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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 Il 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. Consuit 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 Desecription |

rF’rogram Tite WIRE TABLE

Contributor'sName W. J. HOFKINS
Address 1%668 Sunburst Street

City Arleta State CA ZipCode . 91331
\_

<
Program Description, Equations, Variables Calculates the wire diameter, circular .

area and linear resistance given any wire (AWG) gage from O up.,
Area and diameter 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 0.79306AWG Rerl/A | o
A=Area in c.m.. ©r=resistivity for copper=10575 ohm-¢.m./1000ft
~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 im.
Accuracy of area equation is within ,02% for large wire and * 2 mils
for small wire. Side two may be left unprotected to enable record-
ing of data. , - e
Registers 0-9, S1- S9 and I are available for user storage

N S J

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
upeon 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.

_ Y,




Program Description 11

Sketch(es) : ) w

L . . . : : . . . : )
s )
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 (o) 22 (B): 5000 (E) 5000.0 ft
(c) 642.8 c.m. 14 (b) 14,0000 ohms
(D) 25.4 m. (a) 14 AWG

(B) 16.4502 ohms/Kft ,
(C): 850 (¢) 850,00 c.m./Amp
7.6 (4) 7.60 Amps
(a) 12 AWG

. J

e
Reference(s) The Radio Amateurs Handbook, 1974 (ARRL) w
Standard Electrical Engineering Handbooks




User Instructions 3

Aysect’/amp Imax  START

xsect DIAcp
STEP INSTRUCTIONS DATAONITS KEYS o SI'LZS:ITTS
1 |Load Side 1 [ ]
2 |QOptional: clear all storage registers £ ILE | 0
I
To calculate ohms/1000ft, cross-—sect- Y '
ional area, or diameter: | I |
5 | Enter wire gage (AWG) AWG | a ! | | AwG
4 | Compute and display ohms/1Q00 ft B I ] | ohms /kf{
or I
4 |Compute and display cross-sectional A ¢ |l | Axsect
or ! I |
4 |Compute and display diameter }D H % Diametex
To calculate smallest usable AWG | |
given the cross-sectional area/amp and l H ]
-——1max—allowable currents | i |
2 |Enter cross-sectional area/amp plt Il c | area/{,a‘mjﬂ»
6 |knter maximum current in amps Inax £ Il D | Ianps
7 |Compute smallest usable AWG [[ h H A { AWG
To calculate smallest usable AWG [ N |
given wire length and max allowable T |
resistance: ’ N |
8 |Enter wire length in feet ft | E || | feet
| 9 |Enter max allowable resistance Rpax | f [ B | Rmax
10 |Compute smallest usable AWG I’ ko H A II AWG
A
L
o
l I |
]
o
| N |
{ [l |
LABELS FLAGS SET STATUS
b AWG Bohms/kftCAxsect °DIacm FLft 0 FLAGS TRIG DISP
a~> AWG  |°Rmax ﬁxset/ampd Iamps |° START 1 0 0[5‘ %F DEG X FIX X
T 2 T " umed |3 D3| SE| EE
5 6 7 8 9 s 0 % n % _




4
STEP

KEY ENTRY

KEY CODE

67 Program Listing |

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

00 f IBL A1 25 11 5 a5
DSE O 23 00 RCL E
STQ A 33 11 _
h RTN 35 22 060 RCL B 4 12
f LBL BJ31 25 1 - 81
DSP 4 23 04 LBL 2 Bl 25 Q2
1 01 f 1OG 31 53
0] Q 0oL
5 05 (0] QQ
010 7 [0y 5 (\5
2 05 5 QS
£ GSB 131 22 Q1 ] 0z
- 81 a 00
h RTN 35 22 070 £ 10G 3] 53
£ IBL C [31 25 13 - "~ B3
DSP 1 23 * 83
f GSB 1 51 22 01 7 Q7
h RTN 35 2 9 09
£ IBL D 31 25 14 3 Q3
020 DSP 1 23 01 QO Q0
£ GSB 1 [31 22 Q
fAx 31 54 f 10G 31 5%
h RTN 35 22 v 81
f ILBL 1 31 25 Ol 080 INT 3] 83
. 83 DSP Q
? o7 h RTN 35 22
9 0 g LRI ¢ B2 25 13
% 03 DSP 2 23 02
Q STQ C 32 13
® 16 06 SF 2 B5S %E gs
RCL A A4 ] h RTN i
h yXx 35 6 g LBL 4 B2 25 14
1 Q1 DSp 2 23 Q2
Q 00 090 TO D 3% 14
5 05 h SF 2 RS 51 02
>) 05 h RTN %5 22
3 0 LBL 3 Bl 25 0
0 00 RCL C 34 1%
X 71 RCL B zy 14 |
#0__ [h RTN 35 22 X 21
g IBL b B2 25 12 GTO 2 22 02
DSP 4 2% 04 g ILBL e P2 25 15
STO B 35 12 f CL REG 31 4%
h RTN 35 22 100 fP2S 3] 42
f ILBL E Bl 25 15 f CI REG 321 4%
DSP 1 23 Q1 Q 00
STQ E 33 %%_ h RTN 35 22
h RTN %5 R/S
g LBL a B2 25 11
050 h F2 2 55 71 02|
GTO 3% 22 0
1 01
Q Q0
o 8- 110
5 05
2 07
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO S1 S2 S3 54 S5 S6 S7 S8 Sg9
A B C D E
AWG Rmax circ-mils/A{ Iamps Lft




Program Desecription 1

N
rProgram Title OHMS LAW
Contributor’s Name Jack B. Buster .
Address P. O. Box 8062 ) N .
Clty AnChOI‘age, State Alaska ZID Code 99508
\_ J
(Program Description, Equations, Variables Given two variables (Either watts, ohms, volts

or amps) the program will calculate the other two according to one of the

following formuEl'as:

R__E
P = IE 5 ]
Operating Limits and Warnings -
NONE

\_ y,
4 )

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.




Program Description 11

Sketchles) ‘ o o

Sample Problem(s) ... .

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

(2) cCalculate 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] [D] [.] [2] [5] [E] = 576 watts [.] [5] [B][B] =288 watts|
- L1171 [5] [E][B] = 192 watts [1][E] [B] = 144 watts

\_ - i J
e
Reference(s)




User Instructions ’

STEP INSTRUCTIONS D A'T'X‘,’S:,,Ts KEYS DSTL:\T/lPJzTTS
1l | Load side 1 of card [:::j][::;:] 0.00
2 | Initialize La [ ] 0.00
3 | Enter first variable P, TEor|R | ||
4 Enter second variable P,I,E or H [:::j[
5 Calculate third quantity 7
6 Calculate fourth quantity
7

Return to (4) for new case using same first

variable




» [ ] []
5 97 Program Listing I
STEP KEY ENFRYY “YKBY €DDE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 xLBLR 2112 as7 z -24
@82 STOR 35 12 858 STOR 3512
a3 F3? 16 23 @82 as59 RTN 24 |\
664 RTN 24 @68 xLBLI 21 8l
a@s  RCLC 36 12 @861 RCLC 3% 13
fae  x=@7? 16-42 862 xe 53 _.2
@87 6108 22 @¢ a3 RCLE 36 15 | Solve PEI R
@88  RCLD 36 13 _ a64 X -3
889 ¥=8°  16-47 Solve P=IE @cs STOR 3512 ||
a18 G101 22 a1 @66  RTN 24
811 X 5-35 867 #LBLZ? 21 82
812 STOB 3512 58 RCLD 36 14 _
@13 RTN 24 ggg RCLE 36 15 Solve I=E/R
al4 xLBLC 2112 TOTTTTTTTTTTTTTTTTTT ara z -24
@1s  sTOC 35 13 71 sTOC ’17 ]
@16  F3? 16 23 @3 872 RIN 24
817 RIN ; 24 | 873 sLBL3 21 62
e1g RCLB 6 12 ‘ 74 RCLR 36 12
@19 x=a° 16-43 | 3?5 RCLE 36 15 Solve I4P/R
ez2a E102 22 a2 876 = -24
821 RCLD 36 14 Solve I=P/E ar? IX 54
g2z X=@" 16-43 arg sTO0C 3517 |
822 6703 22 a3 879  RTN z
824 z -24 @88 sLBL4 21 84
825  STOC 5 13 @81  RCLC 36 12
82¢  RIN 24 882 RCLE 36 IS _
827 #LBLD 2114 TOTTTTTTTTTTTTTTT - 883 x 3z | Solve E=IR
828  STOD 35 14 | @84  STOD kI C I
829  F3? 16 23 83 @85  RTN 24
a3  RTN 24 886 sLBLS 21 @5
831 RCLB 36 12 887 RCLP 3 12 o
832 x-8° 16-42 888 RCLE 36 15
833 ET04 22 a4 Solve E = P/T @89 X -3
834 RCLC 36 13 a9a I 54
aIs  X=a? 16-42 @%1 sTOD 3514 |
a3 €705 22 as @92  RIN 24
837 z -24 893 #LBLG 21 8¢
838  sTOD 33 14 894 RCLD 36 14
639 RIN L @95 RCLC 36 13 _
@48 #LBLE 21 IS 8% < -24 Solve R=E/I
841 STOE 35 15 897  STOE 3915 |
@42  F3? 16 23 @7 A98  RTN 24
843  RTN 24 @99 #LBL7 21 67
844 RCLE 36 12 188  RCLD 36 14 Solve R=EZ/p
p45  x=07 16-43 101 ¥z 57
@46  ETO6 22 #¢ ) 182 RCLB 36 12
847 RCLC 36 I3 Solve R=P/I 83 = by
@48  X=87 16-42 14  STOE k2 A
849 ETO7 22 &7 185 RN 24
asa X2 53 186 sLBLA 21 11 e
#s1 = -24 167 CLRE  16-57 Initialize
852 RN 84 e 188 CLX -51
@53 xLBLA 21 a8 189  RTN 24
854 RCLD de 14 118 R/S 51
855 Xz Sz Solve P=E2/R
856 RCLE 36 15 T (S
0 1 2 3 4 5 6 7 8 9
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D !
WATTS AMPS VOLTS OHMS




Program Description |

)

Program Titte ~ REACTANCE CHART (NINE EQUATIONS) ,

Contributor's Name H. Peter Meisinger s

Address ¢/o Versitron, Inc. 6310 Chillum PI, N.W, » ,

City Washington, D.C. State Zip Code 20011
\_ y,
4 )

Program Description, Equations, Variables .

£ = | = X .

2NvLc 2Nf
2NC X 47t £2
Cc B .
2 L 22U f X,
X= - C =_=img -
c 27FC | v/ o

'} F B o
Operating Limits and Warnings -

\_ y,
r

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 QUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

MATERIAL.

\. /
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Program Description 11

\

Sketch(es)

~
Sample Problem(s) ...

~ (1) What is fhe resonant frequency of a fonk circuit consnshng of a 250 pf capacitor qnd 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

~(2) 100 ohms & 100 pf = 15 915 494.31hz = 15 915.494KHz
(3) 16 ohms & .02 hy = 127.32hz
(4) 3.2Mhz & 250 pf = 198.94 ohms
(5) 60 hz & 10 h = 3 769.91
 (6) 4 ohms & 300 hz = 2.1221mH
(7) 3.2Mhz & 250 pf = 9.894 6 ph
(8) 4 ohms & 300 hz = 132.629 12yfarads
(9) 120 hz & 12 h = 0.146 5%farads

7

Reference(s)




User Instructions B

INSTRUCTIONS DATA/UNITS KEVS DATAIUNITS
Load side 1 and 2 of Program Card [ 10 ]
Initialize L E J[_ |
Input any two knowns ] |
Frequency: Hertz Hz L ATl i
Kilohertz kHz [ 8 |l |
Megahertz MHz :CHS | {AOF B}
L
Capacitance: Microfarads pF | f [la |
Picofarads pF [ f [[b |
I N
Inductance: Henries H £ e |
Millihenries mH ¢ 114 |
Microhenries pH | f Ile |
Capacitive Reactance Xc (ohms) [ ¢l |
Inductive Reactance XL (ohms) | | D [
I
Compute Unknowns N
Frequency: Hertz AL J Hz
Kilohertz | B I ] kHz
Megahertz |CHS | |AorB| MHz
L]
Capacitance: Microfarads | £ |la | pF
Picofarads [ f |[b | pF
! [
Inductance: Henries | f Ilec | H
Millihenries £ 1l d | mH
Microhenries | flle | pH
Capacitive Reactance | C Il | [Xc (ohms)
Inductive Reactance | DIl ] XL (ohms)
I
Recall Inputs: Frequency [RCLU ] f Hz
Capacitance [RCLZ [ ] C Farads
Inductance | RCL3 | ] L Henries
Capacitive Reactance |RCL4] ] Xe¢ Ohms
inductive Reactance [RCLE| ] XL Ohms
Computed data is automatically stored so that subse- I
quent computations can be made without reentry. l [
NOTE: for new computation go to Step 2. : { ][ J]
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97 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
& ¥l EBLE 21 158 G357 3 83
"LRE 16-53 P . ey
Fog 3 559 D8P -3 63
2ol Ge@ RTH 24
o 1643 g€l KLELE 21 08 Store-Compute
z 22 a2 g€z ETOi 35 45 decision
! 81 663 RTN 24
e &1l 35 46 gf4  ¥LBLZ 21 82 MHz LBL AorB
cee xS -41 565  CHS -2z
cle FI° 16 23 63 46€  EEX -23
11 &T0R 22 e gET ¢ as
813 RCLZ 36 EC C G69  GSBA 23 1M
614 POLZ I 63 L i7é  EEY -23
815 -Z; LC 771 ' 3
1€ 5 e -24
B17 Fi 16-24 Lc -£37 a3
618 ¥ -33 24
10 2 82 21 1€ 13 H
526 % -35 m/ LC ez
21 seen 16-42 1 5 42
S Bt 52 iy
i27 weer | 1542 2V LC 16 23 63
24 CTO! 5 a1 "2 88
625 xeen 16-42 -£3 a4
%6 RTN 24 36 @5 XL
c27 e a2 2 36 61 f
aee Pi 16-24 gy 3z
28 x =25 27 l6-24
$28  RCL2 ‘e | ¢ = 2 77
621 =35 2N C -33
3% POL4 % a4 X o XL
933 X T3 29 CXe 3563 THT
P | TR 4
cIE xep | 16-42 a4 4
3w sTOr . 35 4l 16-24
338 xF@? | 16-42 =7,
528 RTN 24 -35 A
£48  RCLS JE 83 Xy 36 84 f
&4 2 2 £7 £ 2
g4z Pi 16-24 |9 -35 47" ¢
543 =35 2 I 82 C
G4 FCLT F5 87 /7|“_ -15 4wtfr C
@45 -35 27 L 52 1
ade = -24 XL 3583 AFITZ T
547 8701 35 a1 SHL P
o4 FTH 2 2116 14
749 xLELP 112 -23
G5@  ¥<@° 16-45 7
E51 60z 2z ez -2
e EEX -23 23 1€ 13
57 3 63 =23
354 ¥ =35 a3
gss  geee 27 T x -35
£ EER = REGISTERS 1 RTH &
4 5 6 7 8 9
U 1 f 2 C 3 L Xe XL
S0 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
113 #lBle 21 16 15 pH 169 x#@° 16-42 1
i14  EEY -23 iR 1% 52 27 fXc
115 £ as iT! K#@° 16-42
i1 z -24 72 sTO? I5 82
117 BS8Bc 23 16 12 173 x@e 16-42
118 EEX -23 174 PN 24
11 g 86 175 4 64 4
12 -35 <7E Pi 16-24 V4
171 RPTN 24 b ¥z 53 7r o,
122 #LBLD 2 14 XL e «x -35 47
127 5 85 79 RCLI 25 el f
124 zTor 35 4€ isa X2 53 fz
125w -4 . v -75 47722
126 FI? 16 27 &3 182 PrL3 36 &3 L,,
127 ETOR 22 a8 iez ¥ -35 475 L
(26 DSPE -67 82 18s 1% 52
128 2 a2 185 eTGR 35 a2
136 Fi 15-24 » i8¢ RTN 2
131 X -75 2 187 RIN 24 uF
132 RCLY 3t 81 f 188 xLBLa 16 11
132 x -35 2% f ;89 FEX -23
;34 ROLI 35 83 L iop 3 8¢
135 X -35 2 77 fL 191 B -24
136 &IOS 35 85 XL 192 [SEi 23 a1
IT RTN 4 187 EEY -23
(38 wLBLC 2113 194 £ a6
;138 4 a4 ;a5 -35
48 gTOl 35 46 1% RN 24 pF
41 g2y -41 197 xLBLb 16 12
142 F3? 16 27 a3 i8¢ EEX -2
142 ET0R z2 6@ 149 ! a1
144  DSP2 -67 82 e 2 8z
145 2 a2 2 e : -24
i4¢ Fi 16-24 7 B2 GSBI 73 81
147 -35 27 ;83 EES -23
48 FoLl I€ 61 f 64 1 a1
149 -35 27f ML 2 a2
158 ECLZ 3€ @2 C IBE -35
151 -35 27 fC 87 FRIN 2
152 ¥ 52 1 |
157 sTo4 35 a4 27 fC |
154 RTK 24 210
i55 wlBL] 21 a1 Farads -
i5¢ 2 2 s
157 sTO! 75 46 [
58 Ry -41 [
i8¢ F2° £ 237 63 [
i6@  cTeR 22 o8 |
161 [DEPS  -€3 8% |
162 z ? 2 L
62 Fi 16-z4 77 I
7 -35 2 7>f’ 220
165 RCLI 36 8!
66 x -35 §(7f f
g7 r g & C
}ﬁ‘q R!; 3c-g: 237 e
- v LABELS FLAGS SET STATUS
A B C D x ..
Hz kHz Xc L Initialize FLAGS TRIG DISP
a
pF ° pF ° H  mH H 1 0 OS OE]F DEG O | FX O
0Si’o-Comp Farads MHz 3 2 v 00 GRAD O sci O
3 O [ ALILLD
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Program Desecription 1

Program Title ColL CALCULATIONS

Contributor's Name RICHARD L. KENNEDY

a )

Program Description, Equations, Variables PROGRAM CALCULATES SELF-INDUCTANCE OF Fouk
TYPES OF INDUCTORS,DR REQUIRED NUMBER OF TURNS FoR THREE TYPES WHEN
THE REMAINING PARAMETERS ARE GIVEN,

rzN®™
EQUATIONS USED ARE: L= 9r+ion
FOR SINGLE-LAYER ColL
_ VJL(9r+i0%X
ALL DIMENSIONS ARE N= —— )
IN INCHES., L (S I
cr _ _ 0.8 F*N%
MICROHENRIES, £ IS IN L = ¢v+9e+i0b
HERTE, p IS IN OHM-CM FOR MULTI- LAYER Corfl

N = 18 (TR

X107 N IS THE NUMBER
OF TURNS., S WAS DEFINED

FENT
IN REFERENCE 2 BY A L= m
GRAPH., TWO EQUATIONS FOR SINGLE-LAYER SPIRAL cCoiL
_NVL(Br+ib)
WERE FOUND To FIT FoR N e

X< 4.5 AND X =245,
L—?O.OOSOBR(I»«%-”‘—-H/ASJE‘%) FOR STRAIGHT wWiRE

~(log s X +0.18$
WHERE u= FoR COPPER, §70.25- X/202.5 FoR X g+5 , §= |0 oFe” ) For.

+24.S AND X = 0.3569d U ¥/P = 0.272dJF  FoR CoPPER W/RE

Address 5633 HEMMINGWAY

City EL PAso State TEXAS Zip Code 799294

. Y,
-

Operating Limits and Warnings E&UAT/o NS UOSED ARE AFPFROXIMATIONS ACCORATE
TO ABOUT [T, FOR MOST SMALL AIR-CORE CollLS, ACCURACY OF FIRST
Two SeETS DPETERIOR ATES FOoR WINDING LENGTH MUCH DIFFERENT FRom
THE p;ﬁmg-ren(zk KL oR A<k ZR), EQUATIONS ARE VYALID OoNLY FOR

NOoN - FERROUS  MATERIALS, EXCEPT THAT THE EQUAT(ON FoR [NDUCTANCE
OF A STRAIGHT WIRE IS FURTHER LIMITED TO CoPPER w(RE,UNLESS
(A DIFFERENT vALUE OF RESISTIVITY () [s USED To DEFINE .

J

7
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.

N

/
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15

Reference(s) .

N\

EVUGENE CARRINGTON, ALLIED ELECTRONICS DATA HANDBooKk ,
THIRD EDITION | FIRST PRINTING , PAGE 30, ALLIED RADPIO CORPORATION, FEB. 1962,
2, ENGINEERING STAFF, AEROVOX CORPORATION, ELECTRONICS REFER ENCE
DATA ,VoL.3 5 PAGE |1+ HOWARD W.SAMS PUBLISHING Co,, NEWYORK N.Y. |
APRIL (963,

‘
Sketch(es) Q__,‘
i —
—r——>] b BeRRRes T 4
@ T T T r
P v 4
-] _____.._._.}_L S S K 2 —_] = 3T
i B e L —
SINGLE-LAYER L b STRAIGHT WIRE
MULTI- LA YER -L @
SiNGLE -
O @ caver @
SPIRAL
9 y
)
Sample Problem(s) |. GIVEN r R N, CALCULATE L FOR SINGLE - LAYER CoiL,
2. GIVEN r,,Q, L, CALCULATE N FOR S{NGLE - LAYER col L,
3. GIVEN TR b N CALCULATE L For MULT|-LAYER Coll,
4. GIVEN 1 L, b,L CALCULATE N FOR MULTI- LAYER Coll..
5. GIVEN 1, b N, CALCULATE | ForR SPIRAL colL ,
. GIVEN r,b)L, CALCULATE N FOR SPIRAL ColcC.
7. GWVEN Q. d,f  CALCULATE L FoR STRAIGHT WIRE,
DATA. r= 0.5 |NCHES FoR ALL PROBLEMS USIMNG THIS QUANTITY,
L= 20 (NCHES FoRrR ALL PROBLEMS USING TH(S RUANTITY .
b= 0.8 INCHES FOoR AL PROBLEMS USING THIS QAUANTITY,
N = &0 TURNS FoR ALC PROBLEMS USING THIS KROUANTITY,
L 2100 uH (MICROHENRIES) FOR ALL PROBLEMS US/NG THIS QUANTITY,
d = 002010 (NCHES FOR__PROBLEM 7 (#24 AWG WIRE)
Solutions) |. .5 (entd 2 (ENTA 50 [A] ~ 25,5102 (L, uH)
2, .s [enTf] 2 [EnTH io0 [F][A) - 98 .9949 (N, TUrRNS)
3, .5 (eEnTA] 2 [ENTH] .8 [EnTH] 50 [B) - 17, 2414 (L, uH)
4 .5 [enTAT 2 [ENTA] .8 [enTt] ioo [FI[B] >  120.4123 (N, TUpNS)
S. s [Ent4] .g8[entq s0[C] I 48.8281 (L, uH)
6, .S [enta] .&[ent 4] oo (F1(c] 71,5542 (N, TURNS)
7, 2 [ent4] .ozol(enTd] O (D] > 0.0533  (L,mH AT OHe)
2 [EnT 1] Lozo([enTe] oo Eex] ¢ (D] = 0.0S08 (L uH AT (00 Mis)
L 2 [ENT 4] .o20l [ENTAT [EEX] 9 [p] — 0.0508 (L, uH AT 1GHz) )
4 N




User Instruetions

colL CALCULATIONS

r,2,L =N

INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

LoAD S(DE | AND SIPE 2, I ]
(MpUT REQUIRED PARPMETERS  DEPENDING [
OoN _TYPE 0OF INDULTOR: l?] [ : ‘
A, FOR SINGLE-LAYER INDUCTANCE ¢ r [ EdTert]
2 [ ENTER?

N Al ] L
B, FOR MULTI-LAYER _|NDUCTANCE ! r [ Eﬁf'{y
2 | EdTert|
b | ENTERS]

N (8 I | L
[ L]
C. FOR SPIRAL WINDING INDUCTANCE: r | ENTERA]
b | _EndERY |

N [c [l ] L
D, FOR _STRAIGHT WIRE [NDUCTANCE : Q | ENTERrt]
d [ _enrERM |

£ l o Il | L
E._FOR_SINGLE-LATER TURNS : r | EMTERR]
% | eNterr|

L [ £ ]l A ] N
F. FOR_MULTI - LAYER TURNS r | enNFert]
2 |_enider 4 |
b | ENTERA ]

L £ ][ 8| N
_FOR_SPIRAL WINDING TURNS r | ENTERY]
b [ enfiert ]

L ¢ 1L ] N
FOR A NEw CASE Go 70 STEP 2 I
A THRouGH G, AS APPROPRIATE, .
[
]
]
I
[
[
U
[ N
[ R
[




hd [ ] [
97 Program Listing 1 17
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
oo LBL A }2] 11 ReL A [ze 1
sSto C 325 13 STORE N A 06
R ¥ -3l X 35
sSTo B |35 i2 sTore X 060 RcL B |3¢ |2
R -3 9 09
STO A 35 1 STORE R % -3<
x* s3 + -55
RCL C 36 (3 RCL C 36 13
z* s3 I ol
010 X -35 ) (870)
REL A 136 11 X -35
9 09 + _gi
X -35 - =z
ReL B 36 12 070 PRT %X -4 PRINTS L VALUVE
I O\ RTN 24
0] 0o LBL £ b [21 16 (2
X -35 sto D [35 ¢ SToRE L
+ -SS Ry -3
+ -4 sTO C[35 13 store b
020 PRT % =14 PRINTS L VALULE RY -3
RTN 24 sTo B 35 12 STORE
LBL fa j21 16 {l R ¢ -3
STO C 35 13 STORE [ STO A 335 T STORE r
R { -3 080 I3 06
sTo0 B 35 12 STORE R X -3
R ¥ -3 Rel B 36 2
STO A 3S 1l STORE I 5 595
9 D9 X -35
X -39 + -5S
030 RcL B 36 (2 ReL € 36 13
! ol J ol
o 00 0 00
X =35 X g
+ -S5S5 090 + -5%
RCL € 36 13 RcL p 36 14
X 35 X -3S
yx 54 VX sS4
RCL A 36 11l ] o\
+ -24 . ~62Z
040 PRT X ~14 PRINTS N VALUVE [ o1
RT N 24 | ol
LBL B 21 12 8 08
sTo D 3s 14 STORE N X - 3§
R -3 100 RCL A 136 ||
5170 C 35 13 SToRE b - -24
R v -3 PRT X -i4 PRINTS N VALUE
STO B 35 |2 STORE R RTN 24
RV -3] LBL C Z{ 13
sTo A 35 || STORE 1 sT0 C 35 13 sSToRE N
050 x* S3 R4 3]
R¢t D 36 |¢ ST(I)N/B 35 (2 SToRE b
= -3]
7)L< -g—g s10 A 25 1 STORE
. —62 110 Xz 53
8 08 ReL C 36 13
X -35 x* 53
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A C E I
Usep USED USED USED
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18 97 Program Listing 11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
X -35 . 62
RcL A 36 170 2 ol
8 08 7 o7
X -35 A o2 o
RCL B 26 (2 X -35 AQUANTITY X
[ ol 4 o¢
( ol ) <2
120 P -35 s oS .
t -5S £ x>4?]16-3¢ s < oR> 457
T -2¢ GTo |2z ol
PRT X -4 pRINTS L VALUFE X %y -4)
RTN 24 180 £ LoG |16 32 EVALUATE  §
LBL f e AN o -2
STO C 25 13 STORE L | ol
R -3 5 oS
ST0 B |35 1z SToRE b s 0S5
R ¥ -3 + -5§
130 STO A 35 {) STORE Y CHS -2
8 08 £ 10* [16 33
X =35 GT7T0 2 22 02
ReL B 36 12 LBL | 21 Ol
] 0l 190 <2y -4
| ol x % 53
X -33 2 o2
+ =55 0 00
ReL € (36 1% 2 or
X =35 . —62
140 Vr 5¢ s 0S5
RcL A 26 | = -24
- -24 CHS -22
PRT AL -4 PRINTS N VALUE . -6Z
RTH 24 200 2 DL
LBL D 2l 14 5 0S
STO C 35 12 STORE FRERUENCY + Y \[/
RV -3 LgL 2 2| 02
sToB |35 (22 |sTore d Rce D |36 14
R =3 + -5
150 STO A 3s | STORE R RCL A 36 ]
4 o4 X -35
X 35 . —62
RCL B 36 |2 [7) 00
E -24 42/d 210 o) o0
fn X 32 5 oS
/ (o] [} 00
- -34S 8 08
Rl B 36 (2 X -39
RCL A |36 U PRT % -4 PRINTS L VALUE
160 2 oz RTN 24
X -35 R/S 5| END OF PROGRAM
rs -24
1 =SS a8
s70 D 35 14 STORE ('“ZJ'" +Z°§>PART 220
R¢L C 36 (3
VX &4
R B 36 12
X -35
LABELS FLAGS SET STATUS
AL B L@ C L O L@ [f 0 FLAGS TRIG DISP
TN L) CN® ’ ° 1 Oth]J % | oec R | FIX X
0 1 6 2 USED 3 4 2 1 0 X GRAD O SCI O
z = - = 5 = 2 O 8| RAD O ENG O
3 0™ n
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Program Desecription 1

: . )
Program Title Complex Impedance Calculator - 4C Circuit Calculutor
Contributor's Name Ian A. llell West Valley College

AFTROPN o5

Address S06£1 Caryon View Dr. Sarutoga, Ca ©5070
City Saratoga, State CA Zip Code 95070
. J
(" )

Program Description, Equations, Variables +L #C circuit/corplex rumber or impedarce

caleulator that behaves the same as the 1P-67/97 for real rumbers. Fully autonatic
stack 11ft and exact stack movement sirmlating the bare [P-67/97 is provided.
Furnctions implemented are: X and Y register excharge, 1/X%, multiplication, division,
addition, subtraction, enter, roll-down, SI'0 {0-6) and RCL (0-6).

5 secordary (protected) storage locutions and 2 primary (non-protected) locatiorns
are provided. Register review 1s possible viewing first the imaginary and then

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

ICOMPLTEX SINVULATED STACK T z Y X ﬂ
REGIST'ER USHED o] 1 2 3 4 S 6 7
UANT ITY STORTD Imag. keal Imag.| Real Imag.| Real § Imag. | Real
ICONMPLYX STMULATEL STACK X Y )
HP-67/97 STACK x y z t
QUANTITY Real Imag. Real | Imag.

Registers 8 and 9 contain either the last number pair worked with or the results N
of the last arithmetic operation. (8 = imaginary part, 9 = real part)

Operating Limits and Warnings During STO and RCL operations, a number O thirough 6 rust be
entered during the pause operation after pressing the S1I'0 or RCL user-defined keys.

A O, is displayed as a reminfer during this pause. This number indicates the

storage location used.

All entries must be converted to (or entered in) rectangular Real 4 j Imaginary

format before any operations are used.

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
\—
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Program Deseription 11

Sketch(es) - —a
N
= - 4L
.ZS&OIV_ / , - 8 ?R + 4*
o ZF t£+418/ﬂ,
Y.5 ,018 4.02 S
. ' p,
s ~
Sample Problem(s) Find: Ip , Z’I" and Vy,2 in circuit above
Zp = 21,2 % 23,4 YZip= 12 Y VZy 12y 4= Yst 1/
Vi,e=Ip X2,
ANSWERS FROM STEPS BELOW
Zp = 25.79 +33.30 0 [g][»P| 26 /7.29° 12
Ip = .95 + 5.15 A [g)&2 .96 /8.71° A
v
V3.2 = 13.20 + j13.15[l>P] 18.63 [44.89° V
Solution(s) l/Zl : 18 12 @ (.03 = j.04) {remember h x2y tc view other part)
1/z, : 25 [CE5) Efsc @ (.02+4;j.01), 12y 5 (+)[B) (.04 - j.03)
Z),p (1/2)Z [ (15.64 +311.44), v5i.02 [EF.015 (EH)[E] (.02 +j.02)
1/2, : 10 16 (1/2)E @ (.04+3.08), 1/25.4; (+) (.06 +3.05},
Z3,4 © (1/2) [EI[ (10.15- jB.14 ) Dxchange Zg,4 & 21,5 & save Z) 4 ,
BE 1 5 z : +) [E] (2e.78+33.30 ) 5 Vp : L6[EF)2s [E]R=)(24.05 +j6.89),
Exchange Zp and v [F][E] , I, ¢ () (.95 + j.15) , ROL 7y o:[EJ[c] 1,
st R = ’
i,z ( x)[D] (18.20 +515.15)
- J
-
Reference(s) W
D,




0ld entry and key over.

CAUTION:

the x,y,z,t stack for numbers, the previous

Since the arithmetic operations use

X is moved to z and t.

The stack order must be

maintained when correcting an incorrect entry.

v
User Instruetions :
STO (0-6)  RCL (0-6) YZy 2,3% 7, Z}
— X
STEP INSTRUCTIONS DATAIUNITS KEYS DI?TL:JS:L'S
1. | Enter program from card or keyboard. [::i] [:::]
2. |Clear as desired: Stack Clear and memories [E;j:]taiiih
5 and 6 lex /g |
Clear memories 0-4 ¢ IPees |
|t | CLREG]
't |lpd
3. |Solve complex number problem using RPN [ ll ]
ALL INPUTS IN R¥CTANGULAR FORMAT Lo
ENTER (Ef) --—- X R (imag., enter, real) |X [EFl R| | 4 || | [Real part
£ [l & |
I Il s |
Il ¢ |
|/l p |
l I g |
£ |l p |
Zy 22, (XFY) le Il & | [
STO (0-6) r e Il 8 | Jo.
irvut # of storage location O through 6 # locatior l IL # | Real part
RCL (0-6) e Il ¢ | Jo.
input # of storage location O through 6 # locatiof | [l # | eal part
To raise to a power, use continued enters and l ][ ]
multiplies. [ ][ |
S—+—2—3F 4567 -
ST4CK REVIEY (Xp, Rpi Xz, Rzi Xy, Ryi X, R | b ||rEG |
4. |To view imaginary part at any time: Real part| | h |[xg®y| [mag. part
CAUTION: w=xchange before continuing Imag. part [ h llzégyl Real part
5. |To enter and use a polar notation number [,: ][” ]
enter as an angle and magnitude £ [E}]2 magnitude [ £ ][R*=| Real part
6. |To convert an answer from resistance and react- [  ][
ance (fpal and imaginary) to impedance and Real part| [ g ||—*P hagnitude
angtr {magnituds amd—angis) I H ,
CuUTION: Convert back to rectangular before nagritude | £ |[Re Real part
contiruing calculations. [ | |
7 | To correct an incorrect entry use CLX to removd [ |
B _—
I
I
| I
)
I

Stack can be restored by a RCL 6, RCL 7.




67 Program Listing |

22
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 f LBL (5)] 31 25 08 |ENDING LOCATION RCL & 34 04
h SF 0 35 51 00 STO 6 33 06 Complex Y to X
RCL 4 34 g4 | update x,y,z,t RCL 5 34 05
RCL 5 34 05 stack locations 060 STO 7 33 07
RCL 6 306 ) o h RTN 35 22 | __
RCL 7 34 07 n cate no enter f LBL@ 31 25 09
h RIN 35 29 FQ set RCL 6 34 06 Complex X to Y
£ LBLO)| 31 25 00 | TTTTTTTTTm T STO 4 33 04
STO 9 33 09 |DECISION TREE RCL 7 34 07
010 hxey 35 52 STO 5 33 05
STO 8 33 0§ | returns 2,3 or 5 h RTN 35 22
2 02 | depending upon: f LeLA131 25 11
h F? 0135 71 0g | keyboard entry, f GSB O |31 22 0o | Enter Routine
GTO 0 22 00 RCL operation or 070 GTO (i) 292 24
h STI 35 32 | previous operation f LBL(3) | 31 25 03 and stack manip.
hF?23 |35 71 03 | an enter f GSB 4 |31 22 04
h RTN 35 22 £ 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(?)[ 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
f LBL@) |31 25 00 | returned number £ GSR 1 131 22 01
h F?2 3 135 71 03 | in I register f GSB 6 | 31 22 06
a 03 080 h CF 0 |35 61 00
h STL 35 93 f LBL(5)][31 25 05 | ending for RCL only
h CF2 |35 61 02 h RTN(_) . 35 22 | .
h_RTN 35 22 g LBL{a)|32 25 11
£ LBL(D 31 25 01 |~ £ GSB B 131 22 00 Roll down Routine
RCL 2 34 Q2 |Complex Z to T GTO (1) 22 24 and stack manip.
050 STO 0 33 00 £ LBL(D[31 25 02
RCL 3 34 03 f GSB 7 |31 22 07
STO 1 33 0 o €SB a |32 22 11
h E? 3 |35 71 03 f LBL(D |31 25 03
GTO 4 22 04 090 RCI. 8 34 08
h RTNO 35 22 - STO 0 33 00
£ LBL (3)] 31 25 04 RCL 9 34 09
RCL & 34 o4 |Complex Y to Z STO 1 33 01
- i T —
5 g i
o I;% 3 gg 85 s G5B & 32 22 15 ] 1/% Routine
h F? 2 35 71 02 f GSB 0 |31 22 00
GTO 5 22 05 Gro (1) 22 24
h RTN 35 99 f LBL(3)[31 25 03
f LRL(5)] 31 25 05 T poo h SF 3 355103
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 Q9 f LBL(@)] 31 25 02
STO 5 313 Q5 f GSB 6 |31 22 06
h RTN 35 22 | GTo 8 22 08
= £ LBLL)L 3L 25 B8 ftemporary t to X " 2’;;(? 212212 pivide Routine
o £ L3l OF51 25 14 | wueiply Routine
STO 7 33 Q7 110 hxay 35 52
h RTN 35 22 |___ h Ry 35 53
f LBL(7)] 31 25 07 h R¢ 35 53
REGISTERS
7 8 9
° coMPLEX|'T REG. coMPLEX Z REG. COMPLEX Y REG. COMPLEX X REG TEMPORARY REG, t
S0 1L SECBNDARY REGISTERS USED FOR STORED QUANTITIES IN SPO AND R{I, OPERATIONS —---- S
A REGISTERS T+?KOUGH .+ USED FORK STORED QUANTIT PEs 1N sTo/RCL USED USED
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67 Program Listing 11 23
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
g —»P 32 72 GTO 8 22 08
h R# 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 GSB 1 {3122 01
}fx r¢ 3i 54 GTO Bn 22 08
Re— 31 72 ¢ LBL(c 32 25 113
120 f GSB 0 | 31 22 00 h SF 2~ |35 51 02 RCL Routine
GTO (i) 22 24 f GSB A 31 22 11
g LBL ()] 32 25 14 T g GSB ¢ [32 22 13
o P 32 79 Invert routine for RCL E 3% 15
h 1/x 35 62 divide routine and [ig; h STI 35 33
CHS 42 STO 7 33 07
hx=y 35 52 f 152 31 34
f Re 31 72 RCL (i) 34 24
h RTN 35 22 STO 6 33 06
130 f LBL(C)[31 25 13 |77 TTTTTo GTO 8 22 08
CHS 42 |Subtract Routine g LBL(b) |32 25 12 ;;O Routi
hx2y 35 52 £ GSB O |31 22 00 outine
CHS 42 — g GSB ¢ |32 22 13
hx=2v 35_582 GTO (1) 22 24
£ IBL@) [ 31 25 12 Add routing f LBL(3) |31 25 03
hxey 35 52 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 Ré 35 53 f LBL(2) [ 31 25 02
140 + 61 RCL E 34 15
h Rt 35 54 h BegSTT 35 33
f GSB 0 |31 22 00 f GSB 6 | 31 22 06
€T0 (i) 22 24 STO (1) 33 24
f LBL(2)| 31 25 02 200 £ 1SZ 31 34
g GSB a |32 22 11 hxay 35 52
f GSB 6 |31 22 06 STO (i) 33 24
GTO 8 22 08 GTO 8 22 08
g LBL(a){ 32 25 11 |~~~ ~~ """ —=—==———- g LBL 3225 13 | ammSonTT IO
RCL 2 Rt 34 02 Complex 7Z to Y 3 @ 03 STO/RCL location
150 STO 4 33 04 T to Z CHS 42_| entry Routine
RCL 3 34 03 hx@i 35 24
STO § 33 05 0 00
RCL 0 34 Q0 DSP 0 23 00
STO 2 313 02 210 h PAUSE 35 72
RCL 1 34 01 h F? 3 35 71 03
STO 3 33 03 GIO f ¢ |22 31 13
1f1 RTN@ - 35 22 GTO (1) 22 24
LBL 503 |~~~ : LBL(c) [ 32 25 13
art of Add routin £ ~
f GSB 1[312201 ] P uting— DSP 2 23 02
160 f GSB 6 | 31 22 06 5 05
GTO 8 22 08 . + 61
% ég}li 0 g% %g %8 Complex X, Y Exchng 2 02
x 71
h SF{Z) 35 51 oz 220 STO 27 ¢
GTO ({4 22 2 h R¥ 35 53
fLBLCZJ 31 25 Q2 h R4 15 83
£f GSB 7 31 22 07 hxa i 15 24
f GSB 5] 31 22 05 L_RTN 353 22
; LABELS FLAGS SET STATUS
B C D E
USED USED USED USED USED 0 USED FLAGS TRIG DISP
& USED [° uUsSED © USED |? USED € USED ! o Og OEF e ® | mx ®
0  USED ' USED 2 USED 3 USED 4 USED 2 USED 1O ® GRAD O sci O
S USED |6 USED |/ USED |8 USED |5 USED 3 USEp |2 2 2| RAD O ENG O




24

Program Desecription |

~

Program Description, Equations, Variables C=\"/&N A WY OR ©OELTTA
LDOAD ThRiISS PROGRAN CLALLULATES W&

L OAD.

CERUATIONS UsSED ARES

i\%.'z_‘\" 23_3 + 1‘13

T = B\Br BB E2E F,= — Z8 Zc
L3 -ZA‘\* Zgt Etc
= = %(izﬂ' Z 23 Z uis Fa= — ziic_ —
z, Zat et o

RESPECTIVE INMPEDANCES OF ThRE OTHER ERUIVALENT

Program Title “W/YE. OELTA TRANSFORMNMATIONS h
SDELUTA WYE  TRANSFORMATIONS
Contributor's Name DO\ 3G AN . RANZ
Address B NAITCRELL. ROANT ;
City WILMINGTON State ORI Zip Code & =\"17]
\.
s ~

Operating Limits and Warnings
. \T 12 VERY WAPORTANT TO ORSERVE CONMPONENT
DESIGNATIONS.,

2. RE SURE TO \WPUT ZERQO (Do NOT =\APLY PRESS

CLd) For % (OR RY wheEN 2 \S PURELY
9 RESISTIVE. (OR REACTIWE)

J

This program has been verified only with respect to the numerical example given in Program Description 1l. 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




Program Deseription 11

25

—
Sketch(es)
J
~
Sample Problem(s)
GIVEN: Z£= 4335 ~40
2= 1L.S1 *x0
Z7 BLI98 + 0
FIND® 2,2 2388.9 + 40
:%—b = 4S5 '*th
Ze = 86.52 +,40
Solution(s) WEYSTROKES
ot azzs  n
ot =1 B
Ot 93 )
1o >  SEE SOUUTIONS REOUE
(ThRE REAL PART OF ©ACH
INAFTEDANCE 'S DASPURNED
L FlsT ) y
( )
Reference(s) ENGINEEZRI\NG CI\RCUIT AMALYS\S , MANT  AND KEMMERLY)|
NEGRAW - WL , 126 , \ D71,
QARCUILTS | GENERAL MOTORS INSTITUTE. | \9D 1974
_ D,
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User Instruetions
NUNE s DELTRAR AND DE.\.’.‘\‘!\'Ww% TRANSEFORMKTIO r\}s
rd
s TR
STEP INSTRUCTIONS DA'ITNAF/’llJJ;ITS KEYS DSTLLT/S:ITS
L | LOAD =SiDE OME AND siDE TWO I
] B
NPT - I
3 K N an | A |
Ar AQ' Y\ PEcCT IE"~;\+L—:’_‘.R l
o AR RE.CoT, EM‘H‘ERI
[ -
C |
<SELECT  TRANSEORMNMATION |
b ) |
—» N/ (pELTA) . Jl
— Y (wne) = :
ES
o |
OUTPUT ¢ N
R eause ):(J\/\ ,7J TecT
R pruscs 1&}\( | REC T
R epruss )é) )N RECT.




STEP

KEY ENTRY

KEY CODE

67 Program Listing |

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

27

001 LR AR 28 (1 RCC 24 04
ST O 33 OO R O 4 OO0
H ey 233272 £G5B | R 22 O}
STO | 24 0O\ 060 Ree 24 Q03
h R 3522 RC. Z 244 O7
fLrL B [3C 2% 12 CEoR 2 [\ 22 D2
STO 2 | =3 p2 £+ 2\
N Yery 35 52 RCL 24- 03
STO X 2 0% RCC 2 24 07

010 h RTtd 25 22 £ ess) V[0 22 Ol
£iac C |22 1\% RCL > 24 Q5
STO 4 33 04 RCL 4 24 H4-
Ky 35 52 Lash a2z oz
STO S 33 O 070 3+ 2\
h RTeL 35 27 RCL 24 O\
fILRL DR 25 14 RCL O 24 0D
£EasSR O 22 Qo fesi LRI 22 Ot
RCL =2 24 Q3% ROL S 24 05
RCL Z 2,4 Q2 RCL < 24 O4

020 LGSR 3[R0 22 D3 LG 23 22 Q2
RcL S 24 Q -+ 24
RcL 4 24 04 RCL 2.+ 24 2\
£ GSRB 3 [\ 22 D3 COSB [ [\ 22 o)
RCL i 24 O\ 080 R RN 25 22
RCL O 34 00 fiee [ 25 O
£ 3|31 722 03 4a—>P 32 12
N RTN 25 22 <STO © 23 06
CLRIE [3) 2515 Xy 8 82
RCL 25 Q) STO 1 33 Q7

030 RCL O 24 OD RN S 22
£6or Y[R 22 Ol LR 23 25 oz
RCL. =& 24- 03 1> P 2.112
RCL 2Z 24 D2 STO* 6 |33 O
LGSR 2 1222 02 090 N Keey 25 07
f R 412\ 22 04 STO+ T3S o 071
RCL 3 36 D3 Rc.L 7 24- D1
RCL Z 24 Q2 RCL & 24 Ob
£ R ) (2122 Ot f R~ ) 1z
RCL 5 24 05 h RTN 2% 2.2

040 RCL 24 D4 LR 33\ 25 O3
R 2.3\ 22 02 3= P 27 12
+ =R &3 22 04 STO B 32 OB
RrCL 24 Qj b X—Y 25 52
RCL © 24 0OY) 100 STO 9 33 09
£ o (R 22 o RL © 24 DG
RCL & 24 DY RCL B 24- OR
RCL & 234¢. Q4 / B4
L3R 2 R’ 02 STO A 33 4
NS WA RCC T 2% O1

050 b RT N 35 22 RCL. 9 24
£ LRL O[3 z2s 00 — S
£ Pers 242 RCL A 24 i
@) 00 L R= 2y J2
STO A 23 Q4 110 £ —%X- 2 R4
<STO & 23 DH h Ay 25 62
L Pars, 342 F —x— L 24

REGISTERS
0 1 2 3 ] 4 5 6 7 8 9
= 4 X = Ak R DS UseDb |used |uies |useD
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
ISED LD
A B C D £ I
LIsSe=D L1SeE D




k [ ] [ ]
28 67 Program Listing 11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY COMMENTS
h RTN 35 22
SLBL 4 [}t 75 O] 170
RCL O 24 OO0
RCL 2 24 02
RCL 4 24 D4
- Gl
+ [\
120 STO £ S WS
RCL | 24 O\
RCcL 3 34 Q
R S 34 Q%
4‘_ 180
- i\
RCL_E ZA S
fesR 3 3122 0%
RN 3572
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A i 1
VAR PirAR AR BN N TRIG DISP
a b~ > d
= ‘ 0 DEG ¥ FIX K
- 1 _ 2 3 _ 1 GRAD O scl O
5\—\$:D GuSt:D 7L_x5t':_D 8\..)5;D LJSC:D 2 8 RAD 0 ENG [:]
3
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Program Description |

B )
ﬁ‘rogram Title KC TI—MI NG' : e
Contributor’s Name J,Oh n C le’j
Address KF p I : , } e
City Malcolm. state NMebr ZipCode 6840 2
. J
j
rProgram Description, Equations, Variables . e
i3 -
Given S of (€ var(qb e S, The S/ x7h \alve
. e ’
will be solved Tor, They are 3 Res/lstance,
Capac ‘tarce , Voltage before S?“e/f/ ‘\/o/f’aje; @iffenffé/o)
4 _ i 4
Ins Tantancous Voltage, and +ime.
Va (@fter) ; R
\/i (,Cngfamk,,ec,ds) I : - S
T
&’ Va//ef/ of des&ﬂ solutions  can be Cx/‘dgqﬁz"g:_g/,
. ¢ . ’ L/ . .
with This pregram. Timers, osc/llaters, efc., of fen
’
use RC chavy/ng times.
é tag-LignieandWasd
Extra note ¢ For woltages across the rvesitor
vemember that Ve + Vo = Va,/o/,’w/u at all tines,

\ 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.

\_
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Program Deseription 11

Qll sol frons are alje/)am/ccc/// der:Ved From o
fhis bas/c Formula s o

Sketch(es)

—-X , R o

D \/2<I - e RE)
Laa F/Cij Snd/cate s For ccu;/\ Kcy wée‘/'éer

a/m“cx 8)17")’)’ or a Solation s q’e_s‘/rcc/.

v: =V, &

~

Sample Problem(s) }ofoblﬁm /; . .
A 558 7")//06, /%fejfafez/ circu/t Fimer
uses an exlernal RC confifuralti'on for Time
detevm nat lon. Wihen uscj 2s a one-shetl [7s
ol put ulse terminates wihen Fhe capac/tor
Chavges  to Z/2 of Fhe Scpply \/o/ﬁaje, Unts'/)
+he ,oa/;c ;7‘66;/7“.5} +he capac, For fs Shorted across, So
V/ = O . G/Ven a .Szc//éx Vo/ﬁ%ye of 2V, a 47/(/—"
capac: “For, and yow need a / second /z(/f@ whatl s/ =z
f&s;;?"ar §/104c/£// you yse <
L oacd /;ra ram,
V (no ﬂcec/ To eHler 7"4/5) V=12 (Key/‘}) Vi= 8 (Ke/y 5) ,
= 4/7)(/0 “(keye), T = /(Ke/E) then R (Key D) = J5 4K

Setutionts) Problem 2

Iy u‘]’ volhje/ o an RC C.omc/jumfm/\ ,Cuc/c/en/

Q/Vo/o,s 'From +/2 \/DC‘ to —29vpocCc, IFf R-= /M%? (/)(/o)
C = 47 E (‘1‘7)(/0 é) how /Olzj will /7 Fake For
the \/o/?"aj: across The CCL/’QC/?"OV' 1o  reaclh —23VEH
23cs B,

Solution Steps s 12 FA, 29CHS A,
) A
= (’T) )//6/6/5 /ég - Second's

cex & D, 47eex bcks C

\S Y,
(M How' abeat =22 V0C 7 22¢chs 8} E > /géya
or 21 Vo7 2 /chs B, £ > 1175ec,

ete,




User Instruetions I

RC TIMING

Vi C.

INSTRUCTIONS DATA/UNITS KEYS D/?T%S:ITTS
Load s/de | I
Enter Known datee and yse I
appropriate key +o load. Exanple : 2000 %‘ 14 (R entered)
I7 [ / LiAI
Repeat step 2 For total of
s’ Knewns, (/\/oTe that Vi is
often Zero aund needs no
/oaa//fna. )
d 7
Acetivate solution of +he
UnKnowan valye bv Us/ng -
appropriately Jabeléd ke VT Frample: E seconds”
rr 7 4 4 ! salutom,)

Note ' For m«/hr/n/e Solutions

where. maybe only ‘one  Factor

. / i
Viries \usT refead the clnanj/'/m

r 71
\/ar!ablpgn[j\ +ime, Data renalns

after each solut/on.




32 67 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 /4 3] 25 /f ST?E 33 (S
STDA 33 () F73 |35 7/ o3
EZ2 35 71 o3 Y R/s g4
RS g4 z 060 s |3/ 25 os '7"
Leg | 3/ 25 of GSBfB |32 2z ;2
&SR¥FC |32 22 43 RCLC 3¢ /3
RCLq 34 © RCL D 34 )4
+ 6l X 7/
RCL B 34 12 X Z/
010 XY 35 52 STOE 33 /5
% 8/ RS g4 | _ _ ~ _ _ _ _
RCLq 24 09 LefhA Bz zs 4
+ &l ST09 33 09
STDA 33 j/ 070 FZ3 7/ O0F
g4 — . R/S gy
foe 8 |3 25 )2 e |3/ 25 o6
ST0B 33 /12 CSBEC Bz 22 4=
F?3 3¢ 7/ o3 RCLA 3 /) V
R/S 54 X 7/ /
020 2502 3] 28 oz RELB 34 /2
GSBFC 2 2Z i3 V XY 25 S22
RUA 34 // A —_ s/
RCLY 34 09 RCLE 2y )5
- Vi 080 RCLY 3¢ /4
X 7/ ReLC 24 /3
REL9 34 0 X 7/
+ 6/ + g/
S B 33 12 CHS <.
R/S 84\ _ _ _ _ _ _ _ e~ 32 <=
030 Lc  [3jz25 |3 £ g/
ST0C 33 /3 S709 33 09
F?2 3¢ 71 oS MR/,EB g4 _ _ _
R/S g§¢ 2 25 /2 +,
288 .3 ) 25 OF C 090 ] o/ Subroatine
GSefB |32 22 2 RCLB 34 j2 Vv
RCLD 34 14 Rel 9 24 © ._/Z)L /- Yo V21
A Z — </ v,
RCLE 34 /5 Kl A 24 /7
XY 325 52 RCL 9 34 09
040 7'_, j/ — s/
sToC. 33 /.3 a 8/
R/S g4l _ . _ — <
LD |31 25 j4 - L 3/ 52
S7T0 D 33 14 100 CHS 42
F?3 35 7/ 03 KT 3z 22|_ _ _ _ _ _ __
g4 e |32 25 /32 ,
284 13] 25 o [ o/ Sub reatine
GSBEB |32 22 /2 R RCGE 34 /S -x
RCL C 34 13 RCLD 34 (4 /__ e 3
050 X Z/ ReL C 34 /
ReLE 34 /5 X Zz/
XY 35 52 = 5/
e &/ C#s Y2
STp 33 / 110 e 32 52
HS g? — e =~ e~ i -5—/
e |3/ 25 / RT N 35 =22
REGISTERS - -
0 1 2 3 4 5 6 7 \//
S0 St 32 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
VJ/ \/,(', C R T
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67 Program Listing 11 33
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
170
User may
_ wish o
develop o
4 £
Similar program
for Hﬁs_ halfF
of card for
/
130 ’K L Cl’n:alts
F T would
bene Fit you. |2
LBL A
140 sTO A
F73
R/S
LB L)
: 200
éo/’uf'llolg
STOA
150 R/S
Use +hic
Pormat med) G 22
7%\,’ é’ﬂ.c/l’l
\/arfch/e of
160
COUFS E,
220
_ LABELS FLAGS SET STATUS
\Z3 8 < © C ° R £ T 0 FLAGS TRIG DISP
: Y, ?Mscd ¢ used Z © 1 e DX | bee ® | Fx O
. 2 4 . O X GRAD O sci O
- used _ wser! 8 use) ; used 3 ; Om!| rao o | Ene =
Used wsed data 2 3 0 X n_Z
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Program Desecription |

(" )
Program Title DSERIES R-L-C CIRCUIT ANALYS(s PROGRAM S

Contributor's Name HARLAN ASLIN
Address 4790 WINGATE DRIVE e

ciy PLEASANTON state CALUFORNIA  ZipCode qHS L&
.

Program Description, Equations, Variables Given the values ox R, W, and C-/‘!'hc PmﬁmM
determines the characteristics and eev-gomancr— ol The Series RLC
cireolt $or the condition where the Capacitor is initiall c.kara_ccl.

The $irst part o} the program determines whether the cirevit is
onc\erc\amPcd, eritically dampcd,or overdam pe.d This
intormation is followed by an evalvation od +the Time to peak
current, and the r\ormali7ed valoe of peak corrent For +he
Uﬂc\erdampecl Case, These information are sup@le.me.nfté by,
+he normalized weloe of Capacitor Volraqe reversal .

The second part ot The program determines cCireoit current
as a function of Time +or a given c:;pac.i'\'or initial charge
Voltage 'V, and a given Time step , At, specitied by The
DSer,

The vrelevant eﬂoa"'\'ohs ave, .

_ _underdamped _ ___ Critica \l‘ygg‘maed ) Ovef‘d&m,ggd___w

. _'V; -kt , _ V _ 'V; Py 5,.
Uo=r5 e Sinpt = fte * 1 mh:st
~ ! | + B
1t = ——'—-,TanlE/o( = I/ = l \n[ X
U x 2B b — B
rev'ze-né R R ’ H 2'/1 2 2 l/l ] ) )
[ sy P (whed) T B (aw?) T wEganys
_
( A

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.

\_ _/




Program Deseription 11

35

—
Sketch(es) =
mYm
Vc.' - .
c ;“' L) R
\
-

Sample Problem(s)

Evalvate circolt Fcr-cormance, , and
determine

The current as a Ytonctien of
time For the ¥o\\owin3 Par‘ame'('ers:

R = Z.Q.H
L=y

C = lﬁF
AVARRY AV

Let M= 0.2 us

Solution(s) Key strokes

2081 Yy w“'UJ IX 1561'_1\1 -

q
—18hsoxic  (p*)
[R/al — 2.184 %167 Cty)
S | Pk
[R/s] A —> 2315 X110 3 LLP)é
[Rs] » — 13,03 %10 (revy
1x103]‘_ﬂ 0.2x10 L] — o.oooo”é”‘ 4’7,501510"‘:
90.032%8°, ETe. (dY)
- J
 Reterence s Analysis of Electric Cireuits , Brenner and Javid ]
MeGraw Hill | 1459
__ J




% User Instructions
SERIES R-L-C.C.IRCUIT ANALYSIS
‘ PROGRAM
E_sTRT L)
STEP INSTRUCTIONS o A:,’L%’;'TS KEYS o STLZT/SSITTS
L] Lood =side 1 éz (0]
g Input value o-% R R [LEE SJ]
Ineut valve o+ o | ENTER
4| Input valve of C G SR
¥ the $qu\ og e determines the L [lj
tvpg o? C.\N'u.u.‘t [77 ;I [W:,]
. e
—p under damped L]
(o) ceitically d.aw\Pe-d I
+ P" ovcrdqmlpcd [[% [FT]
_ SR —“
=] Yo J[ ] T’F"“
P Ltime to peak courrent {T [fT]
b LAY L peak
1 peak courrent normahqcé. ta I
V. = | velt L0 ]
[7”,"7"] T
7 Cund;rdgmfa;d case cmly\, I{W&% [le revecrsal
Tt Capacitor voltuqe reversal T
nermalited @ "’\[. = | volt I
/ I
8 Input quacLTor inttial V. [ENTER |
Vo h-a ae [::,,] [ ]
> I N
q Input time Step At At (B 1 [uwe)
I
or alternatively tir Compute I
’U'RLQ rather than L) %]] % J
& | Tnpot_capacitor initial Voltage | Vo | [ReUi o]
] <1 VR
9| Tnput time tep At At {bH } ’U’(t)
I
IR
L]




STEP

KEY ENTRY

KEY CODE

67 Program Listing I

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

37

001 $LBL A [31 25 R/S Sq
CF O 35 &) 00 ReL 3 293 03
CE | 35 (| O} RCL 4 34 o
370 2 33 02 060 = al
X=Y 3552 ™ 25 hz
STo | 3301 L X 21
ENTER 1y TN Y
RY 35 5% eX 32 52
X 71 St B 22 of CoP. revecsal
010 /x 35 &2 R/S 84
RND 3| 24 RTN 35 22 .
RY 35 583% F1BL O 3] 25 00](0) Critically
Stoo | 23 §° R sT1?;/5];_ 5 S84 amped
- | 070 5 ’5
2 02 RCL 3 24 03X
\>/< 55’71 s\/xd- gs e& +
.3 To 30 e
STO3 | 33503 %K R/s &y Peek
X & 32 ] =Y
029 BRND S 2 CAS g
RA X85 ex 23252
- vl 2 o2
X=07 31 S X 21
GT0 O 22 00 080 RCLO 34 00
X>0?]| 3 8i - gil .
GTo | 22 0| Ste s 3 05| Lpeak
R/S 241¢) undcrdampccl RTN | 2507
STO B 3315 L WRL] [31 28 (+) ovcrdampcd
SF QO S S5/
030 ABS 35 (4 TO X |
X 3/ 54 SF I 855/ 0i]
STo 4 P X | 5
RCL 3 3 STo 4 3304
- sl 090 ] ol
TANT 32 Q&t ENTER 23
RCLY | 340 : E.CL 4 gq g
— CL
=160 5 33‘% T peak = &1
R/S 84 4 A
040 RCL S Y4 0S8 i ol
TER L | LT X 35 82
[y ad o4 —_ 51
S N I B VS -
10 n
XY ReL 4 | 34 o4
ReL3 3403 rd 02
X 2] P 71
CHS = 81
ex 3252 STo 5 [ 3305] Toenw
050 X " R/s 84
RooY 340 Re Y% 24 oy
R&Ll 34 gll R&L‘S — 3 97‘-‘
I/ X 356 110 GS® 231 2202
X 21 ¢ RCL & 03|
Sl Ole L oeak RCL S 4 o5
1 REGISTERS
8 e}
"R "' F e P o 'used used |‘used |used o At
SO Si S2 S3 S4 S5 S6 S7 S8 SS9
A B C D E I
used ) oc V() t p? ner. At
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STEP

KEY ENTRY

67 Program Listing 11

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

caxs %zl 0 ERc g 34 2“3‘
17 L_
e* 3 X 21
X 721 CHS C
RCL |4 gﬁg& i." 32 52
R
X 21 RCLA 34 |
120 == 31 X n
STol | 33 0b] Peak valve STo B 3312 |
RTN 3522, . .. -x= 3184
LBL. B[31 2512 |mt|alt’c. 152 313
o . oD 180 &QTo § Zz_og_ .
S7o L 35 33 LR E[31 2515 ovcfdamped
RV 3553 STo & 3_3_%3
EO? (35700 XY 3552
GTo C 22 13 ReL 3Y
E1 7 |35 21! ol Revd| 3404
e B "
T D 22 14].
$LBLC (3125 13] LD underdamped X 21
?(To% .;ggg - S_ﬁT‘oA = 33 11 (S o >
= * LB L [3) 25 O o
RCL 1 340l GAR 4 |31 2204
rRCL Y 3 ENTER i
X 21 ENTER
/% S5 &2 ReL Y 340
X 214 X 2
140 STo A 3311 . GSR 2 |31 220
L LRL3[31 2503] Ut loop X=Y | 3552
GOB 4 [3) 2204 RCL B 34032
ENTER L X 21
ENTER : 200 CHS 42
ReLy 34 o4 ex* LY AS
X )] p.4 21
Sin 3l &2 RCLA] 341
cl 403
150 % Y k. Sl %—81—%
CHS 42 1SZ 31 34
er 5252 GTO & 22 0b| .
X ) £1812[3] 2502 Sinhgt
RCL B 34 ) 210 P 2252
Y% 2] R 41
STo B 33 1 /% 35 61
— - 38 — Si
19 3| 34 2 (YA
G 3| 2203. . = 1
160 L 1IBLDI3] 285 )4 LW C_mttcallx RTN S8 22
STo 9 =3 09] dam pe FiBLd [3) 2504] t+ At
X = Y 3552 c19 340
Reu 34 gt - &L L 253
- |
<STto A 32 1]]- SToC | 33 |g
(B S [31 285 08| L) leop RIN | 252
G Sed[3l 2204
ENTER 4/
. LABELS X , FLAGS SET STATUS
"RLC ® LD LD ungerpu g I S f&’&;‘;;d FLAGS TRIG DISP
a b c i d ! e 10V - ON OFF
RLE ent. [TRLL over 37 ) 2dAMF‘=d_ : g g ggiog glc):(l 8
. - . 1
Mggwd jSmhpt BLLﬂ ‘°°P9t+At - > 0O ®| RAD ® | ENG ®
W) loop Ud loop 3 O B n
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Program Description |

(Program Title PASSIVE HieGH AND LOwW PASS

COMPOSITE FILTER DESI&N I
Contributor's Name ROBERT L. SHERMAN i , .
Address 0% SOUTH SARATOEA AVENUE , APT. 0206
City SAN TOSE State CA . ZipCode 95129 ’
\_
e )

Program Description, Equations, Variables G-iven the desired cu¥-o%% 'Q(‘eq'ueAC\ll ond

\vv\o.%e_ impedance, the prograw computes the componenT values for _
o prototype "7 or ‘v high or \ow pass Tilter, Given the desired
‘(’\"e({‘uev«.\{ of infinte atfenuwation or the desired “wt, the prograw wi | then
comp\d'e Yhe componen+ values Fovr an wm-derived ilter section based on the

Pro“\o\\\{ pe prev'nousix/ Compuﬁed.

\“\\%\v\' Pass Forwwlas b ow Pmsé ,Formw\rc;..rsﬁ,‘
s L = B Ci= 7R
Lo B G S Lo=wbi Q= mGe
Lem b G o Lo Sl Cmgman

s Q= o] we [ AR

'\/o.ria\o.\e;s: ‘&_: (.\L'&-o‘g“g {requency R‘Imn. e impedance | ,Lf.InAmg;n;e;d,__
equency ., A4 £ 3
C= Ca.p&c.\‘\‘a.u.e; ‘(’op = Fr'e‘tue"“‘\f of infinite attenwation.

Operating Limits and Warnings

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 Desecription 11

SampleProbIem(s)(\) Given f.= 10kHz and R,z 100.a | design "'T"

qketch(es) H i 3\\ Pass Suovs Pass A
o—i t—o o— t—o . : S bhi: spbiiany
L b « "7 -» =T Ck Co
: o TC © e %'—L
: ‘ } L
" Ck S O—J bk a

T * * L :

L Perctotypes m-Derived Prctotypes wm-Derived
_/
f )

oo Pxss

provYotype and w-derived filfer sectiens,

(w = O~53

() Given §.= 75 H= ond Re= 50.n, ées}gn = \«’\%k pass
p\»o*o‘\\ﬂoe ond  w-derived filter sections . (oo 65 He)

Solution(s)
\/\gq steokes A ey strokes
[£31 Al — 0.00 75 11l sotAl - 15 x10°
tolzex13®I 100 [A1 - jp.00x 102 o1 = 10640107 (2K
1 18] - 31%.3 «107% (Cy a0 ()
1,592 x1077 (4t 650 = 2127 3107 (AL)
0.5 €1lcl = 194 x107F (L) 42.54 %107 (Ca)
159.2%107? (€v) (40,4 x10 > (La)
L 795.% x107¢ (4le) )
N
Reference (s) %\ﬂ\\\\}hc&) H\.\%\r\ H.;, Electrical va:\'\neerins C\v‘w.i*s; Sixt\a
Pr'm‘\'wub 5 Pcufses 61a-620 ; Jown \)\);\e\‘ é\ Sems; 1961,




User Instruetions 4

m-Der T-LP
w Der W-LP

Prsto T-1P Prote T-up  wm-Devr T-wP

ProtoTT-HP _ m-Dev TT-RP

STEP INSTRUCTIONS A KEYS DATAONITS
| {load side 4 and side 2. LI
* O‘p‘\'icna.\ o Set “w" wmode B E_LI
3 I\n?u.‘t L §c, Ha [EnTER I l e, He
L" IV\ p\.\.‘t Ro Rcl-n. &'I ] 'Cc,) \'\-!-
5 Co\m‘gu.‘\'e (‘:ro‘\"o‘\‘y'?e "I \ow eass | < | B | Ck, ¥
| 1 | | Yaly, W
¢ Cow ?w‘\'e ?ro'*o*\!g‘ae " low pass | B | | M, F
| | | Lk, H
1 Cow‘ou:\'e w-derived "T" \cw pass Yoy Ha | % |l C | Lo, M
or “o T I | I | Cy, F
[ I Y
3 [ Com \(nd‘e m-devived "W lows pass ez B2 | < 1 | [¥aCe.F
c«.r"w\“‘ |f_H | La, H
l N Ca,F
’ 9 Com \;.w.‘\e pro'*o*\‘lPe T \m'\%\'\ pass | 4 || D | Lk, H
I I I ;
\O0 | Cow ‘oud'e f‘arc‘\c‘\\{ pe i w il \r\i%\\ pass I DI I PYSN.
I I | | Cw,F
W Cowm pute wm-derived T Wigh pass fer  He | Il € | Ce, F
- or “m“‘r I I | I Ly, H
Il T [ 2€Cq,F
1 C—OW\P\C‘\'Q w-derived "W \f\i%\r\ pass 1;’e":,\'\it I E H l Ale, H
or wt l I | I Ca,F
o La,H
I I
I
I
*Mu..s’\' be Per{ormeé whew  wmtuill be I | |
\\A(‘:u.‘\' i S‘\'e95 1,8, 1\ or 12, Ctherwise, | 1 |
des ﬁ"’_(_’ Gev—?orm. : : { :
Y- Encure 3’Tefrx L oo been Performe&. { H :
.
I
' I
| N |
} || |
| I
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2 - 67 Program Listing 1
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 a LBSL:-OO.. 32 A5 (\)\0 Set FO for —; LR 3 g\ 25 03
- 35 S5\ o . . ) 4 o ‘
wRTN 35 22 w-derived fifters, S ces o a2 o COV"\PUC\'E
L LBl A 3+ a5 | 060 [ o4 Cr awnd Li
SYOo & 33 0= S*tore Re X 74 Lor \-\na\r\
WRY 35 B3 -~ gi
STo 33 Ci Steve %o <To 5 32 68 (Lk> Passe Fr\‘\’et‘
W RTN 35 ax ¢ &sg i |31 aa ol and store.
aLBLY b 132 25 13| T-tow Pass Prctctype al oY
010 £ G 2 3i A 0O X T4
RCu &4 34 oYy RCh 2 3In_ 02
£ =%~ 31 ] D"\sP\a,\l Ck X 71
RCL D 34 03 h % 35 62
e o2 070 STOo 6 32 06 CCx)
-~ %) h RTN 35 22
= RTN 35 22 Dsplay Y bk a LBLE < |32 25 13|w-Oerived "T"
¢ LR B |31 A5 12JT7 -Lew Pass Pretetype SY0 O [33 00 Low Poss Filter
£ 658 2 |31 a2 02 $GSB S 3. ax 08
RCL & 34 04 RCL O 3 00
020 = o2 nFE?lO 35 1\ 00
<+ i 5 Goa H i QA o4
£ —x- 2) g4 Display Ya Cx L &S8 1 |31 _2x 01
Rew 3 34 03 RCw 3 34 03
W RTN 35 22 Di“"?\“’“( Lk 080 X Ti |
9iRiLt d |32 25 14 |T-Righ Pass Prevotype £ - - 37’4 Disploay Ly
£ G658 3 [31 22 03 RCL & 24 oY
RCL B 34 ¢5 ) R T 34 07
£ == 2i B4 Di&P\a.\‘ Lk X T 7
R 02 £ ~x- 21 %4 Display Gy
030 RO & 24 06 Rew 7 34 071
X Ti Rkl 3 34 03
W RTN 35 a2 Display ACk » T
£ LBL D [31 AT 14| -High PassPreketype 2 ox
s i 23 03 oo |+ 31 o ,
ée 82 ga wRIN |35 22 |Pispiey %te
RCL B 3405 £ LBL C |21 25 {3[w-Derived *w
X Ti TO O 223 00 Low Poss Filter
£ —y— 31 /Y Display 21 § &SB8 5|31 2Ax 05
RCL & 34 06 . RCL O 34 00
0 Jw RTN _[35 a2 Display Ck wF?7 0 |35 141 00
L 2} 25 Ot £ 68 4 [3i 22 ©
t 1BTL : 35 13 Cempute RcL Y Y
RCL 34 ol LIRS RCL T 24 01
X T 100 X TH
W RIN 33 AQ ;_z gg‘z
LBL 2 [31 25 o2 +
r?zu Y 34 02 Com pute § -x~ 3y %4 Display Y2 Cy
ceoml 31 aa 01| Gk ewd Lg RCL 3 24 03
s e e fe 1
050 STO - (a3 N - X
éésg\ 21 22 O\ Pass Filter { —x- 21 %4 Display La -
R X 24 O ownd <ctore . I GoB 1 22 O1
X T RCL 4 34 oY
W Yx 35 6 10 X ud . .
STO H 23 o4 JCaw W RTN 3s 22 Display Ca
W RTN 35 A £ LB H ]2 25 O
REGISTERS _ _
1 2 3 4 R 5 6 i 7
’ LUsed < Ra (ow Pass) C\.of&xss) (H-g‘;\kﬁss) (Hi;ch\») m
SO St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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47 Program Listing 11 4

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

STO 1 [33 01 SYore Mwt X T

W CE O [3F &1 ¢0 170 £ —%- 3i 34 Visplay by

D W RIN 35 23 Rk & |24 06

£ LB 5 |21 25 05 Rl T 34 01

RCE 34 0l Cuw«?uﬁ(e awnd e 31 )

Wwx2y\  [35 5] store “w, £ ~x- 31 R4 Display Ce

= 21 aiven fg RCL & 34 05
120 4 x* 32 54 - - £ GSR 1 2) 22 o1

cns qa (Low PassFitters) <+ g1 «

\ Y W RTN__ |35 22 Display La

+ Gl £ LBk & |3i a5 o6

n ABS 35 64 180 RCKL | 34 0t .

£ V% 3 sS4 + g1 Compute and

STO 1 33 07 [ @ X 32 &4 store “w",

W RTN 35 22 cHsS 4 .

< LB 7 |21 a5 o | ol aiven fo.

Rel T 34 o7 b 6l (His\r\ Pass Fi\\'em)
™0 g x& 2 oY Compute WABS |35 64

CHs 43 a £ X 2G4

| (oY A-wmE sTo 1 33 o7

+ Gl 4w W RN 35 2R

ReL T 34 07 790

< 21

) oY

< €1

h RTN A5 AR

qa LBt e [Ra Qg 5] m™m- Decived *T"
140 STO O 33 00 High Pass Filter

€ &6s8 6 [31 22 06

' R © 34 00

n F? &0 [3g 7L 00

£ G658 H [31 22 o4 200

RCL G 34 06

F GsSB T3y 2’3 07

~ = _

£ ~y- 2i %4 Display Cy

Rek B 34 05
150 ReL T 34 071

- B4 ‘ '

£ -x- 3i B4 Display ke

RCL & 34 06

RCL T 307 210

+ ]

2 0

X 11 )

W RIN AT 22 D'\sp\o.\, RACa

< LBi E |3 25 i15]m-Derived “w*
160 STo O 33 0O High Pass Fitter

£ 653 6 [21 23 06

rRCL. O 34 00

WwWf? o 35 71 o0

£ 658 4 [ A O4 220

RCL S 3% 05

Rek 1 34 07

- 8

Q oX

. LABELS FLAGS SET STATUS

PRt oy [ e o e e s [0 Used FLAGS TRIG DISP
aSet¥ FO | [bT Low Pass [Cwm - Derived (AT High Pass]e w - Devived |1 ON OFF
Sov"w-Der. | Prototype T bow Pass | Prototype T High Pass 0 O ¥ DEG R FIX O
: apet Pt s, Peat i, oo w P » O = | A0 0| eng
e W srererm (o) [ [° i ? > 0 & "




44 Program Desecription |

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

Contributor's Name  H. Peter Meisinger

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

City Washington,DC State Zip Code 20011
¥ J
. )
Program Description, Equations, Variables LCL C Computes and stores K and S.

Computes and displays the minimum loss.

Rs (series) = den ( Kli_] )

S= Z gen/Z load
R, (parallel) = Zéqen ( Kls ) where

« = 10db/20)_ Ein

E out
Z gen + Zgen
Min Power loss db = 10 log 10 Z load Z load

2

R ser X R par
Z out = R ser + R pqr (when Z gen = Zel"O)
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.

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.




Program Deseription 11

45

N
Sketch(es) R
SERIES
O—— WA\~ O —
Z R Z
GEN. PARALLEL LOAD
O- -0
\
a )
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) Z Z
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
7
Reference(s)
\ D,
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User Instruetions

Z load db

Zero Min db

R ser

R par
IILII Zg a ZL

»

STEP INSTRUCTIONS DATAUNITS KEYS DATAIUNITS
1 Enter Generator Impedance Ohms EA—I f;l Ohms
]
R B
2 Enter Load Impedance Ohms ,EL: l[ . J] Ohms
o
3a| Enter Desired Loss db [C I ; | | Min lossdb
O
Co
96] Compute Minimum Loss Pad | f‘ | ¢ ] Min loss db
T
| 4 |  Compute R series {7 D 1 ):ﬁ l Ohms
O
| 5 Compute R parallel | E | ] Ohms
I
| 6 Compute Impedance of Pad and Matched Z Gener- | 7 11 ) |
ator combination as viewed by the load |l f lla | Ohms
I .
|7 Compute Impedance of Pad and Zero Z Generator l [ I |
combination as viewed by the load. L f b | Ohms
I N
| 8 Recall Z gen |RcL !l A ] Ohms
I .
| 9 | Recall Z load 'RCL Il B ] Ohms
e ]
(10 | Recall K = =10 = 1o'%/4) [RCLILC | K
S I
11 Recall R series [rReL!l D | Ohms
L]
JZ Recall R parallel [RCLI[ E_ | Ohms
.
13 | Recall S = Z gen/Z load [reLll 3 | S
I
]
I
I .
| Pl
I
L]
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g7 Program Listing 1 7
STEP KEY ENTRY 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 ol 32-25-1]
f IBL _B| 31-25-12 060 RCL _A[  34-1T |Z gen
STO B 33-12 Z load RCL D 34-14  |R ser
h_RIN 35-22 + 61 Zo+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
+ 81 h 1/x 35-62__{Z out for matched
g 10X 2-535_]100/20)_¢ h RIN 35-22 Z gen
STO C 33-13 K g LBL b j 32-25-12
RCL A 34-11 Zg 070 RCL D 34-14 |R ser
RCL B 34-12 Zy RCL E 34-15 [R par
- 81 Zg/Z, X 71 Rs Rp
f X 31-54 RCL D 34-14 |Rser
SIO 3 33-03 \jZG/ZL=S RCL E 34-15 R par
4 41 + 61 Rs +Rp
020 g X° 32-54 Zg/Zy x 81
1 0] Zo/ h RIN 35-22
- 51 Zy)-1
X | 31-54 o/2t)
- 61 080
g X2 32-54
f Log 31-53
1 01
0 00
X 71 <
"0 h RTN 35-22
g LBL c] 32-25-13
f GSB Cf 31-22-13
GTO ¢ 22-13
f LBL D] 31-25-14 0%0
RCL 34-11_ | Ze
RCL 3 34-03 S
: 81 Zs/S
RCL C 34-13 K
RCL 3 34-03 S
040 x 7] KS
1 Q]
. 51 (KS)-1
RCL C 34-13 K
B 81 [(K9)-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 34-Q3 S
+ 81 Zg/S
RCL C 34-13 K
RCI 3] 34-03 | s
h 1/ He K/'S ~
X - 1/(K-S
X 71 (K-5)
REGISTERS
v 1 2 3 4 5 6 7 8 9
S
S0 S 52 S3 S4 S5 S6 S7 S8 S9
A Z gen 8 Z load ¢ K ®  Rseries R par !
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Program Deseription |

~ ™
Program Title 1% RESISTANCE VALUE SUBROUTINE

Contributor’s Name TERRY MICKELSON

Address PO BOX 608 )

City DUNCAN, B.C., CANADA State Zip Code VOL 3X9
\ J
- S
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.

\_

This program has been verified only with respect to the numerical example given in Program Description ll. 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 WIiTH 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 TH!S PROGRAM
MATERIAL.

L _J
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Program Deseription 11

, )
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)
\_ J
e N
Reference (s)
\ _J/
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User Instruetions

28 STEPS-ONE LABEL

1% RESISTANCE VALUE SUBROUTINE.

. NO REGISTERS USED.

P

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

CHECK MAIN PROGRAM FOR A SUITABLE MERGE

LOCATION.GTO THAT LOCATION.,

PRESS g-MERGE or f-MERGE, READ CARD, ONE SIDE.

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

THE SUBROUTINE'S LABEL IF IT CONFLICTS WITH

THE MAIN PROGRAM.

AFTER THE CALLING ROUTINES, KEY IN OUTPUT-

ROUTINE ROUTING OR NEW VALUE CHECK SUBROUTINE-

ADDRESS.ie PERFORMANCE WITH REAL COMPONENTS.

CHECK PROPER OPERATION WITH KNOWN VALUES,

~—NOTE~--

FILL IN THE LABEL AND ITS CODE IN THE PROGRAM |

LISTING. THIS WAS LEFT BLANK ON PURPOSE.

I

U A

L T S SR S SRS B

\
‘
1
-

i

| o oo ;
i
' !
.

! [ .
| ) : ‘

|
|

—_—— —— — — — —— — — — — ) — — —
. | i f i !
| i |

e — e e L

D

— T e — —
i i 1
I ‘ o

! o o ‘ i
o | ;
i I i

— e —— —— — — —— —
. | ! . i
| | | '
I

Pl !
N |

| ; ‘ ;
' [

|
—— S
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87 Program Listing 51
STEP KEY ENTRY  KEY CODE COMMENTS 3fEP KEY ENTRY  KEY CODE COMMENTS
001 < LBL 3. 25 Calculated value oot * L3l 3_ 25 This is a shorter
FIX 31 23 |of resistor. FIX 31 23 version of the pro-
LOG 31 53 LOG 31 53 gram to the left.
FRAC 32 83 FIX MODE FRAC 32 83 Both programs will
LAST X 35 82 | 1S USED ALLOWING LAST X 35 82 | carry the input in
INT 31 83 RND FUNCTION TO INT 31 83 the stack if ENTER?
2 02 | OPERATE PROPERLY. 10% 32 53 | follows the label.
- 51 %y 35 52
10% 32 53 9 09 | step 002 [FIX] may
010 X=Y 35 52 010 6 06 | be deleted if the
9 09 1/X 35 62 calling program is
6 06 + 81 in the FIX mode.
1/X 35 62 LAST X 35 82 (21 steps minimum)
£ 87 10% 32 53
LAST X 35 82 XEY 35 52
10% 32 53 DSP_@ 23 00
X %Y 35 52 RND 31 24
DSP @ 23 00 yX 35_63
RND 31 24 | INS.PAUSE TO SEE- DSP 2 23 02
020 YX 35 63 GRADE CLASSIFICA-|020 RND 31 24
EEX 43 TION. X 71
2 02 RTN 35 22
X 71
RND 31 24
X 71
DSP 3 23 03 1OPTIONAL RTN. RESET
ENG 35 23
RTN 35 22
030
090
040
LBLs & STATUS TO
= AGREE WITH CALLING
PROGRAM, IF LOADED
FIRST.
SET STATUS
050 FLAGS TRIG DISP
ON OFF
o O & DEG W FIX W
T O W GRAD O scl O
110 2 D . RAD B ENG D
3 0 " n_2
REGISTERS
0 1 2 3 4 5 6 7 8 9
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A c D E 1
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Program Desecription |

(" )
Program Title Wheatstone Bridge

Contributor’s Name Harry E. Parshall Jr.

Address 3772 Menzie RD SE

City Port Orchard State  #ash Zip Code 98366
\. /
4 )

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.

Operating Limits and Warnings  None

\_ 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.

\. /
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53

N
rSketch(es)
4 R
Sample Problem(s)
Problem 1 Problem 2
Sy 3Kk L4907 2004 100 L
2 2002 £90° EX 300/
x
Solution(s)
Problem 1 Problem 2
Press Display Press Display
C 1.00E00 B 1.00E00
0 Enter 200 R/S 2.00E00
5 EEX 3 R/S  2.00E00 100 R/S 3.00E0Q0
90 CHS Enter 300 R/S 600, E00 = 2,
3 EEX 3 R/S  3.00E00
90 Enter
200 R/S 333, BOO = %x
R/S 180, EOO = 6,
. y,
-
Reference (s) None
\_ _




v
o User Instructions
Wheatstone Bridge
real polar
STEP INSTRUCTIONS o A'T':';S;ns KEYS o :’TL;T/E‘JITTS
1 | Read card into calculator. ]
2 | Select input mode: I
real B Il 1.00E0Q
polar C | 1.00E00
rect 'l 1.00E00
3 | To input real go to step 9. | |
L, | Input impedances 1,2,&3. 0 or y| ENTER
r or x| R/S count
5 | Repeat step 4 for all 3 impedances.
| 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. Qory
8 |For new case go to step 2.
9 |Input resistances 1,2,&3, R R/S count
10 | Repeat step G for all three impedances
calculator will display R, . R
11 |For new case go to step 2.




67 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 Febl B 131 25 12| srore anp = 8¢
1 oll calcw/are reAl Ree ¢ 3y o/
R/g g ReC 3 34 03
£ P2s 2/ ¢ 060 - 57/
S0 O 23 00 Ree S 3408
f p2s 2, ¥ + £/
2 0 A X2ZY 3552
R/s Y Gro !/ 22 of
£ PEs 3i ¢ LLBLO| 3/ 2500
010 S/ 23 / o/
ftP2s 37 42 R/ 8¢
3 03 £ P EZs 3/ @2
Ass sy S0 0 2300
£ p2s 2/ 070 h R 4 2553
S0 X 3203 s / 220/
RCce © 3+ 00 £ P P2S 3¢ 942f |
X 2 2 0. S/ €
RCL ¢ 3¢ 0/ L R4 2 2. w2
* £/ £Pp2s 3/ 42 r)TE, TS
020 £ P2S 321 42 $70 R 3 3 0.
Gro / 22 h Ry 35 53
L a0 D i 31 2524 rec S 3 7303
£fasR O 13 22 00 £ P2S 27
RCL 3 34 o5 080 3 o3
Ree 2 P L SY
9 R=+P 32 7 £ P2s 3/ %
Ree ¢ 34 SO ¢ 230
RCL o 3¢ 00 h R s 5
IR +F 22 22 Sio ¢ 220 J
030 b xEy 25 h R 35 22
h R* 3354
- s/
h RY 25 s
h X2y 2552 090
< ¥/
h Kt 39 5¢
h X2y 35 52
Ree S Iy 05
ReL ¢4 3¢ 04
040 -
1 ,ex ;y 332;7;2}\ FLAGS SET STATUS
L R+ 2¢ 53 0 FLAGS TRIG DISP
ON OFF
Lx/u 3;% 100 1 o O & | DEG & | FIX U]
+ < i e Il =V~
h &4 35 s 3 22X n
£ ese 112, 25 0( N
A ¢ ref LABELS
= Z X &Y 2552 A B C D £
2/ 22 of real PO /o in rec 7
F ehBe &3/ 25 13) polar a ) c d e
L£ash Ol37 22 0 - 3 T
R0¢ O 3¢ p ° srpre usep
RCc 34 o 5 6 7 8 9
X y
RC L2 3902
REGISTERS
0 1 2 3 4 5 6 7 8 9
S0 S1 S2 S3 sS4 S5 S6 S7 S8 S9
wusel Wweéf wsed wsep LUseD wseD
A ] C D E 1
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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

HEWLETT ,! PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330

Reorder No. 00097-14025 Printed in U.S.A. 00097-80200
Revision E 12-78




Scan Copyright ©
The Museum of HP Calculators
www.hpmuseum.org

Original content used with permission.

Thank you for supporting the Museum of HP
Calculators by purchasing this Scan!

Please to not make copies of this scan or
make it available on file sharing services.



