 3 22 03 f LBL 4 131 25 04
D 81 080 RCL C 34 13
STO C 33 13 RCL E 34 15
h RTN 35 22 X 71 —
f LBL D |31 25 14 1 T STO D 33 14 Solve E=IR
STO D 33 14 h RTN B5 22 ]
F? 3 35 71 03 f LBL 5 PB1 25 05
030 h RTN 35 22 RCL B B4 12
RCL B 34 12 RCL E B4 15 ——
*=0 31 51 X 2 p=Trp
GTO 4 22 04 Solve E = P/T rx B1 54
RCL C 34 13 090 STO D B3 14
x= 31 51 h RTN 35 22 |\ ___
GTO 5 22 05 f LBL 6 Bl 25 06
) 81 RCL D B4 14
STO D 33 14 RCL C B4 13
h RTN 3522 |\ - B 1
040 f LBL F |31 25 15 STO E B3 15 Solve R=E/I 7
STO E 33 15 h RTN B5 22 o ______1
F? 3 35 71 03 £ IBL 7 31 25 07
h RTN 35 22 RCL D 4 14
RCL B |34 12 100 %2 2 54 Solve R=EZ/p
x=0 31 51 RCL B 4 12
GTO 6 22 06 2 = 1
RCL C__ | 3413 Solve R=P/I STO E 3 15
x=0 31 51 h RTN 522 |
GTO 7 22 07 fIBL A [31 25 11
050 4 32 54 CL REG |31 43 L
D 81 CL X 14 Initialize
h RTN 35 22 ] h RTN 5 22
f LBL 0 [31 25 00
RGL D 34 14 110
;!fCL 5 ;Z ‘1554 Solve P=E2/R
REGISTERS
0 1 2 3 4 5 6 7 8 9
S0 X S2 S3 S4 S5 S6 S7 S8 S9
A C D E I
WATTS AMPS VOLTS OHMS




Program Deseription 1

~
Program Title

Contributor’'s Name

c/o Versitron, Inc.

H. Peter Meisinger

REACTANCE CHART (NINE EQUATIONS)

Address 6310 Chillum PI, N.W. -
City Washington, D.C. State ! Zip Code 20011
S )
gnin Descnptli)n, Equations, Variables . _ % B

f= 2N vIc L= _2Uf | |
— / R -
t= 3¢ Xe L 47 fEC
£ = Ko C = [ -

2N L 27 f X,

i VA
A= 77 fC ¢ YL
L= 27FL —
| A‘)

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description /. 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 material.

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

_/
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Program Desecription 11

F I . .
Sketch(es)

—

Sample Problem(s) S I
(1) What is the resonant frequency of a tank circuit consisting of a 250 pf capacitor and a

5 microhenry inductor? |
~(2) At what frequency does a 100 pf capacitor have a reactance of 100 ohms?
~ (3) At what frequency does a .02 henry inductor have a reactance of 16 ohms?
(4) What is the reactance of a 250 pf capacitor at 3.2 Mhz ?

~ (5) What is the reactance of a 10 henry inductor at 60 hz?

_ (6) What is the value of an inductor whose reactance is 4 ohms at 300 hz ?

_ (7) What is the value of an inductor that resonates with 250 pf at 3.2 Mhz ?

_(8) What is the value of a capacitor whose reactance is 4 ohms at 300 hz ?
(9) What is the value of a capacitor that resonates with 12 h at 120 hz ?

solution(s) (1) 250 pf & 5 ph =4 501 581.58Hz or 4 501.582KHz
o _(2) 100 ohms & 100 pf = 15 915 494.31hz = 15 915.494KHz
(3) 16 ohms & .02 hy = 127.32hz
AAAAA (4) 3.2Mhz & 250 pf = 198.94 ohms
— (5 60hz & 10h = 3 769.91
_(6) 4 ohms & 300 hz =2.1221mH
o " (7) 3.2Mhz & 250 pf = 9.894 6 uh
B ~(8) 4 ohms & 300 hz = 132.629 12yfarads
(9 120 hz & 12 h = 0.146 5%farads
e
Reference(s)




T \ : 1
User Instructions
STEP INSTRUCTIONS DATAONITS KEYS DAOTUA1/-lPJlriITTS
1 Load side 1 and 2 of Program Card 1]
2 Initialize L EJ[ |
3 Input any two knowns ] |
Frequency: Hertz Hz LAl |
Kilohertz kHz [ B Il ]
Megahertz MHz |CHS | |AorB]
I .
Capacitance: Microfarads pF | f Ila |
Picofarads pF [ f 1lb |
I R
Inductance: Henries H £ Ile |
Millihenries mH [ £ 1ld |
Microhenries pH | £ Jle |
Capacitive Reactance Xc (ohms) L cll ]
Inductive Reactance XL (ohms) | | D I ]
I
4 Compute Unknowns L]
Frequency: Hertz - Hz
Kilohertz [ B J[ ] kHz
Megahertz [CHS | [AorB| MHz
[ 1]
Capacitance: Microfarads | f Jla | pF
Picofarads l f ] [ b] pF
[ 1L ]
Inductance: Henries | f Il | H
Millihenries [ £ Jld | mH
Microhenries [ f lle | pH
Capacitive Reactance [ C1l 1 [Xc (ohms)
Inductive Reactance | DIl ] |XL (ohms)
.
5 Recall Inputs: Frequency [ReL1 [ | f Hz
Capacitance [RCLA[ ] C Farads
Inductance lreLd !l ] L Henries
Capacitive Reactance [rRCLA | j | X¢ Ohms_|
Inductive Reactance [RCL3 | ] XL Ohms
Computed data is automatically stored so that subse- I
quent computations can be made without reentry. ' IR
NQOTE: for new computation go to Step 2. } - % } 1]
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97 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 f _LBL E] 31-25-15 3 03
f Cl Reg| 31-43 = 81
R/S 84 DSP 3 23-03
f IBL Al 31-25-11 60 |h RIN 35-22
f X< 0 31-71 f LBL 0 |31-25-00 Store-Compute
GTO 2 22-02 STO (i) 33-24 decision
] 01 h RIN 35-22
h STi 35-33 £ 1Bl 2 [31-25-02 MHz LBL AorB
h X& Y| 35-52 CHS 42
010 h F 2 3| 35-71-03 EEX 43
GTO 0 22-00 6 06
DSP_2| 23-02 X 71
RCL 2] 34-02 C fGSB  A|31-22-11
RCL 3| 34-03 | L 070 EEX 43
X 71 LC 4 04
f VX 3-54 |\J/IC <+ 81
h 7/ 35-73 DSP 3 23-03
X 71 h RTN 35-22
2 02 g LBL ¢ [32-25-13 H
020 X 71 m\/ LC 3 03
f XAY 31-61 1 h ST 35-33
h 1/X 3B5-62 |5 Xe h XZY 35-52
f XZY 31=61 A h E 2?3 135-71-03
STO 1 33-0] 080 GIO 0 22-00
f XZY 31-61 DSP 4 23-04
h_RTN 35-22 RCL 5| 34-05 | X
2 02 2 RCL 1 34-01 f
h 35-73 |7 2 02
X 71 27 h 77 35-73
~30 RCL 2 34-02 | C X 71 27
X 71 2% C X 71
RCL 4 34-04 | Xc = 81 XL
X 71 2 7 CXc STO 3 33-03 | 7977 —
f _X#0 31-61 1 090 f XZY 31-61
h 1/X 35-62 | 779 CXc h RTN 35-22
f X#0 31-61 4 04 4
STO 1 33-01 h 77 _ 35-73
f XZ0 31-61 g X R2-54 |77,
h RTN 35-22 X 71 477
040 RCL 5 34-05 | XL RCL 1 34-01 f
2 02 g X2 32-54 | % , ,
h o 35-73_|1f X 71 47"
X 71 27 RCL 2 34-02 C,
RCL 3 34-03 L 100 X 71 4mtst C
X 71 2y L h 1/x 35-62 1
= 81 XL STO 3| 33-03 | 7777z T
STO 1 3-00 |27 L h RIN 35-22
h RTN 35-22 g LBL d[32-25-14
f LBL B][31-25-12 EEX 43
050 f X<Y 31-71 3 03
GIO 2| 22-m2 — 81
EEX 43 g GSB ¢ [32-22-13
3 03 EEX 43
X 71 110 3 03
f GSB A| 31-22-11 X 71
EEX 43 h RTN 35-22
REGISTERS
1 2 3 4 5 6 7 8 9
Y f C L Xc XL
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I




97 Program Listing 11

13

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
g LBL e |32-25-15 pH f XAY 31-61 1
EEX 43 70 1h 1/ 35-62_| 27/ fXc
6 06 f X£Y 31-61
- 81 STO 2 33-02
g GSB c |32-22-13 f XY Z
EEX 43 h RIN 35-22
6 06 4 04 4
120 X 71 h 77 35-73_|
h RTN 35-22 g X¢ 32-54 | 7> |
f LBL D [31-25-14 | X X 71 47
5 05 RCL 1 34-0] f
h STi 35-33 w0 lg X2 32-54 £z
h X&Y | 35-52 X 71 472 f
H F? 3 [35-71-03 RCL 3 34-03 L,,
GTO 0] 22-00 X 71 47 L
DSP 2 | 23-02 h 1/x 35-62
2 02 STO 2 33-02
130 h 77 35-73 » h RIN 35-22
X 71 2 g LBL a [35-25-11 WF
RCL 1 | 34-01 f EEX 43
X 71 277 f 3 06
RCL_ 3| 34-03 190 z 81
X 71 2 7 fL fGSB 1 [31-22-01
STO 5| 33-05 XL EEX 43
h RTN 35-22 b 06
f LBL C|31-25-13 X 71
4 04 h RTN 35-22
140 |h STi 35-33 q LBL b | 32-25-12 pF
h X&Y 35-52 EEX 43
h F2?3 [35-71-03 ] 01
GIOO0 [ 22-00 2 02
DSP 2 | 23-02 200 = 8]
2 02 2 fGSB 1 |31-22-0]
h 727 35-73 |7 EEX 43
X 71 27 ] 01
RCL 1 34-01 f 2 02
X 71 277f X 71
750 RCL 2 34-02 C h_RIN 35-22
X 71 27 §C
h_ 1/x 35-62 1
STO 4 33-04 | 27 fC
h RTN 35-22 210
f LBL 1 |31-25-01 | Farads
2 02
h STi 35-33
XY -
h F ? 3 | 35-71-03
160 GIOO0 22-00
DSP 5 | 23-05
2 02 2
h 77 35-73 |77
X 71 2% 220
RCL 1 34-01 f
X VAl 27 f
RCL 4 34-04 Xc
X 71 277 fXc
LABELS FLAGS SET STATUS
iz Pz P oxe POXU F hitialize FLAGS ___ TRIG DISP
®  uF ° pF ‘ _H ° mH H 1 oocrx\| O[SF DEG O FIX O
ZSfo-Comp ; Farads 2 MHz 3 2 ; g E] g?éog E’ﬁg E]]
7 8 3 3 O nvaries
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Program Description |

- 3

Program Title ColIL CALCULATIONS

Contributor's Name RICHARD L. KENNEDY
Address 5633 HEMMINGWAY

City EL PAso State TEXAS Zip Code 79924
\_

-
Program Description, Equations, Variables PROGRAM CALCULATES SELF-INDUCTANCE OF Fouk
TYPES OF /NDUCTOKS’DR REQUIRED NUMBER OF TURMS FoR THREE TYPES WHEN
THE REMAINING PARAMETERS ARE GIVEN.

raN*
EQUATIONS USED ARE: L= 9!’"’!0&

_ N = VL(9r+I0%)
ALL D(MENSIONS ARE - r
IN INCHES, L 1S IN

_ 0.8 FEN%
M(cROHENRIES, £ IS IN L =¢r+9e+10b

HERT?Z, f IS IN OHM~CM FOR MULTI- LAYER cCollL
-6 - \/L(ér+91+loE)
X 107% N IS THE NUMBER N=(118 =

OF TURNS., © WAS DEFINED )
FENT
IN REFERENCE 2 BY A L= BrE(b
GRAPH. TWo EQUATIONS FOR SINGLE-LAYER SPIRAL cCoilL
_VL(8r+ub)
WERE FOUND TO FIT FOoR N S T
X< 4.5 AND X = 4.5S.

FOR SINGLE-LAYER CollL

L :O‘OOSOBR(Iv\a—l-—H/ASJrZAE) FOR STRAIGHT WIRE

- oX +0.18§
WHERE u=[ FOR COPPER, 8:0.2‘5-‘)67‘/20215‘ FoR X <45 , §= lo(loq‘ * )

X245 AND %= 0.3569dJu /P = 0.272dJF __ForR _CoPPER _wiRE
Operating Limits and Warnings E&UAT/IoNS USED ARE APPROXIMATIONS ACCUORATE
TO ABOUT [T, FOR MOST SMALL AIR-CoRE ColL S, ACCURACY OF FIRST
Two SeTS DPETERIOR ATES FoR WINMNDING LENGTH MUCH D(FFERENT FKRom
THE DIAMETER (2R << L oOR R<< 2R), EQUATIONS ARE VYALID ONLY FOR
NOoN - FERROUS  MATERIALS, EXCEPT THAT THE EQUAT(ON FoR [NDUCTANCE
OF A STRAIGHT WIRE IS FURTHER LIMITED TO CoPPER W IRE K UNLESS
(A DIFFERENT VACVE OF RESISTIVITY (p) (s USED To DEFINE x.

For.

\_

( D

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 material.

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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\

THIRD EDITION | FIRST PRINTING, PAGE 30, ALLIED RAPlo CORPORATION, FEB. 1962,
2, ENGINEERING STAFF, AEROVOX CORPORATION, ELECTRONICS REFERENCE
PATA ,VoL.3 , PAGE I+ [ HOWARD W.SAMS PUBLISHING CO, NEW YORK N.Y.,

APRIL (963,

)
Sketch(es) ‘(-_Q——;q .
,“;—"_—’!_r_. %m:rw AI d
e T l ) J,[,_
—-- _.'_L —_ ] —_ c T >‘1T ,
. 23 ¥
SINGLE-LAYER b STRAIGHT WIRE.
MULTI- LAYER . —4‘ @
- ° Fho
~
Sample Problem(s) |. GIVEN r,’l,N, CALCULATE L FoR SINGLE - LAYER ColL,
2, GIVEN r,,Q, L, CALCULATE N FOR SiNGLE - LAYER coll,
3. GIVEN TR b N, CALCULATE L ForR MULT(-LAYER Coll,
4. GIVEN T, % b,L  CALCULATE N FOR MULTI- LAYER Coll..
S. GIVEN R b,N, CALCULATE | For SPIRAL colL
b. GIYEN T, b,L, CALCULATE N FOR SPIRAL ColcL.
7. GIVEN Q. d,f  CALCULATE L FoR STRAIGHT WIRE,
DATA: r = 0.5 |INCHES FEOoR ALL PROBLEMS USING TH(S QUANTITY,
L= 20 [(NCHES FoR ALL PRoOBLEMS USING TH(S QRUANTITY .,
b= 0.8 INCHES FoR AL PROBLEMS USING  THIS AUANTITY,
N = SO TURNS FOR ALL PROBLEMS USING THIS AVANTITY,
L = 100 uH (MICROHENRIES) FOR ALL PROBLEMS USING THIS QUANTITY,
d = 002010 INCHES FOR PROBLEM 7 (#24 AWG WIRE)
Solution(s) |, .5 ENTH 2 (ENTHN SO [A] - 25,5102 (L, uH)
2, .s [entfl 2 [EnTH I00o [F] [A) -+ 98.9949 (N, TURNs)
3, .5 (ENTA] 2 [ENTH] ,8 [EnTH] 50 [B) - (7, 2414 (L, uH)
4, .5 [ENTA] 2 (ENTA] .8 [enTt] ioo [F](B] > 120.4123 (N, TURNS)
S. s [EnTA] .8[enTf] 50 [C] nd 48.828( (L, mH)
6, .S [ent4] .2[ent 4] (oe (¥1(c] > 7(,5542 (N, TURNS)
7, 2 [E~NTA] .ozol(enT4] O (D] —  0.0533 (L, muH AT OHz)
2 [ENTH] ,ozo([ENTA] oo Eex] ¢ [p] —* 0.0508 (L, uH AT (00 Mie)
L 2 [ENT 4] .o201 [ENTAD [EEXT 9 (D] — 0.0508 (L, uH AT |GHa)
s )
Reference(s) [. EUGENE CARRINGTON, ALLIED ELECTRONICS DATA HANDBOOK,
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User Instruetions

colL

r,e,L —»N r,b, L —onN

CALCULATIONS

rlbN>LmrbN—=>Lm &, d f=>L

INPUT

OUTPUT

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
l. |LoAD S(DE | AND SipE 2. 0L
2, |INpyT REQUIRED PARPMETERS DEPENDING I
oN _TYPE 0F INDUCTOR.: ] |
A, _FOR SINGLE ~LAYER [NDUCTANCE ! r [ ENTERT]
2 | eNFert]
N A Il ] L
B, FOR MULTI -LAYER |NDUCTANCE r | ENTeRA]
9 | ENTERA]
b | eENters|
N [ 8 |l | L
[ |
C. FOR _SPIRAL WINDING [NDUCTANCE ! r | EqTERM
b l C‘NBER'f‘]
N lc Il | L
D, FOR  STRAIGHT WIRE [ NDUCTANCE : Q | ENTERS]
d | ENH:’IZ'?‘ |
£ DIl ] L
E. FOR SINGLE-LAYER TURNS : r | ealFerR4]
9 | eMiera]
L | £ ][ A ] N
F. FOR _MULTI - LAYER T URNS ! r | eNFert]
9 | enfler+ |
b | EN[TERA |
L € 1l B | N
G, FOR _SPIRAL WINDING TURNS r L,,E,ﬁé’kfhl
b _ENfiER? |
L £ llc | N
3, |FOR A NEwW CASE Go 70 STEP 2

A THRoucH G,AS APPROPRIATE,

I
[
[
[
[
|
[
[
l
|
[
l
|
|

I
NI
IR
[
.
]
L
.
I
I
I
L]




97 Program Listing |1

17
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 LBL A 2] 11 RcL A 36 |l
sTo C 25 13 STORE N A Y3
R ¥ =3I X =35
sTo B |35 12 sToRe X 060 RcL B |36 (2
RY =3 9 09
sSTOo A 35 1l STORE R % -3S
x* S3 + -55
RCL C 36 (3 RCL C 36 13
x* 53 [ ol
010 X -35 D 00
RcL A 36 1 X -3S
9 09 + —Si
X -35 - -z
ReL B 36 12 070 PRT X -4 PRINTS L VALULE
' ol RTN 24
0) 00 LBL £ b |21 16 (2
X -3S sto D |35 ¢ sTokE L
+ -SS RV -3
- —z% sTo € [35 12 sTore b
020 PRT X -4 PRINTS L VALUE RV -3
RTN P sT0 B 3S 12 STORE %
LBL f a |21 16 (I [ -3
sTo ¢ [35 13 STORE L st A 35 1| SToRE I
R Y -3 080 /s 06
sTOo B 35 12 STORE X X -3
R¥ -3 ReC B 36 2
STO A 3s U STORE I 5 09
9 09 X -35
X =35 + -5s
030 RcL B 36 (2 Re¢L C 36 13
| o] | X
(o) 00 19) 00
X -3S X =3g
t -SS 090 + -5S
RCL C 36 13 RcL D 36 (4
X -3$ X -3S
VX sS4 vX sS4
RCL A 36 1| | 0\
+ -24 . - 62
040 PRT X -4 PRINTS N VALUE , Y
RTN 24 | ol
LBL B 21 12 8 08
sT70 D 3s |4 STORE N x - 35
R -3 100 RCL A 36 (I
570 ¢ 35 13 SToRE b - -24
R ¥ -3 PRT X -4 PRINTS N VALUE
STo B 35 12 STORE R RTN 24
Rvy -3 LBL C i 13
ST0 A 35 || STORE Y sTo C 3s 13 sToRE N
050 ~Z 53 RY 3]
R<L D 36 14 STD&JF 35S (2 SToRE b
- -3
7>L< -g‘; sT0 A 3s 1l STORE |
. -6Z 110 %z 53
8 08 Ret C 36 13
X -35 x* s3
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO St S2 S3 S4 S5 S6 S7 S8 S9
A C E I
JSED USED USED USED
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
X -35 . -62
R¢CL A 36 170 2 oZ
8 08 7 o7
X -35 2 02 ,
RCL B 36 12 X -35 QUANTITY ¢’
| ol 4 o¢
| ol o vy
120 X -35 5 oS '
t -SS £ x>y? |16-3¢%F Is ' < orR> 457
T -2¢ GTo | _|zz ol
PRT X -4 PRINTS L VALUFE x5y =3
RTN 24 180 f L06 |16 32 EVALUVATE &
tBLfe [21 16 13 . -¢2
ST0 C 3513 STORE L | ol
Rv¥ =3 5 oS
STO B |35 12 sTorE b s 0S
R ¥ -3 + -55
130 STo A 35 1) STORE I CHS -2
8 08 £ 10% |16 33
X =35 G70 2 [22 02
RcL B 36 12 LBL | 21 Ol
' 0l 190 X2y -4
i ol xZ 53
X =33 2 o
+ =55 o 00
RCL € 3¢ 13 2 oL
X -35 . -62
140 v 54 S 05
RetL A 36 |l = 24
e -24 CHS -22
PRT L -M- PRINTS N VALUE o -6
RTH 24 200 Z [
LBL D 2l 14 3 05
STO C 35 |13 STORE FRERUENCY ¥ =55 y
RY -3 LBL 2 |2l o2
SToR |35 2 |sTore d Rc D [36 14
RY =31 + -5S
150 STO A [35 | STORE X RCC A 136 1]
4 o¢ X -35
X =35 . —62
RcL B 36 |2 [ 00
+ -2 42/4 210 o 00
ln X 32 5 05
/ ol o) 00
= =45 8 08
RCC B 36 (2 X -3¢
RCL A |36 Il PRT % -14 PRINTS L VALUE
160 Z oc RTN 24
X -33 R/S S| END OF PROGRAM
- —Z
+ -55
sTo D 35 14 STORE (lw?} -l +2"§>PMT 220
RCL ¢ 26 3
VE &4
RCL B 34 12
X =35
- _ LABELS FLAGS SET STATUS
L () L(2 C L3 ° L@ [ 0 FLAGS TRIG DISP
a b [ d e 1
N N() N( o DX | pec ® | Fx X
0 LI § 2 USED 3 4 2 1 0 ®| grabO | sci O
2 0O X RAD O ENG O
5 6 7 8 9 3 30X .
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Program Deseription |

-
Program Title Complex Irpedance Calculator - AC Circuit Calculator

Contributor's Name I1an A. Yiebd West Valley College

Address <062l Canyon View Dr. Saratvgga,» VCA 95070

_ ZipCode 995070

City Saratoga, ‘ __State CA
G

( N . . I3 N
Program Description, Equations, Variables #1} AC circuit/complex number or impedance

calculator that behaves the came as the HP-67/97 for real numbers. Fully automatic
stack 1ift and exact stack mov;;mentrsirmlating the bare HP-6'7/97‘77 is provided.
Functions implemerted are: X and Y register exchange, 1/X, multiplication, division,

addition, subtraction, enter, roll-down, ST'0 (0-6) and RCL (0-6).

5 secondary (protected) storage locations and 2 primary (non-protected) locations

are provided. Register review is possible viewing first the imaginary and then

the real portion of each complex number in the simulated four-level stack.

COMPLTX SIMULATED STACK T 2 Y o X ﬂ
REGISTER USED 0 1 2 | 3 I 4 5 6 7

RQUANT ITY STORED ~ JImag. | Real | Imag.| Real f§ Imag.| Real j Imag. | Real
COMPLTX SIMULATED STACK X Y ﬂ B

HP-67/97 STACK X y 2 t " o
QUANTITY ~ ||lReal | Imag. Real | Imag. ﬂ - -

Registers 8 and 9 contain either the last number pair worked with or the results

Operating Limits and Warnings During STO and RCL operations, a number O through 6 must be
entered during the pause operation after pressing the STO or RCL user-defined keys.

A O, is displayed as a reminder during this pause. This number i‘,“,i,,jf?t,‘??ihf

storage location used.

All entries must be converted to (or entered in) rectangular Real 4 j Imaginary
format before any operations are used.
\_

( N\

This program has been verified only with respect to the numerical example given in Program Description /l. 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 material.

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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Program Deseription 11

(Sketch(es) R Xr‘ - —_ 25‘0_
. "_‘Mf—"l 3 2:2“ 50 g,

P

JL-Yc \
25/16°v . 618 }\RZF 6= 10 1-
. ZF '2+9'82"v

C Y3=To:5 +4 02 §

-
Sample Problem(s) Find: Ip , %, and Vj p in circuit above

Zp=21,2% 234 YZip= V2t 12y 125 4= Yzt 1/2,

Zp = 25,79 +33.30 - [g|[=P) 26 /7.29° (2

Ip = .95 + j.15 A [g)&0 .96 /8.71° A

v

V1.2 = 13.20 + j13.15[cf=P] 18.63 [44.89° V
Solution(s) l/Zl : 18 @12 @ (.03 - j.04) (remember h x2y tc view other part)

1/2g : 25 Elso @M (.02+j.01), 1/2) 5 : (+)[E) (.04 - j.03)
2y, ¢ (1/2)[E D] (15.64 +j11.44), vgi.02 [ER].015 (E)[Z] (.02 +5.02)
1/z4 : 10 [CE)H 16 (1/2)F @ (.04 +35.08), 1/z5,4 5 (+) (.06 +3.05)
Zg 4 ¢ (1/2) [E][D) (10.15- jB.14 ) mxchunge 2Zg,4 & 71, & save Z) , FE .
EE 1 Zp : () [B] (26.79+38.30 ) ; W : 16[EF)25 (24.03 + j6.89),

-

Exchange Zp and Vp: [E][E] , 1, : () (.95 +3.15) , reL 7y »:[E[C] 1,

5)

Vgt (X)) [D] (12.20+j15.1

&
4

Reference(s)
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User Instruetions
STo (0-6) RCL (0-6) 1/Z
STEP INSTRUCTIONS DATAONITS KEYS Dl?TUA./rS:ITS
1. |Enter program from card or keyboard. 7j
2. |Clear as desired: Stack Clear and memories I_fuj ’.CT.BEE}
5and 6 lex |z |
Clear memories 0-4 le  |Pees |
|t | bLreg]
£ |lps2d
3. |Solve complex number problem using RPN [ I [ J
ALL INPUTS IN RWCTANGULAR FORMAT I
ENTER (Ef) --- X R (imag., enter, real) |X [Efl R| [ & || | Real part
Ré [ £ || & |
+ [ Ils |
- [ Il e |
x . Il |
+ L Il g |
1/7 l ¢ |[ D |
Z, =27, (X3Y) e Il & | r
inout # of storage location O through 6 # locatiog [ 7,J [, J Real part
RCL (0-6) e Il e ] o
input # of storage location O through 6 # locatiof | || # | eal part
To raise to a power, use continued enters and | I[ 7 ]
multiplies. [ ] [ ' ]
STACK REVIEW (Xp, Rp; Xz, Rgi Xy, Ryi Xy, RJ) | n | [rEG |
4. |To view imaginary part at any time: Real part [ h |[x3s2y] [meg. part
CAUTION: =®xchange before continuing Imag. parf [E,,J [Eﬂ Real part
5. |To enter and use a polar notation number [,77] |;,
enter as an angle and magnitude /0 [E}]Z magnitude | "’] [‘Eif] Real part
6. |To convert an answer from resistance and react- [ ] [ ﬁ]
ance (real and imaginary) to impedance and Real part [g ][=P | hagnitude
angte{mEgritute amt—ang te) [] [ﬁ:’i']
C4UTION: Convert back to rectangular before  |magnitude| | £ |[Re=] |Real part
contiruing calculatiorns. ( 10 ]
2 | To correct an incorrect entry use CLX to removg [ ] [ ,,,:J
" lold entry and key over. [ I ]
CAUTION: Since rh_g_ar_ithmatic_operarinnq use [ - J [ — 7J
the x,y,z,t stack for numbers, the previous [ ] [ ,,,,,, ,J
X is moved to z and t. The stack order must b [ [
maintained when correcting an incorrect entry. | ] [ B ]
Stack can be restored by a RCL 6, RCL 7. I V,ﬂ,,] ( 1
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22
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 f LBL 31 25 08 JENDING LOCATION RCL & 34 04
L SF 0135 51 00 STO 6 33 0g | Complex ¥ to X
RCL 4 34 4 | update x,y,z,t RCL 5 34 05
RCL 5 34 05 stack locations 060 STO 7 33 07
RCL O 3406 indicate no enter h RIN 3> 22 -
bR | 3% 22| FO set RCLe T 3¢ 0g | Complex X to ¥
£ LBL Q)| 31 25 00 | ~-TTTTTTTTT T STO 4 33 04
STO 9 33 09 |DPECISION TREE RCL 7 34 07
010 hx=y 35 52 STO 5 33 05
STO 8 33 08 | returns 2,2 or 5 h RTN 35 22
2 02 | depending upon: f LBL@A[31 25 11 .
h F2 0 |35 71 0o | keyboard entry, f GSB 0 |31 22 Qo | Enter Routine
GTO 0 22 00 RCL operation or 070 GTO (i) 22 24
h STI 35 33 | previous operation f LBL(3)| 31 25 03 and stack manip.
h F?2 3 |35 71 03 | an enter f GSB 4 |31 22 04
h RIN 35 22 f GSB 9 |31 22 09
h F? 2 |35 71 02 | stores present f GSB 6 |31 22 06
5 05 | number pair in f LBL(2)|31 25 02
020 h STI 35 33 | temporary location h SF 3 |35 51 03
h RTN 35 22 | 8 and 9, enters h SF 2 135 51 02
£ LBL |31 25 00 | returned number £ GSR 1 |31 22 01
h F?2 3 135 71 03 | in I register f GSB 6 |31 22 06
3 03 080 h CF 0O 35 61 00
h STI 25 33 f LBL (5|31 25 05 ending for RCL only]
h CF 2 135 61 02 h ﬁ?,(-) - gg ﬁ
h RTN 35 22 g a
£ LBL(1) |31 25 01 - £ GSB § |31 22 00 | Rell down Routine
RCL 2 34 02 |Complex Z to T GTO (i) 22 24 and stack manip.
030 STO 0 33 00 f LBL(D[31 25 02
RCL 3 34 03 f GSB 7 |31 22 07
STO 1 33 01 o €SB a |32 22 11
h F2 3 |35 71 03 £f LBL(D[31 25 03
GTO 4 22 04 090 RCL 8 34 08
h RTNO 35 22 L STO 0 33 00
£ LBL ()| 31 25 04 RCL 9 34 09
RCL 4 34 o4 |Complex Y to Z STO 1 33 01
ST0 2 33 02 N T ——
g -
o0 ReL 2 WY s CSB 4 [32 22 14 | /% Routine
h F? 2 35 71 Q2 f GSB 0 |31 22 00
GTO 5 22 05 GTO (1) 22 24
h RTN 35 22 f LBL@ 31 25 03
f 1BL(5)] 31 25 Q5 100 h SF 3 [3551 03
RCL 8 34 o8 |Temporary t to Y f GSB 1 | 31 22 01
STO &4 33 04 f GSB 9 | 31 22 09
RCL 9 34 09 f LBL®)[ 31 25 02
STO 5 33 05 f GSB 6 | 31 22 06
h RTN 35 22 GTO 8 22 08 L
- If{Cth@ 31 :;154 82 temporary t to X Z égg? g; g 1154 Divide Routine
Is(zg g gz gg é I:-EII;® 31 :232 %g Multiply Routine
STO 7 33 07 110 hx2y 35 52
h RTN 35 22 | ___ e h R¥ 35 53
f LBL(7)]| 31 25 07 h R¢ 35 53
REGISTERS
0 1 2 3 5 7 8 9
COMPLEX| T REG. COMPLEY Z REG. COMPLEX Y REG. COMPLEX X REG TEMPORARY REG, t
SO ALL SECPNDARY REGISTERS USED FOR STORED QUANTITIES IN [§f0 AND REI OPERATIONS ---- S -
A REGISTERS T+%UGH .+ USED FOR STORED QUANTIT PEs IN sTo/RCL {°  USED USED
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
o —»P 32 72 GTO 8 22 08
h R4 35 54 170 £ LBL(3) [31 25 03
X 71 h SF 2 35 51 02
h R¢ 35 53 h SF 3 35 51 03
+ 61 f GSBR 1 |31 22 01
h Rt 35 54 GTO 8 22 08
f Re= 31 72 c
720 £ GSB 0 | 31 22 00 B 5F 7 3551 02 | RCL Routine
GTO (i) 22 24 f GSB A 31 22 11
& LBL@ 32 25 14 Invert routine for %CES?; < 32 :Z;z ig
g —»P 32 72 .
h 1/x 35 62 divide routine and [7g h STI 35 33
hxay 35 52 | 1/% routine RCL (i) 34 24
CHS 42 STO 7 33 07
hx2y 35 52 f 1SZ 31 34
f Re— 31 72 RCL (1) 34 24
h RTN 35 22 STO 6 33 06
130 f LBL(C)[ 31 25 13 |7 TTTTTTTTTTT GTO 80 22 08
CHS 42 |Subtract Routine g LBL(b 32 25 12
hxey 35 52 £ GSB 0 |31 22 oo | STO Routine
CHS 42 g GSB ¢ |32 22 13
hxa2y 35 52 | 190 GTO (4) 22 24
f IBL@)[31 25 12 f LBL(3) |31 25 03
hxey 35 52 |Add routine h SF 3 |35 51 03
h R¢ 35 53 f GSB 1 |31 22 01
+ 61 f GSB 9 |31 22 09
h Rd 35 53 f LBL(2) [ 31 25 02
140 + 61 RCL E 34 15
h Rt 35 54 h BegsSTT 35 33
f GSB 0 | 31 22 Q0 f GSB 6 |31 22 06
€T0 (i) 22 24 STO (i) 33 24
£ LBL(2)] 31 25 02 200 Y/ 31 34
g GSB a |32 22 11 hxey 35 52
f GSB 6 |31 22 06 STO (i) 33 24
GTO &(') 22 08 GTO 8 22 08
LBL (a)| 32 25 11 I -
1gzc1. 5 07 | Complex Z to ¥ g LgL@ 32 25 (1)3 STO/RCL locition
750 STO 4 33 04 T to Z CHS 42 entry Routine
RCL 3 34 03 hxg&i 35 24
STQ § 33 05 0 00
RCL O 34 00 DSP 0 23 00
STQ 2 33 02 210 h PAUSE 35 72
RCL 1 34 01 h F? 3 35 71 03
STO 3 33 03 GTO f ¢ |22 3113
1t3 RTN _ 5 35 é% _ GTO Q?_\ 22 24
LBL(3)| 31 25 - LBL (c} | 32 25 13
FGsB 1131 22 01 part of Add routing— §SP 5 =t 23 02
160 f GSB 6 | 31 22 06 9 05
GTO 8 22 08 L + 61
% Iégﬁ%a g% %g (l)g Complex X, Y Exchng i (7)?
h SF 2 [ 35 51 02 220 T B 27 15
GTO (1) 22 24 h RY 35 353
TLBL(2) [ 31 25 02 h R4 15 573
f GSB 7 | 31 22 07 h x 2 35 24
f GSB 5] 31 22 05 L_RTN 35 22
LABELS FLAGS SET STATUS
A UsED |B USED ¢ usep [P USED € USED 0 USED FLAGS TRIG DISP
® USED [° USED © USED |° USED  |° USED ‘ c R U | bee ®m | Fx ®
0  USED ' USED 2 USED 3 USED 4 USED 2 USED 1O ® GRAD O SCI E}
5 USED |6 USED 7 USED |8 USED |9 USED 3 USED |2 E] S RAD O | ENG
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a )
Program Tite “MW/YE. OELTA TRANSFORNATIONS

SELUTA WYE  TRANSFORMATIONS
Contributor's Name IDDOWIAG\_AN S . RANZ
Address G2 ANAITCRELL ROAD

City WILNINGTON State ORI Zip Code S-S \7171
. ,

( o —
Program Description, Equations, Variables C=\"EXN A WY, OR DOELTTA

LDAD TRIS PROGRAN (CALAULATES W=

RESPECTIVE \NMPEDANCES OF ThRE OTHER EQUWVALEMT
L OAD.

EQUATIONS UsSED ARE:

ZP\—:‘ 1\2‘._7"\' ‘i.z_ 3+ —i‘ = 'i\ = — AfB —
iz z.(\*' R~ Eco

e = EaET L. 2 ZE £,= —Ebtc g
Za Za* Egt Ee

:t—-¢= %[iz_‘*' 27:2.3'\" ini‘s %.3‘: — Z:P:-i(‘_ —
z, Zat Lo o

Operating Limits and Warnings
. \T 1€ VERY WAPORTANT TO ORSERVE CONMPONENT
DESIGNAT (ONNS.

2. RE SURE TO \WWPUT ZERO (Do NOT S\ANMPLN PRESS

CLA) For % (OR RY whenN 2 \s PURELY
L RESISTIWVE. (R REACTIWE) .

This program has been verified only with respect to the numerical example given in Program Description II. 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 material.

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.

N _/
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25

S
Sketch(es)
__ J
s )
Sample Problem(s)
GIVEN: %= 4335 +;0
?; .S ‘*‘)90
Z7 BLIB + 0
FIND®  Z,= 2388.9 + ;0
ib = 45 18S +J6b
2. 86.52 +40
Solution(s) WEYSTROKES
ot arzs Bl
ot 1 B
Ot a9 &)
| — > STE SOLUTIONS ARDVUE
(THE REAL PART OF SACH
\NPEDANCE S DASPLRNED
FlRsT D) )
( N\
Reference(s) EMNGINEER\NG C\RCUIT AMALYS\S , VARNT  AND WKEMMERLY)
MEGRAW - Rl L \9@7_) \ @7\
CIRCUUTS | GENERAL MOTORS INSTITUTE | \96 1974
N y,




2 User Instruetions
WINE * DELTA AND DECTA-\NE TRANSFORMKTIONS
= )
x PR
STEP INSTRUCTIONS DA'Irr:\‘/,tJJ;ITS KEYS DSTLI'JS:ITTS
1| oAn =ipE OME AMD side TWO H [L:}
NPT & R .
z aX gecr. | [ENTew]
3 QR e cT [ el |
4 RN ReECT lErvteER |
S "R ReCT, | B /I |
(2 AR R=cT, I EMHE.RI
l LIl
7| SELECT TRANSEORMATION { a
b ,
— o\/~ (DF_LTAS { O
— Y (wiNeE) { &
3
|
OUTPOT |
R epuse X | RecT
R pruse 4 X [ REC T
U
R eruss 3 : RECT
|
{
|
[
|
-
[
|
[
|
i
l
|
[
[
!
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
N
|
|
]
|
!
|
|
|
|
|
|
|
|
|
|




STEP

KEY ENTRY

KEY CODE

STEP

&7 Program Listing |

COMMENTS

KEY ENTRY

KEY CODE

COMMENTS

27

oot LR AR 25 (1 RCL | 24 0O\
SO O 33 OO RCL O 24 00
h ey 3522 £6SB | [R\ 722 O}
STO | 33 0\ 060 Rew X 24 03
A RTN 322 RCL 2 34U 02
LRL B I3 2% (2 FGEIR 2 |3\ 22 D2
STO 2 23 02 £+ A
N Xe>rvy 3552 RCL 3 24- 03
STO R 3 0% RcL 2 24 Q2
010 R RTN 25 22 fesR L[l 22 Ol
fiaL C IRz \3 RCL S 24 QS
SYTO & 33 0% RCL 4 24 04
N %=~y 35 52 LGSk 22122 0z
STO S S S) 070 $ A 2.\
h RT 35 RCL 248 0\
1R DR 25 |4 RcL O 24 QD
£ AR O 22 OO fes® LRI 22 O
RCL =2 24 Q3 RCL S 24 05
RCL Z 24 Q RCL 4 24 O
020 LSRRI RL 220 fGoR 22 22 o2
ReL S 24- Q L+ 2\
RCC & 34 049 RCL 2.+ 24 2\
£ GSR 3 |31 22 D3 LGSR | 3\ 22 0Ol
RCL 1 24 O\ 080 h RTN 25 22
RCL O 24 00 LR ([ 25 oy
&R 3[R 72 O3 A—>P 22 72
H RTN 25 22 <TO © 3 0G
LIl E 13125 1S N X<V 25 82
RCL | 20 Q) STO 1 33 Q1
030 RCL O 24 OO n RTN RS 22
£6s» V2122 Ot LLRL 23\ 25 pz
RCL & 24 0 > P 2.2
RCL Z 2A- D2 STO* 6 R3O
£6GR 2 |2\ 22 QZ 090 N KV 25 57
faar 4 |2\ 22 04 STO+ 1|33 6l 07
RCL 3 24 D3 Re.L 7 34 M
RCiL Z 24 Q2 RcL & 24 06
£ s ) 2122 0L f R= 3\ 2
RCL S 24 0% h RTN 2% 2.2
040 Rce 4 24 04 £LRL 33\ 25 03
&SR 2|3\ 22 02 3=P 372 12
4 o< &3l 22 O4 STO B 22 OB
RCL 1 34 Q) hX—Y 35 52
RCL O 24 0V 100 <sTO 9 22 09
£ <k 1 [3 22 0Ol RL © 24- 06
RCL S 24. DY RCL B 24- 08
RCL & 34 Q0N / =X
LGSR 2 Rv22 0z STO A 33 4\
s o4 RCL 7 24 (O
050 Hh RTN 35 22 RCL 9 24-
£ LRL O [R\ 2500 - __ S
£ PSS 3\ 42 RCL A 24 (|
) 00 f R= 2\ 72
STO 4 23 04 10 £ —X—= 2| R
<STO & 230 h XY 25 52
L P 3 42 + —x—= 2\ R4
REGISTERS
0 1 2 3 ) 4 5 6 7 8 9
= A X R K AX Jused lused |uses [useo
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
USED Lwse>D
A B C D E I
LISED Use D




67 Program Listing 11

28
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
N RTN 35 22
FLBL4A [3L 75 O 170
RCce O 24 OO0
RCL 2 4. Q2
RCL 4 24- D4
= Gl
+ [
120 STO & BN LS
RcL | 24 O\
RcL & 34 O
Rce S 34 Q5
,+ 9\ 180
—+ A
RCL E 2A- |5
fesp 3R 2T 03
hRTN 3522
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A , 1
AR PixAR PR P EB'YED FLAGS TRIG DISP
a b c d e 1 ON OFF
> . 0o O K DEG & FIX g
_ 1 _ 2 _ 3 __ 4 10 W GRAD O SClI
SL.\S!:D euscb 74..:5=D Bus:;b gus,:D : - RAD O ENG O
3 0 K n




29

Program Desecription 1
(bogammie  RC TIMI NG

Contributor’'s Name J,O}'lh C rQB

Address RFD I — e
City Maleolm stae Mebr Zip Code 65402
\_

‘-ﬂ
Program Description, Equations, Variables . -

Given & of € variebles, tThe S/xth Velwe
will be solved Tor. They arej Reslslanee,
C,Q/naclf'ancc Voltage before S?“e/) \/a/faje avcferffév
Ms'/'anﬁi/!eow \/0/7”00& amd +ime.

Ve @ ter)

o Cstanhueocs)
R o/ + — ;
Q Va/nzf/ 07C deSJﬂ w@ Can be Qfﬁlig_L_
with this pro ram. T /mers, ,Osa//afm’s efc., of fen

use RC chavy /nj ‘[‘10)654 o

Extra note :  For voltages across the resitor
remember that Ve + Ve = Vappiied at all tipes.

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 material.

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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l’rogram Deseription 11

r R I
sketehies) | Q|| solutions are adebmfcq/// devived from
;[“1115 170.$/C formula. : | . ,
—% _

'-veﬁ_a—\/z(I %—)‘

4 Flo;j ; /na//ca‘/'es For czcza/x Kcy Mei’é@»
a/aj"a em"r/ or a. Soluti/on /s destred. | 4

\, . B I

-
Sample Problem(s) . Pfob em. /J

o A 555 7“)//02, jnte ra?‘ec/ c;rcazf' '/’/Mer‘

xscs an external RC confiSurati'on For 1ime

determ. na,fzofz Wihen u5¢j as A Qﬂe‘—,&?ét’f /Ts

oul put /ou/saw,,f&fkm/ﬂ,afe_s, wWhen T he capac/tor

Chavaes 1o 2z of +he .s‘a//o// \{Q/f'aje‘. Untd/

+he ,o[(/fc ;720'7‘:5} +he capac, for [s Shorted across, So

VvV, =o. G/Ven a .S‘zc/& Vo/?‘efje of [2V, a 47/{/5' .
aon‘—or and you need a [/ second /a/se, what s/=ze

_mégfor S‘/u?u,é// you use 7

Z—Oa.c/ ,pmjmm

V, 20 Tno wed 1o cnter +hi), Va=12 (key#), Vi= % (key B),

C= 47x15 CCheyC), T=1 (key £), +hen R (keyD)= Jo4KL

Selutiont(s) PfoL/P/m 2;

B M/ouj' Voltage to an kC C—omcxjumf/on .Cuqlq/e}z/

drolbs from +12V0C +o —24vbCc, If R= /Me:ﬂ (/X/o)

C 47 uE (47x/0” é) Jow /0/:7} will /7 rtake For

the \/o/?"ajc _across The CQ,/)QCN’“OF 1o  reach —23VKA
23cas B,

Solution Steps 5 12 FA, 2404 A, ACeX 6 D, 47eex beke O,

E (‘*T) )/16/61/5 " S‘econd,s ,

- /168 o y

er fow about =22V 7 m,ZZ(J};ﬂ} E > /3 sx,)
L _or 2lVoec? . 2 as B, E > ]/7sec,
o ete,




User Instruetions "‘
INSTRUCTIONS KEYS oﬂﬂﬂﬂfrs
Load s/de | 1]
Enter Known datee and use L]
a/ppra,pr/a“f'c key to Joad., Exple: L__H@fl (R eitered)
! . L
Relneg.‘f’ step 2 For total of I
& Knewns, (/VoTe that Vi is L]
often Zero awnd neced< no I
/oac//(na. ) [,,, J[ ] I
e I
Activate solution of +the [0 ]
Unknown value by us/nqg L,j [,_j .
appropriately /aAngL&ﬁ)Ziﬂufle [ £ ‘seconds”
! ! [ 1] | Gdatm)
(00
oI
Note :  For m«/h’/p/e Solutions L
where. )m/vbe on//v one  factor |,,7i : I[,,,::a]
aries tusT relead the C/lanﬁ ng (77| L,,,]
Var!'ablpéﬂgA +me ., Data renmalis I
after each solution. r;ﬂ, ] [ ,,,i]
[ 10 ]
[
I
[ 1L )
[
[ ~ ::']
[0 ]
L I ]
[ 0L ]
LI ]
[ 10 ]
[
[0 ]
I N .
[ 0]
N
(I
.
I ]




32
STEP

KEY ENTRY

KEY CODE

g7 Program Listing 1

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

001 /4 3] 25 [/ STOE 33 /S
STDA 33 F13 35 7/ o3
EZ2 23 35 7/ 03 v B/s g4
RS g4 z 060 s  |3i 25 o5 7’"
L8¢ | 3/ 25 of GSBfB |32 2z ;2
&SB¥C |32 22 3 RCLC 3¢ 13
RCL] 34 09 RCL D 34 )4
+ b X 7/
RCLB 34 12 X 7/
010 XY 35 52 STOE. 33 /%
Z g/ RS 84 | _ - ~ ~ _ _ _ _
RCLY 24 09 Lbef A 2zs /)
+ 6l ST09 33 09
ST0A 33 j/ 070 F73 7/ O0F
RE g4l _ _ _ _ RS g4
e B 1325 )2 L6 13/ 25 o¢|
STDB 33 12 GCSBfC Bz 22 =
E?73 35 7/ 03 RCLA 34 /) V
R/s 54 X =/ /
020 202 |3) 25 oz RCLB 34 /2
GSB¥C 2 22 /3 v XY 25 S22
RCLA 34 /1 A —_ S
RCLY 34 09 RCLE 34 /S
- 5 080 RCLD 34 /<
X 7/ ReLC 24 /3
REL9 34 09 X 7/
+ 6/ = g
S0 B 33 /12 CHS 42
R/S g+l __ _ _ _ _ _ eX 322 <>
030 wlc 3jz5 13 = g/
SsTOC 33 /3 S709 33 07
FZ3 35 7/ o3 ﬂé/}gs 4l — _ _ — —— __
Z_g i
17%53 7 25 g? C 030 ) o/? Subro«tine
GSRfR |32 22 42 REL B 34 |2 Ry
RCLp 34 /4 RCl 9 34 09 '—,Zn /- Y W
X 7/ — 5/ Ve~V
RCLE 34 )5 RCLA 24 //
XY 35 52 RELT 34 09
040 + g/ — S/
sToC 33 /3 % g/
R/S g4l _ _ _ . _ — S/
e p |3 25 14 - e 3/ 52
STh b 33 14 100 CH#S 42
Fz3 35 7/ 03 RTN 2522 _ _ _
RS g4 efFC 132 25 43 ,
24 |3] 25 o4 / o/ Sub reatine
GSRBEB |32 22 /2 R RUGE 349 /5 - x
RilL C 3¢ /2 RCL_D 34 /4 /_. e RC
050 X z/ Rl C 34 /
ReL E 3¢ /s X Zz/
XY 35 52 = g/
£ s/ C H#S 4z
SIY 33 /4 110 eX 32 52
R/S g4 _ _ _ _ - — — 5/
ner 13/ 25 / RTN 35 22
REGISTERS
4 6 7 8 9
0 1 2 3 5 \/I
SO St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
Vo 2 C R T




STEP

KEY ENTRY

KEY CODE

COMMENTS

STEP

67 Program Listing 11

KEY ENTRY

KEY CODE

COMMENTS

33

120

130

140

150

160

User may/
wish 1o
develop o
similar )Wojm"’\
for Fhis half
of card for

R L creaits

/‘7C /'7L wou/o/
bene it you.
&
LBL A
sTO A
FZ3

R/S

L.B' L)

)
Qo'lu.fuo'Q

h

STOA
R/S
Use +his
Pormat e, Gred
for each
vaviab e of
COUYS €,

170

180

190

210

220

LABELS

FLAGS

SET STATUS

Va

V.Y

C D

K E

FLAGS

TRIG

DISP

° Used

used

d e

' used

2 used

H

3 e

useof

Useqd

8 9

® data Z

ON OFF

ooog
HX R

w N = O

DEG ™
GRAD O
RAD O

FIX O
sc O
ENG &
n_2-
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Program Description |

- N
Program Title SERIES R-L-C CIRCUIT ANALYSis PROGRAM _

Contributor's Name HARLAN ASLIN

Address 479l WINGATE DRIVE

city PLEASANTON state CALULFOR NI A Zip Code QHS L &

\_

£ - $ dC +h A
Program Description, Equations, Variables Given the values o R, L., an C-.] The P"DSMM

determines the characteristics and PCr‘v‘omcmcr. ol rhe Series RLC
creott for the condition where the Cctpo.c.i'\-or is inii-ia\l_y Ckm’gca.
The $irst part of the Prog ram determines whether the cireuvit is
Dndcre\a\MPc,d, Cri?i(,ally dampcd , or ow:.rdaw‘ pv,d This
information is followed by an evalvation od +the time to peak
current, and the normali7ed valoe of peak corrent, For rthe
DﬂAerAampec{ Case, these ins-orma‘h'on are s,up«ﬂe.me.n‘f!cl by
*he normalized wloe og- Capac.i‘l'or Vo\-raSe reversal .

The second part o} The pregram determines cCireoiT current
as afonetion of Time Jor a given capaci'\'or' nitial C.hargc_
Voltage 'V, , and a given time step , At, specified by The
LSer,

The vrelevant equations are: S

__underdamped " critically damped 'o;crc\am.?gd w_
Uy =Y ™sinipt. = Yex e:“t:/ | = esinh Rt
L L LR T P
1. YrTan 9 = X eign [——p-r, =4

rev: e O *normalized Note: 8= BhL B=(xid) o= (et

Operating Limits and Warnings

. y

N

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 material.

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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35

Sketch(es)

—)
(I -
YYYL
Ve .
C _:L" L g R
X )
4 )
Sample Problem(s)

determine

R = z.m.H
L=y

¢ - |ﬁjF
AVARRY AV

Let M = 0.2 us

Evalvate circolt Pe.r-cormqvxce, , and

+The current as a Yonction of
time For “The -?o\\ovu'mj Par‘ame.‘('ers:

Solution(s)

Key strokes

2041 U163 lxu;(i'_t\]
R/s]
[R/s]
LRs]

1% 103T 4] o.LxlchB]

gl

~gnsoxio ()
Z.thqxto-f' C j:.p+
2h35 10 Ll.‘,)“E
163.03x10 (rev)

0.0000% 15, 4h, S0z x16°°
q0.032.x8", ET. (b))

2

Reference(s)

Me&raw Hi”, 1959

Pmc-\ysus od Electric Cireuits , Brenner and Javid




% User Instructions
SERIES R-L-C CIRCUIT ANALYSIS
4 PROGRAM
@ START L(t)
STEP INSTRUCTIONS DA;":\'TS;ITS KEYfW _ Dfrli\T/SlrilTTs
1 Lood side L %2. [j—_—-_j [T]
2 In'pu.t value of R R [ENTER |
3 Input wvalve of L L IJmRI P—
4 Input valve of C C ([—A—KH ]I ’B
¥ the Sign ot B determines The I
tvpe ok C.\r‘c.'c.u't } H . :
—p° under damped ]
o) critically dam P:d I
+ P" ovcrdo.m’oed } } { 1
s Rl | tF,,"‘,i"*
* time to peak current {H}l
! i . T
b Ris|| | L peak
1 Peak corrent normallzcé. to L]
V.= | velt I
.
? Cgadu'_igmpsjjgéc only) lRfs]]{ % revecsa|
| B
T Capacitor voltage reversa | I —
norma\ucd B "\ = |volt % { { .
8 Inout Cabathor inttial '\/;_ [EN“]‘E!RT
Vo \-I-aqe. [,jl ,J
> N N I
q Input tTime Step At At BN D)
[ L]
or alternatively tr compute ]
Nple) rather than ((€) [[ , H ]J
8| Tnpot Qapac.ttor inttial voltaae Ve IRC‘-] Eol
3 v I X I T [U[xR
Tnput time Step . ATt At (B I ] g):l(t)
' i I
[0
I
L ]




STEP

KEY ENTRY

KEY CODE

67 Program Listing 1

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

37

o TFLBL A [31 25 ]I R/S 84
CFO |35 6] 00 ReL 3 3 0%
CF | 35 (| Ol RCL 4 34 o
3T0 2 33 0 C 060 = al
X=Y 3552 ™ 25 hz
STo | 3301 L X Rl
ENTER U1 CHS Y
RY 35 5%| eX 22 52
X 71 St h 332 o7] cap. revecrsa)
010 Y x 35 62 R/S 34
RND 3] 24 RTN 35 22 .
SE‘_?_V .‘g_5553 N ¥ L%:/L QO |31 25 00](0) Cr\t\cc\\ly
_%‘3 o g? — S\'bs E% dam Pcd
2 02 RCL 34032
i 5545 ST 335k +
A (o) o
STo3 | 33503 %X R/s &y Peok
X & | ol
020 RND 3 2 CHS 4z
A 55 exXx 3252
=67 | 331 % gL
=0 7
GTo O 22 0D 080 RCLO 34 oo
X>07? 3| 8l - .
GTO | 22 © Ste 5 23 ossLL L peak
R/S £a](-Yunderdamped RTN | 2522
STO E 3315 + LB ]| (+) ovc.rdampr.d
SFQ |35 s/ Tbgst |
030 A_bﬁ :
X 3/ ﬁ SF1 [S55/0
STo 4 ;&% P X
REL3 [ 3 090 S'r? 4 g ' 12
TN | 32 £§ ENTER Ty
RCL Y 240 ; %%%‘5 gh 8
e L .
S0 5 23 g? T 4 8l
R‘Z\ISS 24 gg Pt T ol |
040 L
TER Yy LSTX | 3582
[ay¥ 2d o4 — 51
ST 3T 352
100 n
X=Y 33_5_% ReL 4 Sfi oy
ReLI[ 340 A 02
\ o = a1
CHS =
eXr 2 572 s’;rfs 33 gg tPeak
050 X s
RcLd 340 RCL 4 =d oy
ReLl | 34 gl ns_(us 3 97‘
'/xx 25 (%L T GSH 21312202
X '
o) 61% L RCL S 'j% o5
ST — i k. REGISTERS =
7
"R [ L P e [ o [used [‘used [‘used |used o At
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B D E z I
used e or'\&t&) s = ner, At
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STEP KEY ENTRY

g7 Program Listing 11

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

c_uxs A 0 %chEg 34 03
17 L
[ 32 S‘E X 2
X 721 CHS o
RCL 14 gt ol ei" S
RCL Y
.4 U RCL A il
E T 35 ob] peax wal STo® ¥
<TOo o eak valve [0}
RTN 2s22]. . . . -x- 3| 84
LBL B(31 2512 | lmtta\l7e. IS2
o . 0d 80 GTo § .
S7o L 353 +\BRLE LLe) ove"c‘MPed
RY 35353 370 9 o)
EO? 35900 X=Y 2
GTe C 22 13 Reu | ol
El 7 |35 20l RCLY o
w0 |GTo E 22 15 X 21
GTo D 22 14]. 1/ % S &2
£ LBLC [31 25 13] LD underdamped X 21
R T334 T ITIR 3860 (LS loop
= ‘ o
RCL | 34 0| Gk Y ol
RCL Y 340 ENTER |
X 2 ENTER
1) % =S &2 ReL Y a
X 9] X 21
140 STo A 3311]. GSR2 |31 220
L 1LRL3I[D] 2503 WU \oo? XY 3552
GIB 4-[3) 220 RCL 3 3403
ENTER X 21
ENTER 200 CHS 42
Rery | 34 oy ex 325
X oY % il
Sin 3| &2 RCLA|l 341
X=Y | 3552 X Y]
RcL.3| 3403 STOB | 3312 |
150 % =¥ - Yy
CHS 42 182 I
ek 252 GTO & b
X ) £1BL2 (3] 2502] Sinhpt
RGO A 34 ) 270 X 3252
b4 n1 R 4
STo R 33 1 /X 35 (1]
— - 318 — l
1S3 3| 34 2 o2
Gm 2 Z_Z_O‘_}. . " + 1
160 £ LBL D[3] 25 )4 ] L) critically RTN S5 22
SToq =3 09| dampe Y t+ At
X=Y 2552 (]
ReL ) 34 ¢l 20 &1_ L
— 2
STo A LEETIR STO C Sﬁ?'.%“
F 1B S [31 25 05| ) leop RIN | 3522
QSeyY 3 22 o4
ENTER 4/
A 7 ) Und'-e.é'agtfﬁ\ orE. [EL) BVEr ou:'é:ves SELETATUS
RLC B L) Q@ ' TRIG DISP
° ° CQMPG SQMP gﬂmm_%di’-%ﬁg ug-ﬂd TR DEG O FIX O
0 » 'RLL over-|x . 35 4 O GRAD O scI O
mg-gmf‘d :5‘“)‘5“ BLL'?) loop 9t+At - 0 RAD ® | ENG ®
W) loop |'US loop 0 n
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Program Description |

rProgram Title - PASSIVE HiGH AND LOW PASS o o
COMPOSITE FILTER _ DES\&N B I

Contributor’s Name ROBERT L. SHERMAN i

Address 808 SOUTH SARATOGA AVENVE , APT. 0206

\City SAN  TOSE — _State CA _ ZipCode 95129

-

Program Description, Equations, Variables Given the Aes\re& C.\L"(—O‘ﬁ'f ffWAnLj
\ma.%e_ impedance, Y\he prograw computes the component values for
a Pr(ﬁo‘h}\ae "' or ' high or \ow pass Filter, Given the desired
f’{'req}xem.\{ of infinite affenwation or the desired 'w*, + he,_ptn%ta.m_mﬂl_ibgn
cow\p\de Yhe componen‘} values Ffor an wm-derived ilter section based an the

prototype previously computed. ,

\-\‘\%\\- Pacs Forwmulas L'ow' Poss ,,,,ForM\A;\__%_S__.___ .
Le= 2 G & | e mbe Qe G
Le® ot G P | LR L G FBa

o= [ ConyTA s [ AR

Variabless €= Cut-of$ frequency ) R=Tmage impedance ; L=Toaductancey
. C-= »Ca.‘za..dia‘u.‘e; {M_EMFL%WQilK&JNi&_mm——_

Operating Limits and Warnings - - N S

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 material.

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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Program Desecription 11

- )
rSketch(es) Hi 3\\ Pa.ss Aows Pass
acy A0k AC.. ACo Yakik  Yabki Bla.  Vala
| e—-‘}z\—o o— b\—c’ - T" i IC\,
— s k cb O~ 1 - %LL
Ly La
—o

)

— ] o O N __.lv(\——r-c .

: T
L Prctotypes

o & “LIZLCB

* T
Prctotypes wm-Derived

wm-DVevrived

J

4 )

SampleProbIem(s)(\) Given £, 10k¥Hz and R= 100 | design "T"

Cwn = 0-53

\Ow PQ.S.S

profotype and w-derived {ilfer sections.

() Given & . =75 He and Re= 50, éesign " \«i%\\ pass
;‘D\‘O*O\\‘P,e and w-derived {ilder sections, (foo= 65 Ha)

Solution(s)
Key steokes
[£31 Al - 0.00
toteex]13@®I 100{A] - jp.0cOx (03
11 1e] - 3183 x107
1.592 %1072
0.5 $1Lcl = 1\94 x\073
159,2%x107°
795.% x107¢
\_

(C)
(Yalw)
(L)
[

(ata)

\‘\e5| strokes
95 1] sotlal

ol

65LE)

- 15 x10°

106, %107 (24K)

21.22%10° CCk)

— 227 x1672 (ALw)
42.54 %0 (Ca)
§40.9 ¥10 > (La)

-

D,

( § = .
Reference (s) S\«\\\]ng&) \-\\x%\/\ H. Electrical Ew%\neermg Circuats Sixtw

Pr‘m‘\'"\vwb; Pa%es 6\4-620 | John W§\e\‘

€

: Sohsj \961.




K
Must be 9er‘€orme.é whew  wmtunll be

‘\v\‘ou."r TR

| Au n\c‘)f Qe\r{‘orm

S#ei‘:s 1,8, 1\ o 1, O‘k\:\erw'\sel.

x- Encuve S*exr) L hos been Pe\r{ormec&.

Y ®
User Instructions “
Prsto T-LP  mw-Der T-LP  Preto T-Hp m-Der T-wpP
Recto TT-LP _ wa Der T-LP _ ProtoTT-HP _ m-Dev TT-HP
STEP INSTRUCTIONS DATAONITS KEYS A
! Load side A awd side 2. [;.:—__J f;
e OPJ{lLQY\Qk\ L Set "W wode L{—] E—A——l
3 Tvxew‘t e £c, Ha [enve | fc, He
4 | Tweut Re Re, v LA] | £c, Wa
5 Cowgu&e Qro'\'o‘\'\!?e "T" \low eass | < || B | Ck, F
l | ] ‘/a.Lk) H
G Co\m ‘pu.‘\'e \‘:ro“\o"\!pe “TT" \ow Qass [ B } I \/ack,F
| | | Lk, H
1 C—O\M‘Q\.C\'e w-derived "T" \cw pass fop ) He | £ |l C | Lo, H
or “w" T [ | | Cy,F
_— | | %ta,t
2 | Com »(wn.‘\e w-devived "' \auw, pass o1, B2 | < | | [¥%Ce,F
ov "w ¥ [ ,,,,, I ] La,H
| Ca,F
9] Com ?\.C\e ?ro‘\o‘*\‘lPe "1 \'\'\%\r\ pass 4 D | Lk, H
] AC ,F
\O | Cow Q\d‘e Qro‘\c‘\\{ pe. "TT" \igh pass D | Al H
I Cyw €
WV ] Cowm pute w-derived T Wigh pass fer ,Ha 5 E | Cw, F
or " m“T l Ly, H
| [ 2Cq,F
L C—OW\\‘OVd‘e w-derived " \ni%\n poss Sz, N2 E 7 I Al H
N | Fear
) La,H
N
|
]
N
]
|
|
}
N
1
]
|
|
|
]

e e e ——— e e — e ) e e e e o — e ———— — — —

e ey e e, — — (— p— fr—  fo— (r—  f— f— (et e, () oy o [y ) oy oy e ) ) e ) e oy ey e oy
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
oot e\-?g-* o [32 25 il| Set Fo for -‘;72 LB 3[3y a5 o3
wSF O [35 5V 00| v _ . .. . ) 34 o0a ,
WRTN |35 a2 m-derived Tilters, S 6S® \ |3\ 22 ol Compute
f$LBL A |31 a5 I 060 H o4 Cr awnd Lig
SYO a 33 02 Stere Re X 71 Lor Righ
WR & 35 B3 -~ ] e il
SYo | 33 ol Stove fo <To 5 33 o5 w ass Talter
W RTN 35 a2 < cs@ | |31 a2 o) and slore,
ALBLEY b |32 25 13| T-tow Pass Protstype Y oY
010 £ 638 2 3i 22 02 X 71
Reu 4 34 oY RCL 2 33U 023
£ —x- 31 4 Display Ck X 71
RCK 3 34 03 W X 3% 62
By o2 070 STOo 6 32 06 (k)
-+ 31 h RTN A5 2AQ
W RTN 35 22 Dsplay Y bk a LBLE c |22 25 13|m-Oerived "T"
£ Lt B |3i 25 1T -Lew Pass Pretotype STYO O 232 00 Low Pass Filter
§£ GSB 2 [3) 22 02 $GSBS5 |31 22 O5
RCL 4 34 o4 ARCL O 34 00
020 Ry 02 wWF?1O |25\ 00
- 4 £ Gse H 21 WA oY
£ —x- 3)_ 24 Display Ya Cx L &S8 1 |31 22 o1
RcL 3 34 03 ool ARCL 3 34 03
W RTN 35 a2 Display Lk 80 [y 71 ‘
9LBLY d [332 a5 14 ]|T-Wigh Pass Prerotiype £ =% 31 34 Display Ly
£ &5 3|31 2& 03 RCL 4 24 OY4
RCL 5 34 5 RCL T 234 07
£ —x- 31 %4 Display Lk X Tl
P o £ <%= 3 34 Display Gy
030 RLL & 34 06 RCL 7 234 071
X 71 RCL 3 34 03
W RTN 35 a2 |Pispley 2Ck X 71
L LBL D [3) 25 14[|T-High PassPrototype A o2
£ 68 3 [2i 23 03 090 -+ 31 Vi L
a 02 W RTIN 35 22 Display Bla
RCL 5 34085 £ LBL C |21 25 |3|*-Derived "w"
X A 70 O 33 00 Low Pass Filter
4 -x- 31 ’Y Display QAL € 6GsB & [31 23 05
RCL 6 34 06 RCL O 34 00
040 W RTN _ [35 22 Display Ci wWF? O [35 71 00
£ Len | 31 a5 o £ 658 4 |31 22 oY
W o 35 13 Compute RCL Y 34 o4
RCL | 34 ol LIS RCEL T 24 07
X T\ 100 X T
W RTN 33 A2 2 o2
¢ Le.a |31 a5 03] N + 2
RCL 2 |34 o2 ow pute $ -x- 31 g Display Yo Cy
fesbl i 22 ol] Gk ewd Ly RCL 3 34 o3
- 21 Sor Louw RCL T 34 o7
050 STo 3 33 063 (Lh) e Tl X T
€ GsB | 31 22 ol a-ss viter { —x- 21 %4 Display La
Ree & By oR oawd store. CGs8 1 2y 23 01
X T\ RCL H 34 o4
W x 35 6 110 X T4 .
STO 4 [33 o4 e W RTN 35 22 |Oiseley Ca
W\ RTN 35 AKX < L. H]2y a5 o4
REGISTERS
0 1 2 3 4 5 6 7 8 9
Used -(C Re (Lo«.l::kpzxss) (\.auca-&xs.s) (Hig“';\k?nss> (Hi::\ch\») m
SO St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

STO0 1 32 01 SYore “w* X NA

W CE O |35 ¢i 00 170 i 31 34 Display ALy

W RIN 35 22 RCKh 6 24 06

£ BL 5 [2i 25 05 RcL T 34 01

RCL | 34 ol (.uw\?w*e and - 2|

W X 2N 35 5a store “w i —x- 3\ R4 Display Ca

< R\ aiven $g RCL S 34 Q5
120 g X2 32 54 =. £ GSR T 2) 22 67

cns ya (Low Po.sshﬁers) < 2

1 0\ W RTN |35 22 Oisplay La

+ Gl £ LBk 6 [3i 25 06

h ABS 35 64 180 RCL | 3401

£ VX 31_S4 s < 1 Compute and

W RTN 35 23 cns 42 store M,

€ B 7 [3i a5 o7 1 ol aiven fo.

ReL T 34 o7 + Gl ; ass Filte
130 q x2 2 54 Compute WABS 35 64 (ige © )

CHsS 4 a £ X 3 G4

| ol A=wm= sTo 1 33 01

+ Gl 4w W RTN 35 a3

RCL T 34 07 190

r 21

) oY

< %)

h RTN A5 A2

g iLBLf e [32 RS I5|™- Derived "T"
140 STO O 33 00 Wigh Pass Filter

€ g8 6 [31 22 O

RCL O 34 00

n F? © |35 71 00

£ 658 4131 22 o 200

RCE G 34 06

f G5B 13y Qa2 07

~ 1

£ ~x- 3 %4 Display Cy

Rk & 34 05
150 ReL T 34y o071

- B\ ‘ ,

£ -x- 3i 34 Display kb

RCL 6 34 06

RCL 7 2 07 210

+ 21

2 o

X 11

< LBRiL E |3 25 I5]m-Derived “w*
160 STo O 33 00O \-\\3\\ Pass Filter

&SR 6 |3\ 22 06

RCL O 34 00

wf? o 35 71 o0

£ 6SB 4 [3i 22 o4 220

RCL S 3% 0S5

ReL T 34 071

- 81

QL o

LABELS FLAGS SET STATUS

e oy e [ Denred o e e [ it b | U'sed FLAGS TRIG DISP
aSet FO  [bT Low Pass [Cwm - Derived [dT Higw Pass e v -Devived |1 ON OFF
Sov"w -Oer. | Prototype Y bow Pass Protet ype T High Pass o O W DEG ® FiIX O
0 Togeste Pt PO [Totere m |2 y 0 R Ao’ 0 | eve =
s hentt e [antans |8 s 3 3 0 K n




“ Program Deseription 1

~ D
Program Title ' L" Attenuator (Generator Impedance Greater than Load Impedance)

Contributor's Name  H. Peter Meisinger

Address c/o Versitron, Inc. 6310 Chillum Pl,NW

City Washington,DC State Zip Code 20011
\_ J
7

Program Description, Equations, Variables LCL C Computes and stores K and S.

Computes and displays the minimum loss.

Rg (series) = ngen ( Ké-] )

S= \/den/Z load
Rp (parallel) = Z gen ( KIS ) where

S (db/20)  E in
K=.10 ~ E out
2
Z gen + \/ Zgen
Min Power loss db = 10 log 10 Z load Z load
R ser X R par
Z out= Rser+ R par (when Z gen = Zero)
1

Z out =

1 + (when Z gen is matched)

Z gen+R ser R par

Operating Limits and Warnings Use the program only where the generator impedance is equal to or

greater than the load impedance.

_ y

( N

This program has been verified only with respect to the numerical example given in Program Description II. 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 material.

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.

\ _J
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Program Deseription 11
. 2
Sketch(es) R
SERIES
O—— WA~ 4 O
R Z
2‘ PARALLEL LOAD
)
(o - O :
N J
~
Sample Problem(s)
1. Design a minimum loss attenuator to match an 8 ohm generator to a 4 ohm load and
compute the minimum loss.
2. Design a 10 db attenuator to join a 600 ohm generator to a 500 ohm load.
3. Design a 6 db attenuator to work between a 150 ohm generator and a 150 ohm load.
In each of the above cases:
A. Compute the impedance of pad and matched impedance generator combination
as viewed by the load.
B. Compute the impedance of pad and zero impedance generator combination as
viewed by the load.
Solution(s) y4 yA
Rg (Series) Rp (Parallel) Loss Matched Z gen  Zero Z gen
+ Pad + Pad
1. 5.6569 ohms 5.6569 ohms 7.6555db(min) 4 2.8284
2. 426.7949 265.0058 10 210.6413 163.4909
3. 74.8219 150.7140 6 90.2279 49.9996
. J
S
Reference(s)
\_ _/




T \ : -
- User Instructions
R ser R par
||L|| Zg a ZL
STEP INSTRUCTIONS DA:-':\F/’S,LTS KEYS DAOTLZBlli;rTS
1 Enter Generator Impedance Ohms [ Al (;l Ohms
] I
I
2 Enter Load Impedance Ohms I\—LT % : Ohms
.
3 Enter Desired Loss db | C | | Min loss db
I
.
4 Compute Minimum Loss Pad } f : { c : Min loss db
5 Compute R series | D I . I Ohms
.
6 Compute R parallel | E |l | Ohms
I
7 Compute Impedance of Pad and Matched Z Gener- I - | I - ]
ator combination as viewed by the load | £ ]l a | Ohms
I
8 Compute Impedance of Pad and Zero Z Generator [ I - |
combination as viewed by the load. | fllb | Ohms
I
9 Recall Z gen [RCLI A | Ohms
T
10 | Recall Z load [reL!l B | Ohms
. I
11 | Recall K= = = 10940 [RCLIl € ] K
- L]
12 Recall R series [RCLI[ D | Ohms
L]
43 Recall R parallel [RCL|[ E | Ohms
[
14 Recall S = Z gen/Z load [reLl | 3 ] S
L]
LI
0]
I
| | |
I
i I
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STEP  KEYENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
001 f LBL A[ 31-25-11 STOE 33-15 R par
STO 33-11 Z gen RTN 35-22
h RTN 35-22 g LBl qal 32-25-1]
f LBL BJ| 31-25-12 060 RCL A 34-11 |Z gen
STO B 33-12 Z IOOd RCL D 34']4 R ser
h RTN 35-22 + 61 Zg+Rs
f LBL C] 31-25-13 h 1/x 35-62
DSP 4 23-04 RCL E 34-15 R par
2 02 h 1/x 35-62
010 0 00 + 61
2 81 (db/20) h 1/x 3562 |Z out for matched
g 10x 32-53 |10 =K h RTN 35-22 Z gen
STO C 33-13 K g LBL b | 32-25-12
RCL A 34-11 Zg 070 RCL D 34-14 |R ser
RCL B 34-12 ZL RCL E 34-15 |R par
- 81 Zs/Z, X 71 Rs Rp
fa[ X 31-54 RCL D 34-14 |Rser
STO 3| 23-03 | VZe/ZL =S RCL E 34-15 IR par
) 4] + 61 Rs + Rp
020 g X* 32-54 Za/Z, + 81
1 01 Zo/ h RTN 35-22
- 51 c/ZL)-1
£/ X 31-%4 )
+ 6] 080
g X2 32-54
f Log 31-53
1 01
0 00
X 71 <
"0 h RIN 35-22
g LBL c| 32-25-13
f GSB C| 31-22-13
GTO C| 22-13
f LBL DJ 31-25-14 090
RCL A - Zg
RCL 3 34-03 S
- 81 Zg/S
RCL C 34-13 K
RCL 3 34-03 S
040 x 7] KS
1 0]
_ 51 (KS)-1
RCL C 34-13 K
B 81 [(ks)-1] /K 100
X 71
STO D 33-14 R series
h_RTN 35-22
f LBL E| 31-25-15
RCL 34-11 Zg
050 RCL 3 34-03 S
+ 81 Zg/S
RCL C 34-13 K
RClI 3 34-03 | S
Y ez |
X - K-S
X 71 (K-5)
REGISTERS
V] 1 2 3 S 4 5 6 7 8 9
S0 X S2 S3 S4 S5 S6 S7 S8 S9
A Z gen 8 Z load c K ®  Rseries R par !
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Program Desecription |

~
Program Title 1% RESISTANCE VALUE SUBROUTINE h

Contributor’'s Name TERRY MICKELSON

City DUNCAN, B.C., CANADA State Zip Code VOL 3X9
\ J
' )

Program Description, Equations, Variables THE 28 STEPS OF THIS SUBROUTINE FIND THE NEAREST
AVAILABLE 1% (2%) RESISTOR FROM WHATEVER VALUE IS ENTERED INTO THE PROGRAM.
WHILE NO SAFEGUARDS ARE BUILT IN TO REJECT UNREAL VALUES, IT IS EXPECTED THAT
THE USER WOULD RECOGNIZE THESE AND IGNORE THE OUTPUT. THE PROGRAM FINDS THE GRADE

# OF THE INPUT VALUE THEN CALCULATES THE REAL VALUE FOR THAT GRADE. THIS IS
DONE BY THE RND FUNCTION WHICH CORRECTS THE CALCULATED GRADE TO A REAL GRADE
PRIOR TO FINDING THE RESISTANCE VALUE ASSOCIATED WITH THIS.

A FEW OPTIONS ARE OPEN TO THE USER IN THAT THE LABEL MAY BE CHANGED, THE GRADE #
MAY BE DISPLAYED AND THE OUTPUT MAY BE LEFT IN THE FIX MODE. PRESENTLY,THE
OUTPUT IS SET TO THE ENG. MODE ALTHOUGH THE PROGRAM INCLUDES THE FIX MODE FOR

THE RND FUNCTIONS'OPERATION. STEP @@2: FIX,MAY BE DELETED IF THE CALLING
PROGRAM PRESETS THE FIX MODE -OR- THE FIX MODE IS USED EXCLUSIVELY IN WHICH
CASE STEP ©@27: ENG., MAY BE DELETED ALSO FOR A 26 STEP ROUTINE.

Operating Limits and Warnings AN ERROR INDICATION WILL OCCUR IF THE INPUT IS NEGATIVE
AND THAT'S AS IT SHOULD BE. VALUES OVER 10 MEGS ARE NOT AVAILABLE, SO IGNORE

THE O/P IF OVER 10 MEGS. ie SELECT A 5% VALUE.

\\ y,

0 )
This program has been verified only with respect to the numerical example given in Program Description /l. 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 material.

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-

LIALEDAMLAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
ATERIAL.

\ _/




Program Deseription 11

f Sketch(es)

L

~
Sample Problem(s) A FEW ENTRIES ARE GIVEN AS EXAMPLES:

INPUT CAL. GRADE. ACTUAL GRADE. ACTUAL AVAILABLE VALUE.

3500 52.231 52 (3480) 3.480 03
6300 76.737 77 (6340) 6.340 03
106284 2.541 3 (107000)107.0 03
312247 47.472 47 (309000)309.0 03

IT MAY BE NECESSARY TO INCLUDE ANOTHER SUBROUTINE IN THE MAIN PROGRAM TO GIVE
THE RESULTANT REAL TIMES, VOLTAGES ETC. BASED ON THESE NEW RESISTANCES. THIS
CHANGE FROM CALCULATED TO ACTUAL AVAILABLE VALUES SHOULDN'T BE OVERLOOKED.

THE VALUES GENERATED BY THIS PROGRAM WERE COMPARED TO A CHART OF 1% RESISTORS
AND WERE FOUND TO BE ACCURATE.

Solution(s)

\_

-
Reference (s)




50 User Instructions

1% RESISTANCE VALUE SUBROUTINE.

28 STEPS-ONE LABEL . NO REGISTERS USED.

STEP INSTRUCTIONS o A'T'ES;'TS KEYS o /?le\T/SleTs
1 | CHECK MAIN PROGRAM FOR A SUITABLE MERGE I
LOCATION.GTO THAT LOCATION. I
PRESS g-MERGE or f-MERGE, READ CARD, ONE SIDE. ]

IN W/PRGM MODE, KEY IN CALLING ROUTINES.CHANGE L__vﬁ

THE SUBROUTINE'S LABEL IF IT CONFLICTS WITH

THE MAIN PROGRAM.

4 AFTER THE CALLING ROUTINES, KEY IN OUTPUT-

ROUTINE ROUTING OR NEW VALUE CHECK SUBROUTINE-

ADDRESS.ie PERFORMANCE WITH REAL COMPONENTS.

5 CHECK PROPER OPERATION WITH KNOWN VALUES.

6 --NOTE—--

FILL IN THE LABEL AND ITS CODE IN THE PROGRAM

LISTING. THIS WAS LEFT BLANK ON PURPOSE.
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
001 e L BL 3_ 25 Calculated value
FIX 31 23 Jof resistor.
LOG 31 53
FRAC 32 83 FIX MODE 060
LAST X 35 82 | IS USED ALLOWING
INT 31 83 | RND FUNCTION TO
2 02 | OPERATE PROPERLY.
- 51
10% 32 53
010 X=Y 35 52
9 09
6 06
1/X 35 62
= 81 070
LAST X 35 82
10% 32 53
X %Y 35 52
DSP @ 23 00
RND 31 24 INS.PAUSE TO SEE-
020 YX 35 63 GRADE CLASSIFICA-
EEX 43 TION.
2 02
X 71
RND 31 24 080
X 71
DSP 3 23 03 1)OPTIONAL RTN. RESET
ENG 35 23
RTN 35 22
030
090
040
LBLs & STATUS TO
=5 AGREE WITH CALLING
PROGRAM, IF LOADED
FIRST.
SET STATUS
050 FLAGS TRIG DISP
ON OFF
oOm DEG ® FIX =
1 0 m| GRAD O scI O
110 2 0 m RAD O ENG O
3 D . n_2.—
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO S S2 S3 S4 S5 S6 S7 S8 S9
A B C D I
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Program Description |

(" )
Program Title Wheatstone Bridge

Contributor's Name Harry E. Parshall Jr.

Address 3772 Menzie RD SE

City Port Orchard State  Wash Zip Code 98366
\_
. )
Program Description, Equations, Variables

Given three of the impedances in a basic Wheatstone Bridge,
this program computes the fourth. Inputs are: real, polar, or

rectangular numbers.

”mn

Operating Limits and Warnings None

J

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and usesw
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 material.

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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N
Sketch(es)
\_ J
j
Sample Problem(s)
Problem 1 Problem 2
2001 100 JL
2)< 3000-
Solution(s)
Problem 1 Problem 2
Press Display Press Display
C 1.00E00 B 1.00EQ0O
0 Enter 200 R/S 2.00E00
5 EEX 3 R/S  2.00E00 100 R/S 3.00E00
90 CHS Enter 300 R/S 600, E0O = 2,
3 EEX 3 R/S  3.00EOC
90 Enter
200 R/S 333, BOO = %x
R/S 180, EOO = 6,
\ J
Reference (s) None
\_ _J




.
o User Instructions
Wheatstone Bridge
real polar
STEP INSTRUCTIONS DATA UNITS KEYS DATAIUNITS
1 | Read card into calculator. I
2 | Select input mode: T
real B Il | ]1.00E00
polar LC | 1.00EQ0
rect D Il 1.00EQO
3 | To input real go to step 9. | N
L4 | Input impedances 1,2,&3. @ ory ENTER
r or X LR/S count
5 | Repeat step 4 for all 3 impedances. l
| 6 |After all three impedances are input \
calculator will display r or x depending | |
on mode selected. | | T or X
7 | To see © or y press: R/S @ ory
8 |For new case go to step 2.
9 |Input resistances 1,2,&3. R /S count
10 | Repeat step 9 for all three impedances
calculator will display R . R,
11 |For new case go to step 2.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 Febl B 131 25 )2] srore s < g/
1 ol CAlew/aTe redl. RC¢ ¢( J¢ o/
R/ g¢ RecC 3 3403
£ P2s 2/ ¢ 060 - s/
S0 O 23 00 Ree S 3 Y¥05
fpes 2/ ¢ + £/
2 0 A XZY 3552
R/s 2Y Garo / 22 o/
£ LPES 3/42 £ eRLO| 3/ 2500
010 S/ 330/ / ol
L P2¢ 3/ 42 R/s B¢
3 03 £ PEZS 3/ @2
R/ 8y S0 Q0 2300
£ p 225 2/ 42 070 h R4 2553
S0 2 33073 s / 220/
RCe © 3400 £ P2 2/ ¢
X 2/ } 02 Ssvre
Re¢L ¢ 3¢ 0/ s BY
B £/ £PELS 3/ 42 RV
020 £ PE2S 2142 S 2R 7302
Gro / 22 0/ h Ry 3s 53
FeregepD |21 25 14| recr, Sm 3 7303
fasR o |31 22 00 £ PZ2s 2/ %2
ReL 32 34 03 080 3 o3
Ree 2 24 R/ ¢
9 R+P 32 2 £ P2s 3/ 42
Ree / 240/ S ¢ 23 oY
RCL O 24 0 h R§ 25 52|
g R +P 22 22 S < 3305/
030 h xEY 2552 h Rrv 35 2
h R% 355
= K
h Ry 2553
h X2y 355 050
- &/
h R+ 35 ¢
h X2y 35 52
Ree 5 4 05
ReL ¢4 2% 0y
040 -
7, kx ;!,oy 331;7;2 FLAGS SET STATUS
U RY 25 5 0 FLAGS DISP
X 7/ 1 ON OFF
: 100 o Od DEG K FIX O
“+R“ 35;7 5 i 0®| Grap O | sci O
2 0O K RAD O ENG X
h R4 35 Y 3 3 0™ n
£ tdsr 4112, 25 0f >
A< gy XeY .
h x2 ?5s . . - LABCE)LS
050 G2 /[ 22 o/ real PO o rec7
P ede <|3/ 25 13| polar a b c d e
£ Gsh Ol3/ 22 00 - -
Al O 3¢ 00 ° s;pre usep
RCec ¢ 3¢y o4 5 6 7 8 9
X 2/
RC L2 3402
REGISTERS
0 1 2 3 4 5 6 7 8 9
S0 St S2 S3 S4 S5 S6 S7 S8 S9
wseb wsep wsep | useb usep | wseD

D
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “‘Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



EE LAB

Many of the charts commonly found in electrical engineering labs appear
in this collection of programs.

WIRE TABLE

OHM’S LAW

REACTANCE CHART (NINE EQUATIONS)

COIL CALCULATIONS

COMPLEX IMPEDANCE CALCULATOR - AC CIRCUIT CALCULATOR

WYE-DELTA TRANSFORMATIONS

RC TIMING

SERIES R-L-C CIRCUIT ANALYSIS PROGRAM

PASSIVE HIGH AND LOWPASS COMPOSITE FILTER DESIGN

“L” ATTENUATOR (GENERATOR IMPEDANCE GREATER THAN
LOAD IMPEDANCE)

1% RESISTOR VALUE SUBROUTINE
WHEATSTONE BRIDGE
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