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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 I page gives a basic description of the program. The Program 
Description II 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 I and Program Listing II 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 I and 
Program Listing II 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 Deseripfion I 
Program Title WIRE TABLE 

Contributor's Name w. J. HOPKINS 
Address 13668 Sunburst Street 

City Arleta State OA Zip Code ., 91331 

Program Description, Equations, Variables Calculates the wire diameter,. circular 
area and linear resistance given any wire (AwG) gage from 0 up. 

Area and diameter are in circular mils (.001 inch) W111_a~so fi~ 

smallest usable AWG given either 1) wire length and max._allow.able __ _ 

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 us~d: 

A~105530 X O.79306AWG R-rl/A 
A=Area in c. m.- r=resistivity for copper=l.0575 ohm-Q .. m./lOOOft 
l:zlength of wire in ft. R=total resistance in ohms AWG=wi~~KagL 

To use this program for other than copper wire, j,nlle:r.t_ th~_ ~~:Q!".Q~ __ 

priate value for r in program steps 7-11 and 52-2Z.V~11.lEL~f!ed __ i~_ 

steps 52-57 is resistivity per foot, steps 7-11 useresistiv~~~~~_ 
1000 feet. 

Operating Limits and Warnings 

Accuracy of area 

for small wire .. 
ing of data. 

No safety design margins arebu1lt in .. 
equation is within .02~ for largewir~.aIld ,;!;.2.ID.ilB 

Side two may be left unprotected touenab.l..e record-

Registers 0-9, 81- 89 and I are available for uSe.rstorau .. _. 

This program has been verified only with respect to the numerical example given in Program Description /I. 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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Sketch(es) 

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 
~hen the max allowable resistance is 14.0 ohms. 

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

Solution(s) 

CA}; 22 (A) 22 (B) : 5000 (E) 

(0) 642.8 c.m. 14 (b) 

(D) 25. 4 m. (a) 

(B) 16.4502 ohms/Kft 
(0): 850 (c) 

7.6 (d) 
(a) 

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

5000.0 ft 
14.0000 ohms 
14 AWG 

850.00 c.m./Amp 
7.60 Amps 
12 AWG 

5 
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~1 ~AWG 

AWG Sl-/kft Axsect D1Acm 

INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
STEP DATA/UNITS DATA/UNITS 

1 Load Side 1 l J r~ 
~ Onr.ion;:!.l· c.1AAT' All P.t:OT'AC-~ T'AD'iQt:AT'Q I~_I[_~ 0 

~ '-' '.J 

I~I ) 

To calculate ohms/lOOOft. cross-sect- L--:J I I 
ional area, or diameter~ I I [ I 

:s Bnter wire gae:e (AWG) AWr.. I A II I AWG 
4 Comnute and disnlav ohms/1000 ft [ B I I I ohms/kf 

or I II I 
4 Comnute and disDlav cross-sectionRl A I C I I I AvQ",l"+' 

or I II I 
4 Compute and display diameter I D I r I Diamete 

I II I 
To calculate smallest usable AWG I _ I I I 
given the cross-sec"Gional areRLamn And I II I . 

I II I m""." 01'"".,,,,,)..1,,,, ,...,"'..,..,.,.,..,+-. 
S Enter cross-sectional area/amn ~vC!o,.+-/all pi f I I c I area.:~ 

6 Bnter maximum curnent in amns Imav I f II D I I~mru:t 

7 Compute smallest usable AWG I f I [ A I AWG~ 

I II I 
To calculate smallest usable AWG r II I 
given wire lene:th and max RlloWRhlA I II I 
resistance: I II I 

8 Enter wire length in feet ft IE II I feet 
9 Enter max allowable resistance Rm",",," If I [ B I Rmsy 

10 
.. 

[:f II I AWG ComDute smallest usable AWG A 
I ) [ I 
I II ) 

I I r I 
I ) I - ) 

I II ) 

I ) I I 
I II I 
I II I 
I l I I 

LABELS FLAGS SET STATUS 
A 

AWG Bohms/kft c D 
E Lft 0 Axsect DlAcm FLAGS TRIG DISP 

a --2 AWG b ~xset/amt:d e START 1 ON OFF 
Rmax lamps o 0 ~ DEG ~ FIX ~ 

0 1 2 3 4 2 
used 1 o IX! GRAD 0 SCI 0 

2 0 ~ RAD 0 EN~.n 5 6 7 8 9 3 
3 0 ~ n_"_ " 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 f LBL A 131 25 11 Is os 

nRP 0 23nQ IOf"!T 'Ii' ~ll 1·C, 
R'PO A ~~ 11 Ix ?1 
h RTN ~S 22 060 IRCI B ~ 12 
l' LBL B 131 2S 12 ~ 81 
nsp 4 23 04 If LEI. :> ~1 2S-.02 
1 ill If LOG ~1 ')3 
0 00 11 ill' 
'1 0'1 10 00 

010 7 07 Ie. oe. 
5 05 Ie. 01; 
t GSB 1 131 22 01 I~ n~ 

- 81 10 00 
h RTN 35 22 070 If" T nr.. 7,.1 e.~ 

It LBL C 131 25 L3 - fSl 
DSPI 23 01 • fa 
f' GSB 11 131 22 01 I? O? 
h RTN 35 22 q OQ 
f LBL D 31 25 14 3 03 

020 nsp 1: 23 01 0 on 
f m~'R 1 1~1 ?? m t=. {'\t=. 
l' AI y 31 54 It LOG 31£ 
h RTN 35 22 ,;.. Bl 
f LBL 1 Bl 25 01 080 If INT 31 8~ 
• 83 Insp 0 _23 00 
7 07 Ih RTN ~t; 22 
q Oq IQ' LRT. ~ ~:> ?t:; 1~ 
3 03 IDR'P ;> :>~ 02 
0 00 I~rpo (1 ~7. 17,. 

030 i6 06 Ih ~li' ? ~c; 1;1 n~ 
IRCL A ~4 11 h RTN ;5 22 
Ih vX ~'1 h~ Ill: LBL d 132 25ll 
11 ~1 nSF 2 23 02 
10 on 090 ISIflO n 33 14 
Is M Ih SF ::> ~'1 '11 02-
15 0') Ih RTN 3522 
13 O~ If LBI 3 ~1 2'1 03 
10 on IRCI C 34 1-3 
IT '11 ReT ll_ ~ 14 

040 h RTN 3'1 22 X ?1 
fl: LBL b ~2 2') 12 GTO 2 22 02 
nSF 4 23 04 IIiZ: LBI e 32 25 ]5 
sm B 3~ 12 f CL REG 31 43 
h RTN ~s 22 100 If p~s 31~ 
'1' LBL E ~1 2') IS If' CL REG 31 A3 
nsp 1 :>~ 01 '0 00 
S'PO F. ~~ 1 '1 h RTN 31) 22 
h RTN 35 22 IRIS ~ 
fl: LBL a 132 25 11 

050 h F? 2 f35 ?1 02 
GTO 3 22 03 

11 01 
In nn 

A~ 110 

1'1 os 
17 Or") 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

50 51 52 53 54 55 56 57 58 59 

A B Ie eire-mi1s/ A 
0 E II AWG Rmax lamps Lft 



Program Title OHMS LAW 

Contributor's Name 

Address 

City 

Program Deserip'ion I 

Jack B. Buster 

P. O. Box 8062 

Anchorage, State Alaska Zip Code 

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 formulas: 
E 

I = R 

E2 
P IE R----

P 

Operating Limits and Warnings 

NONE 

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. 

5 
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"r()gram I)~s~rip'i()n II 
Sketch(es) 

t--.-~" .-~--~--

Sample Problem(s) 

(1) Given 12 amps at 78 volts, find watts and r~sistance. 

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

Solution(s) Keystr0k.es: 

Reference(s) ~. 

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

(2) (lJL ill [2] [D] [.] [2] [5] [E] = 576 watts [.] [5J [B][BJ =288 watts 

[.] 17] [5] [E]{B] = ~192 watts [l]{E] [B] = 144 watts 



STEP 

1 

2 

3 

4 

5 

6 

7 

START 

P 

WATTS 

INSTRUCTIONS 

Load side 1 of card 

Initialize 

Enter first variable 

Enter second variable 

Calculate third quantity 

Calculate fourth quantity 

I 

AMPS 

Return to (4) for new case using same first 

variable 

E 

VOLTS 

INPUT 
DATA/UNITS 

R 

OHMS 

KEYS 

l JI~ 
u_J[ I 

P, I E or R I~I I 
P,I,E or F [ II ) 

I Il j 
I II j 

I II I 
I II I 
I II I 
I J I I 
I_ II I 
r I r I 
I __J [ I 
I 1 r I 
I II I 
I II I 
I II I 
I II 1 
I II -I 
r II I 
I II I 
I II I 
I II I 
I II 1 
I II J 
r _ll I 
I- I[ 

-

I 
L II I 
I JI I 
I 11 I 
r I r I 
[ II I 
I II I 
I J I I 
r II I 
I J I I 
I II I 
I j I I 
I J I J 

7 

OUTPUT 
DATA/UNITS 

0.00 

0.00 
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STEP KEY 1!Nmvv '--'Ke¥ £DDE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
881 fLBLB 21 12 857 · -24 
882 STaB 35 12 858 STOB 35 12 
883 F3? 16 2J 83 859 RTH 24 -------------------884 RTH 24 868 .LBLl 21 81 
885 RCLC 36 13 861 RCLC 36 13 
886 X=8? 16-43 862 X~ 53 2 

Solve P=I R 887 (;T08 22 8@ 863 RCLE 36 15 
888 RCLD 36 14 

Solve P=IE 864 x -35 
889 X=8? 16-43 865 STOB 35 12 -------------------818 HOI 22 81 866 RTH 24 
811 x -35 867 *LBL2 21 82 
812 STOB 35 12 868 RCLD 36 14 Solve I=E/R 813 RTH 24 869 RCLE 36 15 

*LBLC 21 13 :-------------------- -24 814 878 · 
815 STOC 35 13 871 STOC 35 13 -------------------816 F3? 16 23 83 fP" RTH 24 , £ 

817 RTH 24 , 873 *LBU 21 83 
818 RCLB 36 12 874 RCLB 36 12 Solve I=fP;R 819 X=8? 16-43 875 RCLE 36 15 
828 (;T02 22 82 876 · -24 
821 RCLD 36 14 Solve I=P/E 877 IX 54 
822 X=8? 16-43 878 STOC 35 13 -------------------823 (;T03 22 83 87Q RTH 24 , J 

824 . -24 888 *LBL4 21 84 
825 STOC 35 13 881 RCLC 36 1J 
826 RTH 24 882 RCLE 36 15 Solve E=IR ._---------------- --827 *LBLD 21 14 883 x -r 

i -j~i 

828 STOD 35 14 
I 884 STOD 35 14 -------------------829 FJ? 16 2J 83 
I 885 RTH 24 

838 RTH 24- 886 *LBL5 21 85 
831 RCLB 36 12 887 RCLB 36 12 E=lRP 832 X=8? 16-43 888 RCLE 36 15 
833 (;T04 22 84 Solve E = P/I 889 x -35 
834 RCLC 36 13 898 IX 54 
835 X=8? 16-43 

: 891 STOD 35 14 -------------------836 (;ro5 22 85 I 892 RTH 24 
837 "A 

! 893 *LBL6 21 86 . -"a;-
I 

838 STOD 35 14 
I 

894 RCLD 36 14 
839 RTH 24 -------------------- 895 RCLC 36 1J Solve R=E/I = 848 .LBLE 21 15 896 · -24 
841 STOE 35 15 897 STOE 35 15 -------------------842 F3? 16 23 83 898 RTH 24 
843 RTH ..... < 

899 *LBL7 21 87 t='t 

844 RCLB 36 12 188 RCLD 36 14 Solve R=E2 /P 845 X=8? 16-43 181 X~ 53 
846 H06 22 86 

Solve R=P/I2 182 RCLB 36 12 
847 RCLC 36 13 183 · -24 
848 X=8? 16-43 184 STOE 35 15 -_._----------------849 (;T07 22 87 185 RTH 24 
858 X~ 53 186 *LBLA 21 11 

Initialize 851 -24 187 CLR(; 16-53 
852 RTH 24 ._------------------ 188 CLX -51 
853 *LBL8 21 8e 189 RTH "A £'1 

854 RCLD 36 14 118 R/S 51 
855 X~ 53 Solve P=E

2
/R 

856 ReLE 36 15 
REGISTERS 

0 1 2 3 4 5 6 7 8 9 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A 1B Ie D IE I I WATTS ,AMPS VOLTS OHMS 



Program Deseripfion I 
Program Title REACTANCE CHART (NINE EQUATIONS) 

Contributor's Name H. Peter Me isinger 
Address c/o Versitron, Inc. 6310 Chillum PI, N.W. 

City Wash i ngton I D. C . State Zip Code 20011 

Program Description, Equations, Variables 

X~ f= I L -
2.11 It/LC - 21fT 

f== 1 L - 1 
211C XC ~7f2f1.C 

f &:& C 1 
21fL 21/' f )tc 

x- / C I - tf 7f2.f2 L-e-21ff C 

X== 21ffL 
L 

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. 

9 
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Sketch(es) 

Sample Problem(s) 

(1) What is the resonant frequency of a tank circuit consisting of a 250 pf capacitor and a 

5 microhenry inductor? 

(2LAt what frequency does a 100 pf capacitor have a reactance of 100 ohms? 

_j3) At what frequency does a .02 henry inductor have a reactance of 16 ohms? 

_j4)Wha~ 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? 

(Ql What is the va lue of an inductor whose reactance is 4 ohms at 300 h:z? 

(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 }lh = 4 501 581. 58Hz or 4 501.582 KHz 

(2) 100 ohms & 100 pf = 15915 494.31hz = 15 915.494KHz 

(3) 16 ohms & .02 hy = 127.32hz 

Reference (s) 

(4) 3.2Mhz & 250 pf = 198.94 ohms 

J5) 60 hz & 10 h = :3 769.91 

(6) 4 ohms & 300 hz == 2.1221 m H 

(7) 3.2Mhz & 250 pf = 9.894 6 ph 

(8) 4 ohms & 300 hz = 132.629 12pfarads 

(9) 120 hz & 12 h = O. 146 59pfarads 
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Hz kHz Xc INLZ 

pF H mH jJH 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load side 1 and 2 of Program Card CJCJ 
2 Initialize D~L~ 
3 Input any two knowns [~I J 

Frequency: Hertz Hz [ AJ I ) 

Kilohertz kHz [ B I [ I 

Meqahertz MHz [CHS l/AorBI 

I II I 

Capacitance: Microfarads JlF I f Irq I 
Picofarads pF [ f If b I 

r ) I I 
Inductance: Henries H [ f II c I 

Mill ihenries mH [ f I r -ci I 
Microhenries IlH [ -LI r e I 

Capacitive Reactance Xc (ohms) l C I [ I 
Inductive Reactance XL (ohms) I D J [ ~ I 

l II J 

4 Compute Unknowns I II I 

Frequency: Hertz [ A I l I Hz 

Kilohertz I B II I kHz 
Megahertz ICHS I [AorBI MHz 

[ I [ I 
Capacitance: Microfarads I f II a I }IF 

Picofarads [ f J[ b I pF 

I J [ 1 
Inductance: Henries [ (j I.~·. I H 

Millihenries I. f ] [ d. I mH 
Microhenries I -(j [ ~- I pH 

Caoacitive Reactance I C J I I Xc (ohms) 

Inductive Reactance [ o JL J XL (ohms) 

I I [ ) 

5 Recall Inputs: Frequency [Rcd I J f Hz 
Capacitance [RCL~ I_ I C Farads 

Inductance IRcd I I L Henries 

Caoacitive Reactance [RCL4 [ 1 Xc Ohms 

Inductive Reactance [RCLd I j XL Ohms 

Computed data is automatically stored so that subse- [ II I 

I quent computations can be made without reentry. I Il _ J 

NOTE: for new computation go to Step 2. I J[ I 
I II J 



12 

STEP KEY ENTRY KEY CODE 

u 

so 

A 

teltLBLE 
ee? ~'H'G 
1)8: 
0&4 
[;85 
.:% I. i:"":" 
i.·l·; 

c . . ·c· r:." .~: 

t.LBU; 
,'z,'(8? 

STOI 

21 15 
16-5'3 

51 
21 1: 
16-45 
22 B2 

01 
':&8 
Cfl9 
[:18 
611 
e12 
013 
614 
J15 
G16 

g:y -41 
F?n. 16 2J 83 

e18 
019 
020 
021 
622 
en 
::24 
t25 
~:26 
-. .1"\.,­
t:~ f 

628 
2.29 
C;38 
[,31 
032 .---t:,5.:· 

234 
c.,c; 

1_' ....... ' 

C3£ 
637 
t;38 
,j39 
t40 
,~Al 

e42 
643 
644 
[145 
e46 
(;47 

C48 
[149 
658 
051 

J54 
a55 
e5f 

G·TD8 
nSF2 
F'CL2 
peL? 

r .. / 
'iiI 

p. , . 
2 

X#8n. 
1 .·V 

,We? 
STOI 
X#f1'? 

RTN 

Pi 
.x 

RCL2 

PCL4 
.l( 

.we? 
1/\ 

X#8? 
ST01 
X#.F' 

RTN 
PCL5 

2 
Pi 

F:CU 
.':." 

ST01 
PIN 

*LBLB 
X{O':' 
GT02 

EEX ., 
~, 

bSBP. 
EEX 

f 
S1 

B 

22 eo 
-63 82 
36 82 
3f 03 

-35 
54 

lE-24 
-35 

r:l? 
tJ~ 

~C" 

-,5 .• ' 

16-42 

16-42 
35 81 
16-42 

24 
82 

16-24 
-35 

36 ft2 
-35 

36 84 
-35 

16-42 

16-42 
35 131 
16-42 

24 
36 05 

82 
16-24 

35 03 
-35 
-24 

35 81 
24 

16-45 
22 82 

-23 
83 

-35 
23 11 

-23 

2 
C 

S2 

COMMENTS 

C 
L 
LC 

J[C 

21f{1;C 
1 

2"dV LC 

2 
11' 
271' 
C 
21fC 
Xc 
2 If CXc 

1 
2 1f CXc 

XL 

11 
27/ 

L 
2lJ' L 

Xl 
21{L 

3 
L 

S3 

4 
Xc 

S4 

STEP 

REGISTERS 
5 

XL 
S5 

o 

KEY ENTRY KEY CODE 

B3 
-24 

657 
[;58 
059 
0Ul 
061 
062 
66? 
664 
665 
866 
IJe 
eff' 
069 
078 

67: 
;]74 
''':'7C: 
t.'; ",,' 

e?t: 
[:79 
!.f8e 
681 
[;82 
DB? 
084 
085 
286 
087 
388 
689 
C9B 
091 
[;92 
29? 
694 
1395 
[96 

698 
1399 
18fl 
181 
182 
103 
164 
1£15 
186 
187 
188 
189 
119 
111 
112 

6 

"7 

nSP3 
RTN 

*LBL8 
STOi 
PIN 

:fLBL2 
CHS 
ED: 

6 

.t;SBH 
ED: 

6 

DSPJ 
RTN 

*LBU 21 

sror 

-63 83 
24 

21 @8 
35 45 

24 
21 82 

-22 

86 

23 11 

if6 
-24 

-63 03 
24 

16 13 

35 46 
-41 

F3n. 16 23 83 
~Toe 22 88 
DSF4 -63 84 
peLS 36 05 
peL1 36 61 

2 82 
Pi 16-24 
," -35 
.... -3'5 

STOJ 
X#8? 

RiN 
4 

Pi 
X'2 

peL1 

RCL2 

1···X 
ST03 

PTN 
tLBLd 

EEX 
"7 

GSBc 
EEX 

-24 
J5 63 
16-42 

24 
114 

16-24 
53 

-35 
36 81 

-35 
36 82 

- 3'5 
52 

;5 !n 
24 

21 16 14 

(fj 

-24 
2:3 16 13 

J 83 
:x: -35 

RTN 24 

7 

S6 S7 

COMMENTS 

Store-ComRute 
decision 

MHz LBL A or B 

H 

4 

7f 
41ft 

f 
f2. 
4 'Jf2 f2. 

C 
411'''f1. C 

1 

8 9 

S8 S9 



97 I'rogram I.Js.in~ II 13 

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

1 H .t.LBLe 21 16 15 J.lH 169 X#81) 16-42 
14 rrx -23 1 ?!3 l·X 52 27ffXc 
1'5 6 86 171 X#8? 16-42 
16 -24 ,.,. ... 5T02 35 82 j i';: 

17 bSBe: L...5 16 12 ,.,-
i ,. .... ~ ,W8" 115-42 

18 r~'-! 
_"~ 

-23 174 PTN 24 
119 6 86 175 4 84 4 
12~ ... _7r: <! 76 Pi 16-24 J/;L. ".1 .... ' 

121 PTN 24 ~7"7 ,,,(2 53 .if! ~r2 , ,\·i tLBLD 21 14 XL 178 x -35 ..i.':'~ 

it.? 5 85 179 peL1 36 81 f 
;24 STCI "7~ 46 188 X2 53 fz-

'-' ..., 
4?f2 f 2. 12'5 .,."" -41 181 .~.~' - .,.::;: 

.~.,. j" ~'''' 

126 F?I) 16 -::., 83 182 PCLJ 36 83 L ...... 
4?yf% L ;~"':" GTOO 22 88 18? x -35 .i.:',-

, ·jC DSP2 -63 82 184 1.···1,' ~., 

J.':"\..' ~ ... 

; "Q 
.i .:.._" .::. 82 185 STG2 35 82 
130 Pi 16-24 /Y 186 PTH 24 
131 .X." -j5 2 ?f 187 RTN 24 "F 
;7? ..... ' .. RtL1 J[. 81 f 188 *LBL .. 21 16 11 
177 X -35 2 ?f f i8~ rEX ... ~ 
J .... ''-. -"" 
~ }4 peL3 36 83 L 198 [. 86 
135 ...... -35 2 1( fL 191 -24 
136 Bra':. 35 85 XL 192 GSP1 ..,~ 

£j 81 
"177' PTN 24 193 EEX -23 J. .... '! 

--" .,a.jtJ tLBLC 21 13 ;94 6 86 
;70 4 84 195 .~ . -35 .itJ_ 

1413 STa! 35 46 ::.96 PTN 24 pF 
141 \}~V 

:\ ..... -41 197 *L8U, 21 16 12 
142 F-n 5; 16 23 83 ~9S EEX -23 
143 brae 22 88 99 1 81 
144 DSP2 -63 82 N! 

.., 82 .:. 

145 2 82 2 81 -24 
14f Fi 16-24 7T (32 GS8t 23 81 
147 .... -35 271 8} EEX -23 
148 Fell 36 e1 f 84 1 81 
149 \" -35 2JYf ~5 2 82 
15e RCL2 36 82 ( 8t. ){ -35 
,r-
1 ... 11 )0:." -35 21ff( 07 RTH 24 
152 1);' r., 

... ia: 1 
~ 

15.: STD4 35 M 2?(fC 7,0 
154 PTN 24 I---
~C"r 
.i. ~I __ ; ,LBLI 21 131 Farads I---
156 2 82 ~ 
<it".., 
i ... 1 ,. S·WI J5 46 ~ 

158 4,. .... ,.' 
,',+-' -41 ~ 

1~9 F7fJ 16 ..,- 03 ,,~. I---
168 GTa8 22 oe ~ 
< r1 DfP5 -fJ 85 1 P. I---
162 .::. 82 2 

~ 

163 Fi 16-24 17 
164 .:{ -3:- 2?T ~ 

f--
1 rr RCL1 36 81 f P_' 

2 JT ;66 x -35 f 
167 RCL4 36 84 Xc 
168 x -35 - 2it fXc 

LABELS FLAGS SET STATUS 
A 

Hz 
B C 0 

kHz Xc XL E 
Initialize 

0 
FLAGS TRIG OISP 

a 
J.lF 

b 
pF 

c 
H 

d 
mH 

e 1 ON OFF 
H 0 0 0 DEG 0 FIX 0 

0 1 Farads 2 MHz 3 4 2 1 0 0 GRAD 0 SCI 0 Sto-Comp 
~ 0 RAD 0 ENG 0 

5 6 7 8 9 3 2 
n~S 3 ~ 0 



14 

Program Deserip'ion I 
Program Title COIL CALCULAT{ONS 

Contributor's Name RICHftRf) L. KENNEDY 

Address .5 b 3> 3> HEM MIN G WAY 

City EL PASO State TEXAS Zip Code 79924 

Program Description, Equations, Variables PROGRAM CALCULflTE: S SELF -I N f)UCT A NeE 0 F FOUl/... 

TYPES OF IN[)UCTOR. 5 ,OR.. R.EQUIREP NvMBER.. OF TuRNS Fot<. THREE TYPES WHEN 

THE REMAiNING PAR.AM~TERS AR.E GIVEN. 

EQUATfDNS USED ARE \ 

ALL. J) (IVtENSIONS ;:JR.'=.-

IN INCHES, L IS IN 

MIC f?.oHEN/(/ES. -r /5 IN 

H€~T"2, f IS IN OHM""CM 

)( 10-6, N 1$ TNE N()M8ER.. 

OF TUR.NS. '?> Wf/S DEFINE/) 

IN R.EFERENCE 2. BY ft 

GRAPH, TWO c6W/lTloNS 

WE Ie E FOUN/) TO FIT Fo/( 

X~ 4.5 AND 7- ~ 1-.5. 

r2. N ~ 

} "OR 

L = q r +109-
SINGLE - LAYER., COIL 

N::: ~U9r"fIO~) 
r 

MVl 11 - LAYE:R.. CoIL 

V L(Br-+- II b' N = ---'--=--_"":}'-r 

L =0.005085((1", ~'i -/ +"Mb +fI) FoRSTR.AIGHT VIII R£ 

WHERE )A=l FoR coPPER, i,=O.2S"- "X-jlO2.S FoR.. X~4.S ) S= 10(109 10 ')(.+0.155) folC... 

-x:.~4.S" AND 7L = o.:'Sb'7dJA +/p = ~.272dff FOR coPPER.. WIRE 

Operating Limits and Warnings lEQ.U/lTloNS t}5EJ) Af<-E Aff!<o~{MATlONS Itc..CU~/)TE 

TO fl80vT 10-;0 Fo/Z MOST 5,'1;:'LL AIA-Co!<.E CoiLS. fKCUR.P,CY of FIRST 

TLVO SETS DETERloR. ATE 5 Fof(. WllVDlrVG LENGTH MUCH DtFFERE,vT F(.OM 

THE DIAM ETEf{ (2R. « J( DR... .Q.« 2R). EQuATIONS Af<E yALID ONLY FOR... 

/VoN- FEIZRous MATER.IALS} EXCEPT THAT THE EQUATlO/J FoR- /NDUCTMtvCE 

OF A STRAIGHT I.-VIR.E IS FU~THE/t LI/VIITED TO CoPPER.. willE/UNLESS 

A DIFFERENT VALUE OF- P-ES/5TIVITY (f) /s U5ED To DEFINE 7L, 

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. 



Skelch(es) 

-8- T 
r 

T 
.I, 

d 

':;:~ ==-=-=-=-==1Q.====~1~ 
I'IUlT/ - LA YE: R 

CD ® 
J 

SiNC,l/:- I?'\ 
lAY£P... ~ 
5PIRAL 

STRAI~HT WIRE 

® 

Sample Problem(s) I. GiVEN r, 1, N, CAL C V LATE L FOR. S;N~LE - LAYER COIL, 

.2.. GIVEN I" .Q. L , , , c./'ILC.VLATE N FoR 5 iNG L E - LA YEt<. Col'- . 

3. GIVEN r,Q., b, N, CA LC.VLATE L FeR.. MVLTI- LAYER COIL, 

4. C,I VEN r, Q., b, L I CALCU LATE N FoR. MtJLTI - LAYE/l Col L-. 

5, C,/YEN r;b,l'I, CALCULATE L foP... SPIRAL COIL. 

b. GIVEN 1", b) L / CALCVLAfE N FOR SPI/?.AL CoIL, 

7, GIVEN 9.., d,f 1 CALCULATE L Fo~ STRAtG HT WI R.E. 

DATA: r;: o. 5 I~LHES foR ALL PR.OBL~fVl5 uSING THIS QUANTITY • 

.R.::. 2.0 I/vLHES Folt ALL PRo/SU:fVlS USING TH(S QUANTITY. 

b :: 0,8 I NCHE5 FoR ALL PR.Og L EMS vSI NG TH IS ()..uAN TI TY . 

N - SO TURNS Fo/t ALL P#:.oBLEM5 U5,NG THIS G.I.)ANTITY. 

L:: 100 ~H (MICROHEfJR/ES) FOR.. ALL PR.o6LEI'-'IS USING THIS Gl,uANTITY. 

d - 0.02010 INCHES Fo({' P~ogLE{v\ 7 (HZ4AWG WI£E) 

Solulion(s) L .5 (ENrt] 2. [ENTt] 50 [AJ ~ 25,~/02 (L,,tAH) 
2, • 5 [fNTtl :z. {§NTtJ 100 [f] [8J -+ 98 ,994-9 (N, TlJRNS) 

3; .'5 CENT"] 2 LENT,?].8 [ENTt] SO[B] - 17,2.414 (Lf ,MH) 

4. .5 [ENT~] z. ~NT1'J .S CENT'f] ;00 [n[B] .... 12..0.4123 (N, TUj?N5) 

5, .5 [ENTt] .8[ENTt] s-o[cJ -+ 48,828/ (L,pH) 

b, ,'5 CENT'l'J • B [ENT tJ laC CfJ[C] .-. 7 ( , 5 ~42. eN) TURNS) 

15 

7, :z. [EN.1-] .020 I [ENT1'J 0 (DJ - 0.0533 (L,,;IAH AT 0 H-z.) 

2.. [ENT t] • 02.0( [jNT1'] 100 ~EXJ' [DJ -. 0.0508 (L\p.H AT IODfo!lH~) 

;Z CENT tJ ,0201 [ENTtJ [EEX] 9 CD] - 0.0508 (L,,....H AT I GH~) 

Reference(s) r. EUGENE CARRINGTON I ALLIEP ELEC.TRONICS f)ATA HAND8oo/( 

1Hlf{P £OITIO(,( J F/R.5T Pp.,'NfING, PAGE 30, ALL/E.D RADio c.oRPOR.ATION, FEB, 19'2., 

2.. ENGINtER.ING STAFF, flERO vox CO(?POR.ATION I £LECTR..ONtCS R~FE'U~NC£ 

DATA J VOL, 3 ') fA GE /I t- J I-IOwA£.D W. S AMS pUBL/5H/NG CO" NtW YORK, N. Y. I 

APRIL I 'H. 3 . 

I 
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COIL CI1LC ULATJ ON S 
1"", ~,b,L ~ r, bl L ~N 

r:.Q. b N +L r b N ~L t d f ~L 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I. LoAD S / /) E I ANt> 51 ()£ 2. c=JC~ 
2. (WPU7 RE Q/JI RED PARAM~TER..5 D I: PENDING [_ IC~ 

oN TYPE OF INOVC.TOR.' I~[ I 
A FoR <..uJr.lf= -LAY€R.. INDvc:.rANcr- I r- 1--illE~t] 

R. [ - Et{]E,et J 
- -- -- -- --

N [ AJ [~~~J L 

B FoR.. M(.JL.T/-LAYER.. IN DVC.TANCE l I"" [ . t=:tff Eg.iJ 
~ [ ENlf:E-IJ 
b [ c I{fif<t] 

N r 6 II I L 
[_Il _. 

-] 
c... For< <'PIRAL WIN blAiG I N D V( TA N C. E ! r [ t" ffi~R:.t1 

b [ __ t.=" N [If/< 1'1 
N [ c. I [ -::-] L 

0 Fo/t STR.f'lf GHT WI 1<..£ I NDve TANCF : Q [-- E t{f ER.t:J 
d [,Ef.l1U= ~ 1- J 

f 1 __ oJ r- I L 

Ie FOI<.. SI AJGLE -LAYER TUIl1'l5 ~ y- 1- -i..wig-r-] 
~ l ~N0fE I<.1-J 
L ~tl r A I N 

F FOI< jvJ U L TI - L/7 Y£!<.. TURNS) r 1--EtIIT_~ 

Sl.. l __ E NJTIE t<.1-l 
b I E" Nllf 81] 
L L-f~ I [ 8 I N 

IG Fo f{ C:;PJR..AL WINDING TtJR."'~ I y- [ - i til-E,e/t'J 
b l-ENIlfE Ril 
L If I [.<;. __ J N 

3, FOR.. A NEW C,A5E Go TO STeP 2 r J L- ---] 
A TH~O(}c. J.I G AS APPRoPR.IIITE L __ J 1_--1 

I ---I [='_1 
[ II ] 
[ J 1--1 
[---I r I 
I 11._._ J 
[ J [_J 
r lL .. I 
I Il_ l 
I It --I 
I I l ] 



971)rf'~ram I.Js'in~ I 17 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 LBL A 2 1\ ((CL A 36 II 

sro c 35 13 STORE N b 06 
R'" -31 X -~S'" 

STO B 3S 12.. SToRE ~ 060 RCL B 3b 12-
R.i- -31 9 09 

STO A 35 11 SToRE R X -3S" 
-x."z. S3 + -55" 

RCL C 36 13 RCL c: 3b 13 
~7.. 53 I 01 

010 X -35 1) 00 
RCL A 3b II X -~5" 

9 09 + -55 
X -35 ..!- -vl-

RCL B 36 12 070 pRiX- -14- PR.INTS L VALUG" 

I 01 JiTN 2..4-
0 00 LSL f b 2.1 1(, 12-
X -35 STO D J~ \4- STot.E L 

+ -55 R-l- -31 

· -z.t SIO C 3) 1'3. STO,eE b 
020 PRT -y.. -14- pRINTS L VALUE R-lt -~I 

R. TN 24- STO B >5" 12- STDRF ~ 

LBL f a. 21 Ib II R.J -31 
5TO C 3S 13 SToRE L STO I} >':> 11 STO~ I: r 
~{, -3( 080 j; ob 

STO B 35"12. SToRE Jl.. X -35"" 
R{- -31 RCL B 3'- Iz.. 

STO A 3S (( STO (( E r 9 09 
9 09 X -35" 
X -35" + -55 

030 RCL B 3b (2- /{CL C 36 13 
I 0/ I ot 
0 00 0 00 
X -35 X -:"'l, C'" 

+- -55 090 t -55 
ReL C 3'- 13 RCL D 36 Itt 

X -3S" X -3S"" 
fi.. 5"4- r=x. 54-

RCL 11 36 II I 01 

· -24 . -bZ. · 040 PRT '"'- -14 PRINTS N VALUE 1 01 
I<..T N 2.4- I ol 

L 8L B 2.1 12- B DB 
210 D 35 It SToRE N )( - 3S'" 

R,£t -3\ 100 «..CL A 36 1 t 
5TO C 35 13 5To leE b ...!.. -24 

Ri- -31 PRT -x. -i4- PRWTS N VALl£' 
STo B 35" 12- STO~E 5( RTN 24 

R-i- -3/ LSL. C 1..\ 13 
5 TO f'I 3S" II SToRE y- STO C 35 13 STOR.E: N 

050 )L2. 5"3 ~.t, -31 
RCl 0 36 J5 C,TD 15 3.;- 12. SToRE b 

~l.. 23 R-l- -3/ 
X -35 STO A 3S 11 5[0 f.. 6" r 
• -62- 110 ~2. 53 
8 08 RCL c 3b 13 
)( -35" x: 2. 5"3 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

80 81 82 83 84 85 86 87 88 89 

A IB Ie 0 IE I I USEP USED USED USED 



18 97 I)r('~ram IJs'in~ II 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

-62.. 
RCL A 3b tI 170 02.. 

B 08 7 07 
x 

r<..CL B 3b 12-
02. 

-35 aUANTITY II"">, /' 

01 4 
01 

120 x ()s 
+ -5$ ,(, ->4 IS "-t' < ole. > 4S? 

-2.+ GTO 1 22.. 01 

PRT ~ -/4 PRI NT5 L VALUE -41 
RTN 24- 180 fLOG I b 32. 

lSL f c: 2\ 1(, 13 -62-
STO C. 35" 13 5TORE L 01 

SToR.E b 
0) 
05 

R-it -31 
STO B 35' /2. 

+ -55 
CHS -zz.. 

f ID~ , b 33 
GTO 2. 2.2 02.. 

R.eL B 3 b 12.. L 8L I 2.1 01 
1 01 190 -41 
I 0/ 

2 02.. 
+ -55" o 00 

2- 02.. 
-b2... 

140 

Rct If 36 /1 -24-
CH S -22. 

200 2. 02.. 
L5L D 2..1 14-
STO C 35' 13 5ToR.E FRE6h)ENCY 

r---~~~~~~-L~~ 

R-t- -3/ 2./ 02. 
+ -5"5" 

LBL 2 
RCL 0 3 b 14-

+ -S5 
36 /I 

x 
)( -35" -(,2. 

ReL (3 36 /z.. o 00 
210 o 00 

IV! -j.. 32.. 
I 01 o 00 

-4-5" B 08 
f(eL B 36 (2. 

160 
ReL A 3b II 

2. 02. 
1--__ -+....:.P....:.R...:..T!.-.~,t=.___I_---..Li4-.:I:,---~ P f!.1 NT 5 L VI'K lJ E 

RTN 2.4 
x -3S 1--__ -+ __ ~RL/5~ __ ~-=5~'--~ ENO OF PRoGRAM 

+ -S5 

RCL B 31, 12. 
X -3,') 

LABELS FLAGS SET STATUS 
A L (I) B L (2.) c L (3) 0 L (4) E o 

FLAGS TRIG OISP 

a N (/) b N (2.) c N (3) d e 1 ON OFF 
~------~----~--+--------4~------4-------~~------~ 0 0 ~ o 1 h 2 US E D 3 4 2 1 0 ~ 
IcS-------1;:-6--------+7==--------*S ---------4-::-9 --------..".3---------1 2 0 ~ 

3 0 ~ 

DEG ~ 
GRAD 0 
RAD 0 

FIX ~ 
SCI 0 
ENG 0 
n~ 



Program Deserip'ion I 
Program Title Comr1px Iq;PQm;c n Calcuh.tor - l1C Circuit Calculator 

Contributor's Name Iar. 11. '.;p"t; b 

Address 20621 Cf:lLyon View Dr. 

City Sarat ogu, 

Program Description, Equations, Variables ",r: 

calculator that bphEl'JPS thp ~aI'1p eF' " 

stack lift oll ~~ pxact stack movpI::er.t 

",C 

',lef;t Valley COllAtoe 
Sbr:,toga, CJ> 95070 

State Cil 

circuit/cor::y:lpx r.lli'lb"r 

Zip Code 95070 

or irnppdur.cp 

thp }iI'-67/97 for rpal r.umbr>rs. Fully aut ocat i c 

siI'1ulatinr, thp bare li1'-67/97 is provided. 

Fur.ctions ir~rl pmpr.t pd ar" : X ar.d Y rpf;istpr pxcha;:.ge, l/X, multi rlicatior., divisior" 

acdit ior;, subtraction, pr.tpr, ro::'l-down, '::',},O (0-6) !:md TICL (0-6) • 

5 s"cCJnd ary (prot pct PC: ) storu[;p locut io;-,,; aIld 2 primary (non-protpctpc: ) locut iOEs 

are providpd. Rpgistpr rpview is possi blp vipwing first ttp imaginury ar,d thpn 

the rpE.ll port ion of pach complex nunbpr in the siraulat"d four-level st':lck. 

por\';PV~X SH:UU,TED ,:T'ACK T Z Y X 

REG-ISI'ER USED 0 1 2 3 4 5 6 7 

RUh},T ITY SI'Omm Imag. Real Imag. TIpcll lmag. Real Irnag. Real 

icOHL1I'X SB1JLAT'ED S"TACK X Y 
.~.-

HP-67/97 Sl'jICK x Y z t 

IQUANTITY Real Imag. Real Imag. 

Registprs 8 ar.d 9 cont ain either the last nWllber pair worked with or the results 

of the last arit hmetic oppration. (8 = imaginary part , 9 = real part ) 

Operating Limits and Warnings During STO and RCL ope rat ions, a number 0 through 6 must be 

ent prpd duriIlg th" pausp oppration aft"r preS sinr, thp m'D or RCL user-defined keys. 

A o. is displaypd as a rpl!lir.c' pr durine>; t Lis pause. Tllis numb"r indicates thp 

storagl" locut ion used. 

All Antries must b" convprtpd to (or entpred in) rpctangular Real +- j IrrBe>;inary 

fo rr.:at b"forp any opprat ions arp uSAd. 

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. 

19 
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Sketch(es) R 'I. r:. 
---'\I\_-i~ t2:: 50 - j 25 .a.. 

/ 'Icr+= Ih-jlO..lL 
2,: 1~+~IB.iL R 

y~-= ,015 +~ ,02 S 

SampleProblem(s) Find: L:r, ~,and V1,2 in circuit C\bove 

V1 2 = L:r X Zl 2 , , 
ANSWERS FR..OM ;STEPS BELOW 

- - - - - - - - - - - - - - - - - - - - - -
~ = 25.79 + j3.30 1L Ii1(~p\ 

.96 /B.7lo A 

V 
Vl.2 = 13.20 + j13.151r-lg'n .... ·-.-p....,,! 1B.63 /44.89° V 

Solution(s) 1/Z1 : 18 [!f) 12 [f] Gil (.03 - j.04) (rerilPmbrr 11 x'¢y to vipw otl::or part) 

1/Z2 : 25 ~ (ifl50 rn [liJ (.02+j.0l), 1/Zl,2: (+lIE (.04 - j.03) 

Zl,2: (l/Z)(fJUll (15.64Tj11.44), Y3:. 02 I!ll.015 (Et)\1U (.02-rj.02) 

1/Z4 : 10 [CHS]rEj116 (l/7:) [1] I]] (.04Tj.03), 1/23,4; (+) [j] (.06 T-j.05)" 

Z34o: (l/Z) rncm 0.0.15- j8.14 ) Excrll1nge Z;5 4 &.7:1 ') & save 21 2 fr1IiJ , 
, ,,"" f L.:..J 

f!]OO 1 ; Zr,: (+) l!1 (25.79+j3.30 ) ; V1': 16t]!}25 tU R+-}(24.03+jo.b9), 

Exchange Z.r ~d V1,:[f]CE], I'l': (..;-) [[] (.95 -r j.15) , RCL zl,:;;:illill 1, 

VI, 2: ( X ) m (13.20 + j 13. i5T 
= 

Reference (s) 



sro (0-6) RCL (0-6) 

xf + 

STEP INSTRUCTIONS 

1. Entpr program from card or keybo!lrd. 

2. Clear as desired: Stack Clear and memories 
5 and 6 

Clear memories 0-4 

3. Solve complex number problem using RHJ 

ALL INPUTS IN RWI'A1GULAR FORMAT 

lM'ER (EI) --- X (ID R (imag' t enter, real) 

R" 

+ 
-
X . . 
l/Zx 

[z,.. ~ ~r (x~y) 

sro (0-6) 

iLnut # of storage location 0 through 6 

RCL (0-6) 
input # of storage location 0 through 6 

To raise to a power, use cont inued enters and 
multiplies. 

-""'- -"'- -"' -"'- ~ L ~ ..., . ... 
~ 

..., ... 
Rv) BrACK RSVIEI; (Xfr. 1lp; X'7., R,z" Xv. Rv: Xv - .... 

4. To view imaginary part at any time: 

CAUl' 101 : ~change before continuing 

5. To entpr and USe a polar notation number 
enter as :.In anglp ann rJagnitude G \..!tJ Z 

6. To convert an answer from resistance <lIld react-
ance (real and imaginary) to iI:lpedance Bnd 

-"-<:1ngl \ d0tS".J. C LlU t"_ <.4H'-' all~..L~ I 

Ci.Ul'Im: : CO:-1vprt back to rectangular before 
cont ir.uing calcul".lt ior.s. 

7 To correct an incorrect entry use CLX to remOVE 
old entry and key over. 

('ATT'T'T()l\T" <::i,.,,,a t-ha " .... it-hmat-i" "na.,."t-;",.,Cl ICla -. 
the x,y,z,t stack for numbers, the previous 
X is moved to z and t. The stack order must bE 

maintained when correcting an incorrect entry. 

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

liz X 

X 

INPUT 
DATA/UNITS 

X jjfJ R 

t locatio 

~' locat io. 

Real part 

Imag. pari 

macni tude 

Real part 

r;;a~nit ude 

• -• 
KEYS 

CJ[ ~ 
~ CCi,R"b 
I~IE ) 

LL- I~~l 
If )bunnl 
If I rp~S 
[ I [ ) 

[ I r I 
[ A ) [ I 
I f II A I 
[ I [ B I 
[ I r c I 
[ ---' [ D I 
I I r E I 
I r ) [ D 1 
I r II E ) 

I r ) [ B I 
I I r Ii I 
[ f ) I c J 
[ II tr ) 

I ) I ) 

[ 1 [ ) 

I h ) [REG I 
I h 114yl 
I h II~YI 
I I [ I 
[ -f I [R4f.-) 
[ II I 
[ g ll-+~ I 
I II I 
I f IIR-) 
[ I [ I 
I 1/ I 
[ /I I 
I II I 

I I [ I 
I I r I 
I I [ ) 

I 1/ J 
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OUTPUT 
DATA/UNITS 

~eal part 

0 

~eal nart 

O. 

Re.al nart 

mag. part 

!ieal part 

Real part 

.agnitude 

Real part 



22 67 I)rc'~ram I~is'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 f LBL is) 31 25 08 ENDING LOCATION RCL 4 34 04 
h SF 0 35 Sl 00 STO 6 llj}~ 

Complex Y to X 

RCL 4 14 04 update x,y,z,t RCL 5 34 05 
RCL 5 14 os stack locations 060 STO 7 33 07 
RCL 6 14 06 h RTN 35 22 
RCL 7 34 07 indicate no enter f LBL® 31 25 09 ------------------
h RTN 35 22 FO set RCL 6 34 06 

Complex X to Y 

f LBL (0 31 25 00 ------------------ STO 4 33 04 
STO 9 33 09 DECISION TREE RCL 7 34 07 

010 h x ~ y 35 52 STO 5 33 05 
STO 8 33 08 returns 2,3 or 5 h RTN 35 22 

2 02 depending upon: f LBL(JJ 31 25 11 ------------------
h F? 0 35 71 00 keyboard entry, f GSB 0 31 22 00 Enter Routine 

GTO 0 22 00 RCL operation or 070 GTO (i 22 24 
h STI 35 33 previous operation f LBL( D 31 25 03 and stack manip. 

h F? 1 1S 71 01 an enter f GSB 4 31 22 04 
h RTN 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 LBLm 31 25 02 
020 h STI 35 33 temporary location h SF 3 35 51 03 

h RTN 15 22 8 and 9, enters h SF 7 1') ')1 07 
f LBl (0) 31 25 00 returned number f r,SR 1 11 22 01 
h F? 1 1') 71 01 in I register f GSB 6 31 22 06 

1 01 080 h CF 0 35 61 00 
h STr 1') 11 f LBL (5) 31 25 05 ending for RCL only 
h CF 2 1S 61 02 h RTN 35 22 ------------------
h RTN 1,\ 11 g LBL(a) 32 25 11 Roll down Routine 
f LBL(D 31 25 01 ------------------ f GSB 0 31 22 00 
RCl 2 34 02 Complex 2 to T GTO (i) 22 24 and stack manip. 

030 STO 0 33 00 f LBLm 31 25 02 
ReL .1 14 01 f GSB 7 31 22 07 
STO 1 11 01 g 6:SB a 32 22 11 
h F? 1 1S 11 n1 f LBL ('t) 11 25 01 
GTO 4 22 04 090 RCLE 14 OR 

h RTN 35 22 STO 0 11 00 
f LBL (4 31 25 04 ------------------- RCL 9 34 09 
RCL 4 34 04 Complex Y to 2 STO 1 33 01 
STO 2 33 02 GTO 8 22 08 
RCL 5 34 05 g LBL (g) 32 25 14 ------------------

040 STO 3 33 O~ g GSB d 32 22 14 1/2 Routine 

h F? 2 35 71 02 f GSB 0 31 22 00 
r,TO ') n os GTO (i 22 24 
h RTN 1S 22 f LBL Q) 31 25 03 
f T.RT. R) 11 1,\ 0') ------------------ 100 h SF 3 35 51 03 
RCL 8 34 08 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 (2J 31 25 02 
STO 5 33 O~ f GSB 6 31 22 06 
h RTN 1') 22 GTO 8 22 08 
f LBLl§) 31 25 06 ------------------- f LBL® 31 25 15 ------------------050 

temporary t to X 
ReL 8 34 08 I! r;SB d 32 22 14 Divide Routine 

----
::iTU t> 33 Ub f LBL CD 31 25 14 Multiply Routine 
RCL 9 34 09 g -+P 32 72 
STO 7 33 07_ 110 h x ~ y 35 52 
h RTN 15 22 h Rt 35 53 
f LBL (1) 31 25 07 ------------------- h R+ 35 53 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

COMPLEX T REG. COMPLE}! 2 REG. COMPLE} Y REG. COMPLE X REG TEMPORAR Y REG, t 

so ALL SEC DNDARY RE fsTERS US ~n FOR ST ikED QUAN'l 1tIES IN S'fo AND R 
S7 S8 S9 
L OPERAT ONS ----- ,..------

A REGISTERS T ~OUGH :..' USED Fote STORED QUANTI'l ~ES IN STO IRCL 
E' USED II USED 
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STEP KEY ENTRV KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

g -+oP 32 72 GTO 8 22 08 
h ~. '\<; <;b. 170 - f T.RT. (1) l' ')<;01 

X 71 h ~F ') 1<; <;1 0') 

h R~ 35 53 h ~F 1 1<; <;1 01 

+ 61 f r.~R 1 11 ')') 01 
h Rt 35 54 r.'J'O R ')') OR 
f R+- 31 72 o T."RT. (,,) '\? ?<; 1'\ 

------------------
120 f GSB 0 31 22 00 n SF 'r' 35 51 02 

RCL Routine 

GTO (i) 22 24 f GSB A 31 22 11 
g IBL ld) 32 25 14 ------------------- g GSB c 32 22 13 
g -+P ~ 32 72 Invert routine for ltCL E 34 15 

h 1/x 35 62 divide routine and 180 h STI 35 33 
h x ~ v 35 52 l/Z routine RCL (i) 34 24 
CHS 42 STO 7 33 07 
h x ~ v 35 52 f ISZ 31 34 
f R1I!- 11 72 RCL (1) 34 24 
h RTN 1') 'J2 STO 6 33 06 

130 f LBL (C] 31 25 13 ------------------- GTO 8 22 08 
CHS 42 Subtract Routine g LBL(b) 32 25 12 ------------------
h x ~ v 35 52 f GSB 0 31 22 00 STO Routine 

CHS 42 \Y r.~R r 1') ')') 11 
h v .a. V 1<; <;') 190 r-'T'O (1) ?? ?b. 
f LBL (B) 31 2') 12 ----- f LBL(3) 31 25 03 
h x .. y 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 R~ 35 53 f LBL(2) 31 25 02 

140 + 61 RCL E 34 15 
h Rt 35 54 h .. srI 35 33 
f GSB 0 31 22 00 f GSB 6 31 22 06 
~O (i) 22 24 STO (i) 33 24 
f LBL(i) 31 25 02 200 f ISZ 31 34 
g GSB a 32 22 11 h x .. v 35 52 
f r.~R fo 11 22 06 STO (1) 31 24 
C:'J'O R ?? OR r.'J'O R ')') OR 

g LBL (a) 32 25 11 ------------------
I> 1. R T. r::J 32 ')<; 11 -----------------

RCL 2 34 02 Complex Z to Y 3 03 STO/RCL location 

150 BTO 4 33 04 T to Z CHS 42 entry Routine 

RCI 3 34 01 h x ~ i 35 24 
STO 5 11 05 0 00 
RCI 0 34 00 nsp 0 21 00 
~'J'O ? 11 0') 210 h PA"~F. 1') n 
RCL 1 34 01 h F? 1 1" 71 01 
STO 3 33 03 GTO f c 22 31 13 
h RTN 35 22 GTO (i) 22 24 
f LBL (:}) 31 25 03 -------------------

g LBL (Cl 25 13 part of Add rout in 32 
f GSB 1 31 22 01 DSP 2 23 02 

160 f GSB 6 31 22 06 ') 0') 

GTO 8 22 08 -4- fo1 
Q' LBI Q 32 2') 15 -------------------

0') Complex X. Y Exchng ? 
f GSB 0 31 22 00 v 71 
h SF 2 35 51 02 220 <:::'T'O 1<' ':I ':I 1 c; 

s,'J'0.. (i) 22 24 h ~. 1" <;1 
tLBL (2J 31 ·25 02 h R~ 1" <;1 
f GSB 7 31 22 07 h 'V' ~ i ':1<; ,)b. 
f GSB 5 31 22 05 h R'J'N 1 <; ')') 

LABELS FLAGS SET STATUS 
A USED B USED C USED D USED E USED 0 USED FLAGS TRIG OISP 
a USED b USED c USED d USED e USED 1 ON OFF 

0 ~ 0 DEG ~ FIX ~ 
0 USED 1 USED 2 USED 3 USED 4 USED 2 USED 1 0 ~ GRAD 0 SCI 0 

2 0 ~ RAD 0 ~~ 5 USED 6 USED 7 USED 8 USED 9 USED 3 USED 
3 0 ~ 
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Program Deserip'ion I 
Program Title 'W'tE- DE..LT~ ~NS.t='OR ~ p." \ C) NS 

b.E...LT~ \.N'fE... 'TR~N:::'~DRN\~-\ tON'S 

Contributor's Name D DU S'--- f>.... SR... R "" N 2 

Address k::.B N\.\TC.HELL RD~\:::) 

City V\J\L~\N~\Dt--..\ State D\-\ \ D Zip Code ~~ \\ I 

Program Description, Equations, Variables 

RES?EC.. T\ V£ 

LDP>-.D. 

PRO G.. R f:>.-. ~_A c... f::.-. LC. U L P-... \ I:=.. 'S. -"'\\-4. ~ 

\MF'E.D~NCES DF T\-\E DTH"E.R EG:LHV~LEU\ 

~QUf:>....\\DNS Us.E-\::> p-..RE. ~ 

~"';;.. ~\~'Z.--t- "'%!..~3+ -:z:.. i-:r...,3. ~ = ~A.~~ 

~ ... ~I"-.+ t~ ..... tc 

ts - =r:. \ c. Z. ...... ~'Z.t~+ ~1=2::..3 ~"Z..:::: 
r.1:. ~c-

:l.3- ~ '"' + 'Ls.~tc. 

~-::. ~ ItZ.+ ~l..'L~ ~ ~I~~ -l. ? == 
~~ti 

-:r., -=t: "" "'\:- :f:..~"" tc-

Operating Limits and Warnings 

z... B..E. Si.. .. m.-E... \D \~~U\ ~E.R..O (DC:) NDT ~\""'t:>l_"i P\LES~;> 

\c..L)(\} ~DR /'-.. (OR R') V\J\-\E..1'-i ~ \S ?LHcEL'i 

R.ES\.S\"\\/E... (DR RE.~CT\VE-·). 

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. 



Sketch(e5) 

Sample Problem(5) 

c;,IYE"-l; 1:..= 
I 4-~.~5 +~D 

\. S-l -+ ~() 

8 \.CJ't3 + ~O 

z.~'O 8 .9. ~ to 
4-SJ S +~() 

8G.Sz. -+~i) 

Solution(5) K E. '1S\'K.DK~s::' 

D t 4-:::, .. ~S \~\ 
o t \.'Sl ~ 
o t ~\ .CJb \£-\ 

(-I\-4c' RiC...~L \'::>f'....'K""T Dr E.~\-\ 

\ N\ '?E. b ~c.e... \ S b \ S \\ .... r"i''l ED 
1= \ 1<:5. \ • ') 

25 

Reference (5) EJ,.lGI ~E.E..R\\'-JG. c...\RC.UlT Al--1P-.L'fS,\S , \"-\~YT' p..,."-lD K~iV'£RL'{ 

tv\cbRf:>..V-J- HILL I'::>IQL \9\\. 
) ) 

C\Rc..UlT.5 c:'E..~E..'K~L """,,OTO\Z..S \NS"T\iulE..) \9b't~J\9l4-

I 



I 

26 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

-i LaA.~ s\ DE... O\-..lE ~~D So. \ bE.. T\J\J. D Cll __ · I 
[---=-=ICJ 

i "-l~\.-.l\ : I~I I 
'l. .{'i k>l== L-r IENme..'Ki 
"3 I.)R 

Rt=c-r I ~ II I 
4- ~'f..- RFC_-r IEk\+~K I 
S ~R 

1<=1":\ [B II I 
(Q ;.1-- RF-C-, I EI'--lm-E..RI 

Q 

I I I G- I 
I SE..LEC-\ \R~NS~DR~~\\C~N I II I 

b [ II J 
-+ u"C7c- (DFIII.::... \ I DII I 

7. 1 __ 11 I 
~y ( W~E) I t::.1 [ I 

?:. [ I l I 
[ II I 

O\JT?U\ ~ I I [ -l 
R '?f>--u.-::e>E":. ic'f.- I I I -- J 

(:;?~ c..:,_ 
R Ph\..1~.,~ j{ I --- II -I RF...c. \' 

R \-'P\u c,;: u 1-.. .i I I [ ---~ I 
Rt===: c:-\' 

0 I Il I 
I II ] 

I II I 
I I [_-] 
I ] I _ 

-

I 
r Il_ l 
I I r --- I 
I II 1 

I ]1 I 
I ] [ ] 

I II ] 

I ] [ I 
I 

-

I [ I 
I II I 
I II I 
[ II I 
I II I 
I II I 
I II I 



I 

27 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 +L.Rl f:::>.- 1<..\ 2.s II R(L \ ~4- 0\ 

.~TQ ...D 3~ 00 Rc..L. D 3,400 
h v.-."'-l ~';> ~L.. 1+ GS'D l ~\ LL 01 
~TlJ 1 ~.~ 0\ 060 RC.L S ~4- Os 

Ih RT\-...l. ~'::.. ...., 2- I~(L. 'Z.. ?:-4 OZ. 
+' LRL P..,. ~\ z.:~ \ Z. ~ G~B Z. ":<,\ al}2 
'STO z.. ~ D2.. Ii.~ 7.\ 
Ih ~-" ~S t""..,7.. Rc..L "3 ~4- n3> 
Sl'D3. ~~ 0-.3, RC.( -z. Y+ 02 

010 h RTt--I. ~S Z:2- f G~;"?' i ~\ 22. 01 
1+ LBL C ""3. \ "l.S \"3:, RC.L S 54- ('50 
lSTO 4- SS O+- RCL 4- SA- D4-
I h. )(. - ',-/ 3'5 Sz. f CJSr, 2. 3.( Z:Z Ol 
S"TO S ~.~ DS 070 I~+ 2\ 
h RT ("-1 sS LL RCl l 34- 0\ 
+ lAL D is.1 Z.S 14- Rc..L 0 34- Oi') 
If ("'S~ D <,.\ z:z... aD ~ G'Si~ I "?'I (Z Ot 
. Rc...l ?::. s4- ()~ RCL S:. 3A- D5 
RC.L L ~'\- CJ2.. R.Cl 4- 3'\- oc:!r 

020 +c...,'S~ ~ 131 "2..2... 0<'" If G"'.>B z.. .~\ 'Z.2..Q2. 
~(l ~ ~~ Gt'., ~+- '2...\ 
RC.L 4- ~<\- D~ RCL .. ~ +- ~L\- '2..\ 

GSR "3 13,\ z:z. D3 GSB I ~\ z..z. Oi 
Rc...l i 3,4- 01 080 h RIN ~s 2.:2... 
RCl 0 304-00 + Le:.L \ s\ 2..5 0\ 

_f (.,"P .... ~ 13\ l2. D3 ~~p ~L 1z.. 
h R"TN ?-,s 2:2. I~\o 0 ?::.~ O(Q 

~ LBI. E ?~\ z.s \S 1-\ 'Y--.-'1 ~SSz. 
RCJ I ~2.A- a \ . s\"u -, 3,~ CSl 

030 Rc..L D 'S4- (:)[') h RTN 3.S 2.l. 
.f....G..-:-,P:, , I?, \ 2:7. () I I +-' Lt:.l_ Z "3,\ z.s Ol.. 
ReL ~ ?.,.L\- a~z' S'-7 P 32.. (L 

Rc..L 'Z- ?-A- llL STa*~ 3::'1 \ O~ 
t- G<.."B Z- 1"3.\ Z? Q Z. 090 h '''<'-'1 3S. SoL 

(" __ ~R 4- I~\ ZZ 04- STu+! ~~ G:.( 0"1 

RCl "3 ~l\- D~ Rc L I ~4- Dl 
.RC.L Z_ ~~4- <JZ RCl ~ S'+- Db 
.f. {.,.""R \ 17,.\ IT 0 \ f R-- 31 ll. 
RL( ~ 340<=> h RT~ '3-,S -z.z.. 

040 RC.L 4- 34- uti- +' l...Bl_ 3:- ~\ 7...S 0"3. 
.f GSB L ~I 2.2.. 02- s·...",. P s.l.. lZ. 
-\- (~-:~ 4- ~( z.z D4- ISTO f) ~'z, De, 
Rc..L I 34 0\ Ih'l..-'( "?;,s sz. 
RC.l D "Y+ 00 100 1'S\0 9 -:z.;.~ 0'3 
.f C ... c:...P, l 3\ cz. 0\ Rc...L ~:> ~4- D~ 

RCL ~ 34- DS RCL 5 34- O'D 
R..c:..L 4- -3>4 04 / B\ 
.(: ~ss "Z.. "3, \ ·L(. oz. ISTO f>.-. <.,3, I \ 
.~ f". c., ~ 4- ?:,\ 72 Qct RCL -, ~'\- D'l 

050 bRl'"t--.j 3.S 'Z.2.. IRCL.. 9 '~4- ..ttl 
f LBL D I~\ z..s O() - 51 
+ P-s "'3.\ ct2.. ~('L (~ '~4- II 
0 00 I-R-- "3 \ .."J...Z 
S,TO 4- s.~ 04- 110 ~ -x- ~\ 84-
STO b ~Dc Ih f....-'f '~5 sz 
.fP-s '"3 t '\-Z 1+ - x.- ~\ Q4-

REGISTERS 

0 1 2 3 4 5 6 7 8 9 

R ~)( R ~IZ. R -\)( USED us~u u5.~~ USED 
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

USE:..t> U~E.D 

A IB Ie D 

IE LJs~b r USEb 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

hRTN "'3. S- 'Z. z.. 
f. LBL 4- .~l LS 04- 170 

RC.L 0 34- CO 
Rc..L z.. >4- 02 
RC.L 4- 3.4- 04-
+ C,l 
+ C,\ 

120 STO E <-.'t, I C. 
Rc..L I ~4- 0\ 
Rel 3- 3A- ():~ 

RCL S SL\- OS 
+- Co\ 180 

+ Col 
RCl E ~IS 
fG5B 3 3\ L'Z... 0"3. 
hR,N 3c,72 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 

~'f.- t R Bj,~+R C-i~'R ~c~c.. E I~Z. 0 
TRIG DISP ...... FLAGS 

a b c d e 1 ON OFF 
0 0 81 DEG 8 FIX 81 

0 1 2 3 4 2 1 o i(l GRAD 0 SCI 0 USED USED liSt:.'U u~\:) uS~D 2 0 ~ RAD 0 ENG 0 
5 6 7 8 9 3 n~ 3 0 ~ 



Program Title 

Contributor's Name 

Address 

City 

Prog.·am Deseription I 
RC TrMr NG 

:John.. C rqb 
Rf r? I 
Mttf G{)f~ State Ne, b y- Zip Code 6%'102 

Program Description, Equations, Variables 

G/ve/A S- of' , Vav;t{k/e5./ r),ti>- s=/xtA Idl/ae-

WI II be. solvecl.ptir~ They ~re; ;e.es/s"hJ1e.e-.,j 
~fX!-c;' fa ~c e...;J v{)I-r~j e. be-Pore.- s~efJ lIorh:~..Je ~-ff~r>"fe!/ 
I 11 s -/-a.. It 1-cc If e () tiS V CJ I ta,J e-) altc/ 1-1 PI e-. 

1..---- V.z. (a.fter) 

a var/ety of de>!.7n SO/l-<-+/oflsca f'\ kg... exf~'t-"GJ 
w/ th +J1/(> frc:.Jram" T/mer5/ o.sc/II~t-Clr.s/er~,,/ o-f-t~'t 
use {<..C c-hctv:g /,:!}r/mes. '* 

c.xtyct 
Yemem her-

Foy vol-ttLjcs a C r055fhe 

V~ +- Vc. - Varti/e-t:/ ct.T a/I 

res/~foy 

'.f;pe...s: .. 

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. 

29 
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Skelch(es) C{/I SO ItA. t,'o YlS Ct ye ctf.Je-1 ra../ GC!/1 dey / v~ fro fill. 

this bas.;c formula..: 
-;t _~ 

V,; := VI e RC, + ~ (I - e ;rc:) 
~ F/c:J 3 /l1d/ca f e 5 For ~ A J:::.ey U;he+k 

da.r-ex ent-rl or CL solt< f/OA /s de.>/re-d, . 

Sample Problem(s) frob lem I ; 
Ass-~f!fe.. ;/1~eJ ya.ted, C;ye-u./f- ~ +//11e r 

uses an e,l(te.r~Cl.1 Je..C con~~J«raf,e>.IL FGr -rune 
d e fevl11,'na...f/on, Whe1\. u.se4 ct.s= c.t Ol1e-sit&7i /Ts 
C'u.tf"tt" fLdse- revm/I1Clfe.s w/'el't- f-Ire- co...t'lc/f-or 
cha 0 e >TO 2./3 or lite sUI f'/y , V"~/ ~CZJe" tll1f// 
+he fU!sc ~tar~5)fJ,e Ga.ftlc/t-or Is sAorteci across/ SO 

V; = o. G1 Ven a.. sa/lly volf~e or /2 v.".. ct. Lf 7?F 
Ca.../a/,i.'+Or;, ahd), Ot( J1e..ed a 7/ secoltd t"(/.5e/ Wh~t- >/z=e­
y"e $,> Tor ~ /'01-'./ d (CJ t{ I{se, 

L oa..cl t,-c:.1 ra m) . . 
VI :: 0 r ~ ,/feed to e;{kw r j, :5~ V.z. =- I Z 

c= Lt 7)<10 b (,k.e/C'0 T:: / (I<ey E)/ 

Sell:ltie,,(~ f (0 ~ Ie-tit 2 ; 

(ICey A)J V; = ~ {k.el ~~ 
-fheh R (Kef D) =- /'J.'fK.IL 

. I. ~1 put Vol t4je.f-o a.n "C ConP 'yuraf/oA ~uclcleJt Iy 
cfyof5 f von,. +- /2 V OC t-o.- 2'-/ V 0 C. • If' f( = J He:] (/X/o~ 
C :: 'f 7 ~F eLf 7X/O-6~ hew' /0 r:J w/ II ;' t raJ::.e Por 
'flte.. vo)f-~r::::.. across the. CQICl-c/t-or -ro react.. -.23VKj 

Selu flo/\ S°ie,>: J 2 f 11./ 
£. C~ T) yIeld.> 168 

23 c),> By 
2 If CIIS A./ 1\ eex b 0"" '-17 eex belt.> Cy 
>"ecol1c/S 

8 ' (5~ /10/(/ abcJ" t -22 Voc ? 
() r -2 J V PC ~ 

22 ch> 8/ E ~ 136 Sd:. 

2 / ~s B"" E. -7 //7 sec. 
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R C. TI MIN&-

T 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I L()a.d s;./de- / C]e- ~ 

2 Enter k flOW n d C( TO<..- a.J1d use.. L-=:J c=J 
ClA)P'rt:J;OY/a..+~ key -1-0 load EJC.~e: 2000 ~[vl tLl( eif1ereJL 

I , , / L __ II J 

:$ 'f?.eitJeaf~te. H 2-Poy +~+a I o~ [ I [ I 
_~ I k I'll? WJ1~ (NDTe +hor V, /s I II ) 

o.fiP_i1 ~ e Yn aVId heeds 110 [ Jl ) 

load/na. ) I 
- -

) I - I 
.....J -' I ] [ ] 

'f 11 c:t/va-re 5n/uj- /011 n f fhe r I [ I 
UJ1kn17WI\ V q /1./ e_ hv lIS/n ~ [ I [ I 
(A;O¥' r 0 f') yo/a +pj v Jnt,~)~d k.ev'-! bc(lAf.oJp-' [ ]IE] rr Js » .secolt 

I , I / / , 
[ __ J r_ ] C!d"fl'".) 
I I [ J 

I ] [ I 
Not-p ! ~l'Jr YHI/I t-,'nle ~n/I_'+/OI1< 1 I [ I 

whey-po IMvbp onlv 70hP +-/Jrt-ny I Il I 
\..4.1 V- / p <- I r I.L ... -r r,o Innrf -+/"1"" Ch.ClJ1.t1 f/ta I 

-

j L I 
Var :n-{Ip'~/JrL +,'ynp 7Jn fa Y'e J'l~/;:~ 1 -I [ ) 

crf2 rev-- PJ) rJ.. snlu+ 'nvt I ] [ I 
[ Il ] 

1 Il J 
[ 

--- I [ --I 
[ ) I -] 

I II ] 

1- ] [ ] 
[ --

-] [ - I 
L lL _I 
I I I ] 

l I [ I 
[ I [ J 

[ ) I I 
r----- -

[ I [ I 
[ J [ ] 

[ I [ I 
[ I [ _ ] 

I I [ ) 

I ) [ J 

I J I ] 



32 67 I)r('~ram I.Js'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 PH A s/ Z> II <;77:JF 33 j~ 
<;J()A 3?- (/ F?~ I"?" 7/ 02 
F?3 135 71 03 Vz. U5 ~!t 
~5 !'f 060 u,ec:;- 31 2.S OS" T 1M. I 31 25"' OL G-SIH 8 :>2. .2.::Z I 2. 

r-rS!3 fC. .52 2.2. 13 RCi-C 311- /3 
/teL't 3'1 oCf ((.L'L 0 J'1'_ H 
+ 61 X 7/ 

ULS 34 12- x 71 
010 XY 35" S"2. 5TOE 35'1-> 

!... gj R5 ?;tf- --------r<..CUf 3'1 oq J;efA 1~.z.2-S tL 
+ hi STn9 S5 09 

smA 33 II 070 FrJ> I~<; 71 02 
r<.Js ffif Y<is 8Lf-

N-& 31 Z-S" J2 -- --- - - m6 13) ;z.S o{;, 

s-mJ> 33 /2- G-SB{C 13..z. 22.. /.3 

)0 F?.3 3~ 7/ 03 'RCf-A 34- II 
P/5 8''1 X 71 

020 lM..Z I~J 25 oz. f<.l.:LB 34 / z. 
GSB-fC- ls.z 22 /3 Vi. Xy :3..s- sz-
~UA 3"1 JI - 5"1 
ML~ 3i1- 0"1 R.CI-E :3i./ /~ 
- 51 080 ReL. YJ 3"7' 14 
X 7/ RcL C ;l~ 13 

!'<CL't .?'f 01 X 7/ 
+ 6L " 81 ~ 

~/T)B 33 /2- cll~ ~2-
(Us 8'-1- - - eX .32 .s:-z. -- - - -030 .Me.c 31 ZS JJ L.. g'/ , 

S'TOC 33 13 S709 .:15 O..!l. 
f?3 3S- 71 OJ ~~ %9 ,-- -- - ----
TV5- ~9-

C 
jj£PB 32 Z$ 12- SJ.,(h ~Ot.{+,irte.. 

yfli? s 1>/ ZS 03 090 J ..0/ 
G-se-Fg 32. 22- /2 '{(U 13 3'1- j2_ -A(- Vl-~ KeLt') :5'1 /'1 ~CLC; "3'1 01 

;( 7/ - £""L ~ -\I, 
~_E :1'1 )5 JfLL.A <Lr 1 j 
Xy 3C;- 5'2- ~Ll. ... <J 3i1- 01 

040 ..!. 1/1 - £L 
sroc 33 /3 

, -, $1. 
1:.1> %'f - SL 

..f.B(.O 31 .2S lif 
- - - - - -- - ~ 31 .>z 

STnO J3 }if 100 cll~ 4-2-
FJJ 35"" 71 OJ Jl?TN 3-:;- 22 -------
~ %i.J m·f-c. 32 ZS;- .L.L 

Su t. trouf/HE. ~Lf 3/ 205 o'i f\ I 0/ 
f-rs~-F8 32 :22- 12 ~CLE "?/f J~ -.;t: 

'fULC 3'1 /3 ~LL-t> 34 .1"- /- e -,a; 
050 X 7) ~CL C. 3'1 13 

ReI- £ 3'1 IS- X J£ 
Xy ~5 S-z ...!- 8'1 

J.. 31 CHS LfZ-

S"mtJ » /Lf 110 p.x 32..,~2... 

y:.j> 8''1 - -./ 
- .5 I - - - - ~ 

LB-"e£ '3/ ZS Is- ~rN 3522 
REGISTERS 

0 1 2 3 4 5 6 7 8 9 V, 
50 51 52 53 54 55 56 57 58 59 

A Y2-
B Vl Ie G 

D 
~ 

E 

T I I 
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67 I)r('~ram I~is'in~ I I 33 

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

170 

User may 
W;S'1 t-o 

120 

develop Vl. 

sf 1Yl; Ia.y- frCjraM 180 

for +hi.s half 
of CCt Y'4 for 

130 1<. I It L CIrca I CS 

if if !,Vo ulol 
ben e flf l0t,{~ 

190 

-, 
LBL A 

140 sTo 1\ 
P;3 
«,,/.5 

LB L I , 200 , , 
Qo; ... t,'o,y 

I 

\ 

sToA 
150 f?../5 

Use +-h;s 
fo r rI1a t rr«/,' ~id 210 

fo~/' eAVlt 

var/4.b Ie of 
160 

coarse q 

220 

LABELS FLAGS SET STATUS 
A Vz- B 

v~ 
C 

C-
D 

r<... 
E T 0 

FLAGS TRIG OISP 
a V, b 

t1Se4 C used d e 1 ON OFF 
0 o ~ DEG ~ FIX 0 

0 1 
used 2 

U>E'£) 
3 u.>e:d 4 use .. -f 2 1 0 ~ GRAD 0 SCI 0 

5 6 
used 7 8 9 

3 dar~! 
2 0 ~ RAD 0 ENG 18 

U.Sed 3 o ~ n~ 
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Program Deseripfion I 

Contributor's Name H ~~ \... J\ N f:I\.~ \,,1 N 

Address 479 b WINa.~Te:. 'DRIve.. 

City P\.l!.~~~~TON State CA..w 1=-0 F=t. N , ~ Zip Code q 4- 'S" ~ (,;, 

Program Description, Equations, Variables G.i"~n The. V(lI\ues c>~ R, \...1 4ncl C-, "the. p(l)~¥'l:4M 
det-e'f"Mit\e.s 'i"'h~ c.'r\Q.f'nei'eriCJ.+i(.5, QV\d f>e~~Oi""M4"C.C. o~ ~e. Se.ri e.s R L..C" 
c.irc.u~t ~f" ~t. C,of)d.ition 'vv\...ere ""'~e Capo.citot" i~ ini't-iCl\ly cka~ecl. 
The .s.i~t part o~ The. pro,3 rQ~ de.+~Y"Mi~"'~" w ~~t~ef T'ke ~it'c.l)it is 
\)f'def'dQMpe.d, c.ritic.ally dQn1ped. or- ove.rd",," pe-d. 1h i~ 
it\+orMCI+ioV\ i~ .fc.\\o'IVed by an e.VQ\IJCI.+io", c~ ~e. tj~e. to ~ealc:. 
c.1Jf'rc.nt I and "1'"'-'e. norMo.li,ed. V4\l.)e o~ ?eAk c:.vtTeY\+. 'For ;-\,c, 

L>f\4e.,.dGtM pe d c.a.~ J T~e.se i Vl.k,f"Mct1·,·on 0. re.. SU\,f \, """ e.1"\~d. by 
T~e norMQ\ IJed.. ""t~e ot C4~o.c:.iTOV" \/0 \1"Clje f'eve.-so.l. 

The ~t.c.o,.,d. ~f't otT~<:' prt>sr4M de'te"'MiV'\C:~ ciV"(.uiT c.urYent 
o . .'S Q +\..>Y\C.TlOv\ o~ t"iV\\f. ~Ol"" (A. 3ive.r\ C4ro.e'tOf"initi"'\ c..hcu·'jc.. 
volt'o5e. ,'{ I a nd a.9 ivet'\ tiMe -st-c: r I ~t) ":> fec:.i~ie.J. '0 Y I'" e 
I.)~ ef". 

Tn (. V"'~ \ Co V" vd­
____ ~ !'tderud CtWI P e d 
. Yc. -OI.t. I 

L(t) = \...~' e ~In ~t 

I -I t;/ 
tp:; }:!O' T Of) 70( 

-~ 
\3' rev. :: e [-- R 

cJ.. =. TI ~ 

e ,Ud +'o~$ o.r"c. ~_______ 

___ c.riticC\ \L" ~.a_Moe.d 
= Yc. te-r:x... 

L 

= 

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. 



Sketch(e5) L 

R 

SampleProblem(5) E.vQ.luQ.te.. Crrc.o',T' 'Pe.r~O"'MQV\Ce.) Qnd 
de..+et"Mine. "'ihe CU rr-e.nt a.~ a +unc.. +Ion o~ 
'ti M e.. +0 r The +0 How lnj pa("Cl M e.+e.-s : 

R.: z....tt 
L: 4 ;d-\ 
C,.= IMF 
V;= \ k.\J 

Solution(5) key ~Tf'"o ke.!t 

-G. -G. 
2.[t] 4){IO Lt.J lXIC [~] 
PV~ 
[R./~ 1 
t R.lS] 

3 -G. 
1'1.10 ttl 0.1.'1.10 [B] 

Reference (5) A.no' 'I $1 ~ 0 t E.lec.t'r·le.. C.ir~u i;-~ I Bre.nne.r Q.r'\ d .:ro.v,'d 
Mc.6.r4w \-t, II I \" Sct 

35 
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STEP 

i 
2. 
3 
4-

S 

G:, 

7 

8 

q 

8 

q 

~ 5E.R\E.5 R-L-c.. C.IRt.UIT ~Nr:...L..Y~\~ 
~1 PROG.R~N\ 
~ s~~:r L(t) 

INSTRUCTIONS 
INPUT KEYS 

DATA/UNITS 

\...Oo.d ~,d~ 1 $2. C:-J [~ 
In out va.l ue. o.f. R R cacre:aJ 
If\~ut. vo.lu~ o.c l- l [~R .. I 
1n ~ut \/0 lull!. of C c. [KJ [~_~l 

• I -1 [ .J 
.. 'the. ~lQV\ ot ~l, dc!"+~"'MiV"lL~ "Che. [ I r .-~=-J 
t"Q~ o"'~ C'\'"'c.'tA~t [ Il~] 

oJ I [---I [-_J 
_~c. undl!.(" dl'lV'V\ oe:, d r--- .] C-l 

L ___ . 

0 c.ri.ti ~Q II V 'd.o,M \Oe.d [-j r- I 
4- et ove .... dctV'V/oe. d 

I [ l [ ___ .I , , r--li-] 
['Y'~-l r ~- ] 

~ t~Me. to '\) ~ 0. k C. ~.H'" r" ~ t'\ t: r--:-J [-- --1 
- --- - -

I I Jl I 
lR'~j I I 

t peak. c.Uf"t"'e.n t (\Or-MA l ''te.J. ~ 1-_.1 [--] 
IV.: l volt I [~==] [-=--=-J 

\0 I---J c=J 
L________ _ ___________ 

(. u.nde.1'" d.~hV\ 0 e. cl ~,........ oV"\ I v \ r Ri!lJ [ ___ J 
I " r -----1 l --I 

Tt C,(l DQc.i to f' VO It'l.I.Qe. V""e.ve.t""~Q. \ l ___ J [_-J 
Y'\O'''''M~ lit ~ r4 to .JV,. -= I \lolt I 11 __ .J 

I .... r--=.J [---] 
--- --

Inout c.o. oa.c. L Lor inltia\ V ['e~ e.~ ] 
'IO'\1"Cl dI e. 

, - [-=-=1 C=:J 
-l r==J [==:J 

Inpu.t tiMe ~te~ 1 bot 6t.t [fS~l C=:J 
r----] [] 

Or 0\ te.("V\ CI. t"i ve. \ v tb C.OM ou.te [--] L--] 
-------- ------

'\Je.l.t") f1l.1"~ e.v- t-hth" i. Lt')' I II I ., r----ll - ] 

'Inou+ c:a Co.Colter- \V'\ltio. \ V{) It o..Q e. \!,. I~CLl r-o=:J 
I I oJ - I ><...J 1_. -l 

In c>ut tilMe ~teo ~t: ~t [ ~ ] I~-l , • I . j l j 
I - ---

J L _-.= I 

I 1 [ I 
I 

.... Il j 

OUTPUT 
DATA/UNITS 

B' ~ , 

JlJJ 

tJOo" .L"" , 
. "t-
L oea.k 

I 

rev c.rso. \ rt-t 

l. (t') 

Vx.R 
l'li Lt') 

~ 



67 I)rc'~ram I.Js'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS 

001 

010 

020 

030 

040 

050 

o R 
so 

31 ZS II 
CFO .35 "I 00 
eFt ~5 {.,I 0 
~TO 2.. 330l C 

3552 
STO I 3~OI L 

UI 
RV ~S53 

'71 
.35 ,,2. 
31 2.4-

RV 
~TOO 

D2... 
x ? 

'1 21. 

x:o? .3151 
("LTC c l2. 00 
x>o? 3181 

G...TO I 22 01 

~F 0 l3S 51 Ol 

.rx .3/.5't 

B 
.3Z~' 

RCl4-

Rel 6 3'-l 05 

X 2 

X~'Y 3552. 

~'I.. ..3Z sz. 
RCL.4- 3404. 
RC.L I 34 0 

)( '11 
1/ Y. .35 G:J l. 

I 

L. 2 c.. 3D( 

S1 S2 S3 S4 

STEP KEY ENTRY KEY CODE 

060 .:. a 

e.)(. .32 52.. 

070 

\Ix. 35~Z. 

J 0 

e)(. .32. 52 
2. 0'2. 

OBO 

SF 1 35~1 01 

090 
5TO 4- 3~O~ ~ 

I 01 

Rc.LJ± 3401.,. 
Ret. .3 34 0': 

, 0 I 

- SI 
..:.. 61 

100 In ~J 5z.. 

± 81 

110 

RCL. ~ 34 05 
REGISTERS 

8 0 
S5 S6 S7 S8 

D 

37 ___ 

COMMENTS 

9 ~t 
S9 



38 671)r('~ram l~is'ln~ II 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE 

LABELS • FLAGS 

A RL.C. FLAGS 

COMMENTS 

SET STATUS 

TRIG 

DEG 0 
GRAD 0 
RAD Ii! 

DISP 

FIX 0 
SCI 0 
ENG ~ 
n~ 
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Program Deseripfion I 
Program Title ?A'S'Sl\l E \-\ \ &\-\ AN D lO\N PAS 5 

c.. 0 M PO S \ .,.. 'E. F \ '- T E R t) E. S \ (;;r N 

Contributor's Name ROB c. R"'" L. S rl ERMAN 

Address ~Ob SO\JTt\ SAR.ATO&-A AvENUE. ) APT. O-..20b . ______ _ 

City SA I\J ~ DSE State CA Zip Code 9S_L=~~9~_ 

Program Description, Equations, Variables (;:ri"'len -t\t\~ d€s"lr-ed c..\J.t -O-1i -\ r-e.tu.e.r\.(;:'f Q..V\d_ 

\'M""'Je. \'M?e..do...V\c.e.) 1'v\e ~rosro...W\ c:..ompu.tes -t'r-.e COM~ooe~t \Jo,.\~es 1-..01:.._ 

(l.. prc-+o-l:'1pe. "T'! or \l 1T" \-\i~'n or \ow f'o..ss ~j\+ev-. Gi\le~ +\"'e. ~esired _ 

fr€<t;v.e ..... c..'( o-f \\'\tinl+e. a..tteY\u.o..-tioV\ or- -t~e. d.e~;v-ed "'YV\") -t he pr-Q~v-a..Mwi \1 .then 
c.cW\p~+e -\~e cOW\fo~evJ \fC\..\\A.es -to .. cJ..\I\ vn-de.v-'tve.d -t\ \te.v- sed·lo\'\. bo..se~ on "\he 
?ro-to--\'1 fie ?r-ev·lou.si'l CC)\'v\pu.te.cl. 

\-\'%'-'- Po..S5. Form"",\o..S \--Ov..> ?o..s.s forMIA\a...s. 

T .. 

Vo..r\c.\.b\es~ -\c...::: C.d-o{-\ -\rq~Q~'t j R=- Ima..~e \M.~eclQ".YI."e; L"l'i\~~;"' __ 

C =- CQ..fH~.C."I1-Q.\\.c.e; f~:: Fr"e.tt,Uoe.k\C..'t o"1in-tini+e a.:itenl.L4..i-iDA~--

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. 
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I'rf)gram I)~s .. rip.if)n II 
Sketch(es) \-\ i ~.~ Po...ss low ?o...s.s. 

;;t<:..\r. ~C.k .;le,,- .24,. ~~Lk Ya I." ~L4.. VaL4 

::~~ o-\~\-O .- "T"-+ ~ ~ 
()o reb--o o :r e JL~ o -0 

. c .... ~ L.\<, 
L ... 

-M· Y~. ~Y!~ • • y~tkf 'W' f~~~ ...... IT" -. 

t ,. l' ,. . 
Pv-c"1 o"t 'f pe. s ...... - De ... ·,\f-ed Prc;tot'lPes o(Y'I- De.ri \fe~ 

SampleProblem(s)(I) C;'\vef\ -tc;..= \c\<.\-\~ o..n~ Ro= \00.n..) de::"<;l'" "Til lev..> fC>..$S 

~ro-\ct'l~e. a..V\tl W\-~e'(",ve~ 4i\ter ::'e.d;ol'\s. (W\: 0.5) 

Ca) C:r i \I eY\ ~ <.. ':- ., 5 \h O-n cl Rc -:. SO..A. I dll:s;~ V\ ''lr'' h i<:) h P","S5 

fl'ro\oi'tfe o...\'\~ 'M-~e.'("ve.d. ~iHe.v- 'Oedio\,\s. ({QQ% ~S I-\~) 

Solution(s) 

'-<'e'{ 't>-\ro~e? 
t ... n LA] .....", 0.00 

IO(,a~)(] ~t1"] 100 LA1 - \0.00", 10' 

[0 LB) ...... '3\~.~)(IO·"'~ (C.k) 

¥\ e'l siro~c:; s 

,s \:,"J 50\:A'J 

t.I>] 

0.5 L~1 [c1 

\. 5");2. )( 1 C- 3 (Y)'Lk) b5\.E~ 

~ \.\~'-t x10- 3 Clb) 
IS9.;2.)<.\0-1:) leI,) 

10,5.'& )(10"'<' C'l~L<I.) 

~ 1S }(.IOO 

....... \O~.\x.\O ... l (2.l.k) 

:u.~?qO-~ (Ck) 

.......", ~ \~.1 X\O-~ (:Ub) 

L(~.S'1 )(1\)"" (c.~) 

\ ~o,q 'tIO ... 3 C.Lo.) 

Reference(s) ~"'~\\;\'\~) \-Iu..~'" H.j E.\ec . .'t.-I("o..\ (V\~,,('\ee.ri\'\5 C\'"'(,.~i-t~~ Si~i~ 
h-I,(\-\\v\~ J ~C\..~e<;. b\'\-b~C; Jo""n W;\e'l ~ s,o'(\s j \'16\. 
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PI'"~~O T-\..f' WI-\)n T-lP P"c.tQ T-~P ",-De~ T-HP 

p,..o:.~o "n'-\..P m DeylT-I..P Pw-o-to1T-HP ftI-t>ev li-HP 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

\ Lco...~ ~:~e. i. (l.V'\ ~ side. ~. Cl [ '=:1 
'J.."IIc o p-tio ..... (l..\ . Se"t "vv\" \1'(\ "'..I. ... [_~=:1 LA I 
'5 1: V'\ pv..t ~c.. ~c. I-\~ IEN'lEI?'tII I ~c..~ \h 

It "I V'\ ~\,A.t Ro Ro .A. I A II I \c.>"H~ 

5 (c"",,,ov.."'e. pro~o+"pe ",il \ Q.J..J oa... s.s. [ * I [ ~ I CIr,) f 

I II I Y.;a.l kl \-\ 

b C 0 ~ ~v.." e p r-o'~o "\'1 pe lilT"" \ 0 W I)a..s.> [ :B I [ I 'laCk, F 

I II I Lk, l H 
1 C. OY\f\ 0 v..:-t e vv\ -de.r'lved ""T'\ \ C v.J I) a...s.s ~<>'1 I H~ [ ~ II c. I Lb j 1-\ , 

0'- "m,,'t I II I c. b, F 
[ II I \/.a.l~,t\ 

<6 C. OIM ~\A..i-e. m- c\"v-iv@l. "IT"" \1'1 l'ld$< -\cP r I I-\i: I c. II I Y~(b> F 

0\("10'1\'1 .. t I ___ II I l'l)1-\ 

I II J Ca..,F 
C) c..oVV\ o v.. -\~ pro"\o-t~ De \'T" hia'h r.>a.5os I "' II 1) I Lk) H 

<.l I II I ~C.k ,F 

\0 Lo",,", ov..1-e. C'll"'u-\ (\-\" 0 r-> "n-h 

""'" r, \... 01"1,," 50 c:. I 1>11 I "l Lk H ... , 
I II I c\.. f 

\ \ C OIM Ol",(t e. VY\- Je.~\ \I ~J "T" '" . "\- ,"''' "'''' ~O>'I' H~ I ., II E I (\oj F' .., \ 

C~ """," t I II I lb,H 
I II I ~Co.. F 

l~ C. 0 V\'\ 'P \A, ;-e m-deJ("'vPd. \\\T'I\ ~Ia~ CIl.-<"'" fd- \-\~ I E II I ~ llo H 
\J 

Or lIVV\ht I II I (0..., F 

I II I l .... ,1-\ 

I II I 
I II I 
I II I 

1* I"\u..-;,'\' '-:>t" ce.r-to~VV\e.~ ,,-,"'e.1Iroo "M" l " \ \ \np I II I 
\ \1\ o v.. ~ \ V\. ~"'e()s 1.<[, l \ ov- \ ~ O-therwi~e I II I 
c\, r~ , .... C'. t r.:.eY-fo~W\ 

J 

I II I 
I II I 

't - EI'\~\ xe. ~t ... l'I ~ \-.0...<' ~ee'" oe ... ..c )A I II I 
{ I II I 

I II I 
I II I 
I II I 
I II I 
I II I 
I II I 



42 ". 67 I)r()~ram IJs'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 6 i...SL..-T c... ~;!. ;).S il 'Set Fe ~or K- LBL 3 3\ ~5 cd 
h ~~ 0 35 5\ 00 

I' W'<\ - der',,, ec! ~ ittef"s. Rc.L. d. 3'-1. o.;t 
C()~r~i"e. 

'" R,N ?,s ~.2 ~ G-S~ \ 3\ .2;;l 01 
-t LSL 1\ 2.\ ).5 \I 060 Li 04 c.", a.\'\d. L~ 
'6To .;;t ~3 0;). ~"c..(""~ Re- X 11 ~c. ... \-\ i ~ \., 
'hR'" 2.5 53 

, 
Si 

STO \ 33 01 ~,","c\("Q {c.. SIO 5 33 0.5 (i.. ... ) Po..~!.o f:; Iter 
In P.T N_ ~5 ~:l i-'t 6-SB i :,\ ~.;). 01 a..V\~ '5"tore.. 

Iii l.Blt b 3J. ~5 la T-\.c.w P ... -:.:.I'rc;tct'lpe '1 04 
010 f GSS ~ ?Ii .;1.;1. O:l x 71 

RC.L 't 3"1 ot.f Rc...l ~ 3'-\ O~ 

"' 
-)<.- 2.i '8'* \) ',~ pI o.."{ Cole. X 71 

P.o.. ~ 3~ 03 l'n \/x ~.!; b.2 
~ O.l 070 STO '" 33 Cb ee ... ) 
-+ ~I h RTN ?>,5" ~c'l 

'" RTN 35 :>,;). 06i'\o...'1 Va. Lk ~ LSlf c. ~ ..1..5 13 M-t>er',,,eA "T" 
~ LBL B 3\ ~5 \:l.. If - Lew Po..$'" ~rc~c-t'iPe STO 0 33 00 Lew ~o...~S F I Ite~ 

'" &Se, ~ 31 ~.2 0.2 ~&~S 5 31 ;;),~ 0..5 
RCL. If 3i.J (J't ~e~ 0 ~'-I 00 

020 ~ ca V'I F"? 0 35 -, I 00 
~ <zi ~ &52. 4 31 ,;(J. olf . 
+ -x- '31 ~'1 tHsf'\o...'I Va. c.1c. -t- ('-S5 ., ~\ ~~ C'l 

ReL 3 3'1 03 
O'sf'\Q..,,\ L\c;, 

A.c.. \.. :3 ~'-I 03 
h RTN 35 .;I.~ 080 )I. '11 
S Li61.. f J ~ ,;(5 lit- T·I-\.';", Pc...~> t''rGto-t'lpe .y -)<.- 3i ~Lf PI!lOf'lo...'j Lb 

+ &~~ 3 ~\ .2..;1.. 0::3 PoLL 't 3,i.J 0'+ 
RCL 5 3<4 0,5 ReL 1 3,'1 0''1 

+ -x- 3\ 'bit Oi~pi ... 'i lk }C. ,1 
~ 0.;1., ~ -x- 3\ %'t D I !>f>\ 0..'1 (b 

030 R<"l b 3., 0 b iKl, 3'-1 01 
X "II 

~C .... 
KC.I... 3 =?'-l 03 

In RTN .35 .:l.:l O;:.r\<'\''1 X II 
~ LBL.. D 3\ J.5 Itt IT-I.HS .... P(\. ... ~yro\-ct'fp~ ~ o~ 

~ G-SB 3 2li .1.;1.. 0:3 090 "I %1 
~ 0;;), h RTN 35 ~a cn s p \ Cl. '/ V.l. L £\. 

R<"L :5 ~'lO.s .y LBl C 31 :lS 13 If<\-C)oari"e.d "n-" 

X 11 ~TO C 33 00 L C>I.>..J Pa...ss. F; itu' 

I~ -'(- 2.i %'t Oisp\a..'j ~ lk f G-SB :; 31 .;t~ 05 
{:\c...L b ~ ... Ob ReI... 0 2.'{ 00 

040 In RTN 3£ ~;;), 1);!.I"\o...'i Lie. \-, F? 0 35 '11 00 
{ Le,l \ 3i .15 01 

c.c.-v\f>v....+e of G-sB ;; ~i ::l..l 0"\ 
\r.". 3.£ ,3 RLI... Y 2.4 0'+ 
,=I.e.!... \ 34 01 rrfc. RU .. , ~Lj en 
)( '11 100 x It 

"" RTN 3.5 .J..;l ~ O~ 

I~ LB\.. ;:). ~\ ;tS 0;( 
(O~ f',-,-te 

..l. 'bl 

ReI... .1 3., O:l " -\(- ~, ~y \) i tot'\""'! V~ c.\, 
I," &S>~ \ ?>i J.;:). 01 <-" o..."'! L\<., RC,I.- 3 '1'-1 c>3 
. '&1 4.:.1" LCUoJ P'CL ., ~'1 0'1 

050 STO 3, 33 D~ (,l,,) ?a..~s ~,\te.r x ,I 

-\ G-~~ \ '?I .;l..~ C\ { -x- ~i '1',L.j P~~f'\a..,/ La... 
!R.,C.L a. 3'-1 e~ o...V\ok c;.-\o~e . 1+ (rss 1 -:'1 "lJ. 0, 
X " I RU ... i.i 34 c'-t 

'" \/x 35 ba 110 x ., 
OS'i 0 "i 33 Oit (<-I<.) 'n t<:T'N ?5 ~~ PbE"\Q..,( C"'--

~ ~\N 35 a~ ~ lSt... L.j ~l J,5 0"/ 
REGISTERS 

0 1 
-!;c... 

2 3 Lk. 4, c.i<- S Lk 6 c.j" 7 8 9 
\)~e.l RQ ( .. ow P"'Ss.) (i..owPu..~) (I-Ilsn r'<l.S6.) (\-liS;;'" ~<l.s» \'Y'\ 

80 81 82 83 84 85 86 87 88 89 

A IB Ie 0 E I I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

"bTC 1 33- 01 S'tc>'('"e. II 

"'" " 
'X 7\ 

'" c.~ 0 35 & \ cO 170 I-{' -~- '3i %'f t>ISr\a.'f ~ I...b 
v-. RlN ~S ~ R<..\... b 3~ Ob 
{- LI3i.. .5 ~l '<5 05 I~<..L. 7 3~ 01 
RC.\.. \ 34 oi (0,"", ~\ ..... :i·e Cl..\'\d . 'is 1 

'" X ~ 'I ~5 5.1 ~"to .... e. "W\", If -'):- 3\ ~If \:) i '>fio..'f c.C4.,. 
-+ %\ ~i"e.", -\~ IKL. .s 3~ 05 

120 C.\ )(.d. 3~ 5Lt I.f G-SB 1 I~I .<~ til 
C.HS y;;t (Low Po-So!:> Fil-ters) + 81 
I 01 \-, RiN 35 ~~ Ol"plo...'t Lo.... 

+ C;t -t LSi.. b ~i .2S Ob 
V\ A6~ ~S 6lt 180 ReI.. \ 3401 
of rx ~i 5Lt ..t.. &1 CO~f""'-+e. (l..v\~ 

SiC 1 33 01 m) ~ x;).. ~~ SY s+ore "m"} 
h RTN 35 ~ C\"tS 1'-4 ;l. 
I{ LSi.. 1 31 ~F; 0, I 01 ~\\leY\ {Q?, 

IQ<"l .., 3'-\ Or + 61 ~i~\-. ~ .... s::. ~;\ters) 
130 ~ XCl. 3.l .sLf c..O'Mpv...-te V\ ASS ::'0 bY 

ChS L{~ -fiX ~I sLj:" , 01 
\-Mil. STO 1 33 0, 

+ C;\ ~vn 1\-\ RTN 35 ~~ 
RLL, 34 01 190 

.l. ~I 
i.{ 0'1 

: 
<61 .. 

~ RTN ~; ;l..~ 

S i..13i..:f e 1"3.;( ~.!; I.=. m- C~r';"ec! IlTH 

140 ~IO 0 33 00 ~\~ '" ~C\.$S. Filter 
f ()-sB b 31 J...:l. Ob 
RCl... 0 3i.i 00 
h F? 0 3]; 11 00 
I~ 6-SB '1 3i ~.l. ett 200 

au b ~4 0(., 

~ G-S P, 1 3i ~~ 01 
...J.. '31 . 
-+ -'t- 3i ~'i C, ~fio..'( (.10 
R<..L.. !5 ~'i 0.£ 

150 A.'- L. .. ~4 C, . 
S\ .. 

-T -i(- .:3i '&!f- \:) i ~f' \0..'1 lie 
Rc.\... f::, 34 Ob 
I:!..C. L t 34 07 210 

+ 'bl 
~ C.:l. 
)( II 

D;~~\a..'1 .;I.e."" h RTN ~S ;;2.'< 
K \..BL t= 3i .=1.5 /.,5 VY\- t:>er. ,,~~ "1\" 

160 STo 0 33 00 \-\1 ~ \- ?o.. 50S. ~"\ H ev-

I-f- &-sa b 3\ ~J. Ob 
I~c..\.... 0 3L{ 00 
hF? 0 35 11 00 

I-f. G-sB ~ 3i.;2.~D'+ 220 

fKl... 5 3-' 05 
ALL 1 3'1 0, 
-!... 81 , 
bl.. O.;t 

LABELS FLAGS SET STATUS 
A ~+c.· ..... e B"Tr'L.Cwl"c..s.:. C W\- Ceri>le<l o 11" ~I~'" f'n.~:. Em -\:)er,ved o U ~e.! Rc. ~ -To:.. P<"'c.",c.~"ljpe Ti \..e.w PG..s.~ Pr( .. ~ct".:>e IT \-\, .. '" \>u.s.s FLAGS TRIG OISP 
a Se' ~o bT L.c.w Pa.>::. c"' - Oerived d T \-\, ~'" Pu.s> e .... -~ri\jed 1 ON OFF 
.1\0\- " W\ - \)e.f'." Pr'" ~"'~" i'''" T I.e.w ~,,"l"o> I"r,,""t4-t vpe T Hi",1-1 ~c..s.:. 0 D Jg] DEG ~ FIX D 
0 1 l. ....... p ... 'e 2 C ... t \..~ 3C.,,~ l .. 4 'S"tcre \'y, 

2 1 D ~ GRAD D SCI D 
",,"~c. lcv..· p"s,s. 1-1,,,,; ~S!> 

D ~ RAD D ENG 18 
5 c.o""'f', .. :te "- 6 (..<. .... I', .. ;t e i~ 7 c.. .. ""I' .. v~e 8 9 3 

2 

..,,-tc.-e ""( .. I') ~tcre. "' (HI' (H.,'l)Nvn 3 D ~ n~ 



44 Program Deserip'ion I 
Program Title "L" Attenuator (Generatgr I_mpedance Greater than Load Impedance) 

Contributor's Name H. Peter Meisinger 

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

City Wash ington, DC State Zip Code 20011 
'I:. 

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

Rs (series) = 
Z ~en ( KS-1 

S K 

Rp (parallel) = 
Z gen 1 

where 
S K-S 

Z gen 

Min Power loss db = 10 log 10 ( Z load 

R ser X R par 
Z out = R ser + R par 

Z out = 

(when Z gen = Zero) 

Computes and displays the minimum loss. 

S = V Z gen/Z load 

1 o (db;2 0) = E in 
K= E out 

J Z sen -1 jL + 
Z load 

+ (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 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. 



Skelch(es) 
R SERIES 

Z 
GEN. 

R 
PARALLEL 

Z 
LOAD 

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. 

Solulion(s) Z Z 

Rs (Series) Rp (Parallel) Loss Matched Z ge n Zero Z gen 
+ Pad + Pad 

l. 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 

Reference (s) 

45 
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Z gen 
~1 

Z load db R ser R par 

IL"Z9~ZL Match Zero Min db 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Enter Generator Impedance Ohms UJ[ -~ Ohms 
I _J [~-~ 
I_~I I 

2 Enter Load Impedance Ohms L.z-Il- _1 Ohms 
I _I l I 

I II I 

3a Enter Desired Loss db I C I I - - --- I Min loss db 
I- 11_ 

--

I 
[ II I 

% Compute Minimum Loss Pad I E II cl Min loss db 

I --Il -I 

_4 Comoute R series r D 11--- I Ohms 
1 ___ 1 [--

I 
5 Compute R para lie I I E I r j Ohms -

I II I 
6 Compute Impedance of Pad and Matched Z Gener- I II I 

f--

Il~ 1 ator combination as viewed by the load I f Ohms 
[ 

- --

II I 
l 

---

I I --I ,-7 Comoute Imoedance of Pad and Zero Z Generator 
combination as viewed by the load. I f I r b I Ohms 

I II 1 
8 Recall Z gen IRCL I I A J Ohms -

I Il 1 

f-9 Reca II Z load IRCLII_s--l Ohms 

I Il_-I 

10 Recall K = ~ = 10~db/LU) [RCL I Lc-l K 
~-- ... "'~, l- Il-~- _I 

11 Recall R series - I RCLJ L_D -I Ohms 
r-- _ I [-_-- I 

12 Recall R parallel I RCL 1 [ EJ Ohms 
'--

I 1 r I 
13 Recall S = Z qen/Z load I RCLII 3 1 s 

I 1 [ 1 

[ I [ J 
[ II I 

r I [ J 
I I [ I 
I II I 
I J l I 



STEP KEY ENTRY KEY CODE 67 
47 

COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 f LBL A 31-25-11 STO E 33-15 R par 

STOA 33-11 Z gen Ih KIN J5-22 
h RTN 35-22 n LRL n 32-25-11 
f _RI R 31-25-12 060 RCL A 34-11 Z gen 

STO R 33-12 Z load RCL D 34-14 R ser 
h RTN 35-22 + 61 ZG+Rs 
f LBL C 31-25-13 h l/x 35-62 

DSP 4 23-04 RCL E 34-15 R par 
2 02 Ih 1 Ix 35-62 

010 0 00 + 61 
81 

10(db/20)=K 
h l/x 35-62 Z out for matched 

a lOX 32-53 h RTN 35-22 Z gen 
STO C 33-13 K la LBL b 32-25-12 
RCL A 34-11 ZG 070 RCL D 34-14 R ser 
ReL B 34-12 ZL RCI E 34-15 R par 

81 ZG/ZL X 71 Rs Rp 
f \/X 31-54 

JZG/ZL=S 
RCL D 34-14 R ser 

STO 1 13-01 RCL E 34-15 R par 
t 41 + 61 Rs + Rp 

020 n )(2 3?-~.d. ZG/ZL 81 
1 01 h RTN 35-22 
- 51 {ZG/Zd-l f,rx- 31-54 .. 
+ 61 080 

q X2 32-54 
f Loa 31-53 

1 01 
0 00 
X 71 <:" 

~10 h RTN 35-22 
a LBL c 32-25-13 
f GSB C 31-22-13 

GTO C 22-13 
f LBL rJ 31-25-14 090 

ReL A 34-11 ZG 
RCL 3 34-03 S 

81 ZG/S 
RCL C 34-13 K 
RCL 3 34-03 S 

040 X 71 KS 
1 01 
- 51 (KS)-l 

RCL C 34-13 K 
81 [(KS)-l] /K 100 

X 71 
STO D 33-14 R series 

h RTN 35-22 
f LBL E 31-25-15 

RCL A 34-11 ZG 
050 ReL 3 34-03 S 

+ R1 ZG/S 
Rrl r 34-13 K 
Rtf i 34-03 S 
- 51 K-S 110 

h l/x 35-62 l/(K-S) 
X 71 

REGISTERS 
u 1 2 3 4 5 6 7 8 9 

S 
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A Z gen B Z load lC K 
D R series E R par II 
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Program Deseripfion I 
Program Title 1 % RESISTANCE VALUE SUBROUTINE 

Co~ribu~(sName TERRY MICKELSON 

Address PO BOX 608, 

City DUNCAN, B.C., CANADA State Zip Code V9L 3X9 

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 002: FIX,MAY BE DELETED IF THE CALLING 

PROGRAM PRESETS THE FIX MODE -OR- THE FIX MODE IS USED EXCLUSIVELY IN WHICH 

CASE STEP 027: 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 OIP 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 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. 



Sketch(es) 

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) 
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1% RESISTANCE VALUE SUBROUTINE. 

28 STEPS-ONE LABEL . NO REGISTERS USED. 

STEP INSTRUCTIONS INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

1 CHECK MAIN PROGRAM FOR A SUITABLE MERGE Cl[~ 
LOCATION.GTO THAT LOCATION. [ .ICJ 

2 PRESS g-MERGE or f-MERGE, READ CARD, ONE SIDE. I~I I 
3 IN W/PRGM MODE, KEY IN CALLING ROUTINES. CHANGE I -- I [ I 

THE SUBROUTINE'S LABEL IF IT CONFLICTS WITH I I L __ 1 
THE MAIN PROGRAM. r j[ I 

4 AFTER THE CALLING ROUTINES, KEY IN OUTPUT- [-_J l_ - I 
ROUTINE ROUTING OR NEW VALUE CHECK SUBROUTINE-

[ ... -_1 I_ I 
ADDRESS.ie PERFORMANCE WITH REAL COMPONENTS. [ II I 

5 CHECK PROPER OPERATION WITH KNOWN VALUES. I II I 
1. ___ I L ___ J 

6 --NOTE-- r ... --~-l r--=---J 
FILL IN THE LABEL AND ITS CODE IN THE PROGRAM r~[- .] 

LISTING. THIS WAS LEFT BLANK ON PURPOSE. 
[--1 r -- I 
I I [ 1 
[ II -1 
r -

J [- -l 
l_ ~~J 1- . ] 
[ I I j 
I_-J [.--1 
I 1 [ I 
[ I [ I 
I j l _ J 
[ .. - j [ ... I 
[--J L_-- . j 
r __ J L ____ I 
l----] [-I 

-- --- ---

[ . -1 [-] 
[ I r_~~ ____ j 
l J [--

--- -- --- I 
I I I I 
I 

.. 

1 I J 
[ I r-~_] 
[ j I 1 
I j [---I 

r I [ I 
I I L ___ I 
I I [ I 
i I [ j 
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STEP KEY ENTRY KEY CODE COMMENTS ~ rEP KEY ENTR' KEY CODE COMMENTS 
001 k LBL 3 25 Calculated value 001 'k UL ~ ~[ This is a shorter ,) L' 

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 IS USED ALLOWING LAST X 35 82 carry the input in 
INT 31 83 RND FUNCTION TO INT 31 83 the stack if ENTERt 
2 02 OPERATE PROPERLY. 10x 32 53 follows the label. 
- 51 X~Y 35 52 
10x 32 53 9 09 Step 002 [FIX] may 

010 X~Y 35 52 010 R 06 be deleted if the 
9 09 1/X 35 62 calling program is 
6 06 + 81 in the FIX mode. 
1 IX 35 62 I L'.<:;T )( ~') R? ( 21 steps minimum) 

81 10x 32 53 
LAST X 35 82 X~Y 35 52 
10x 32 53 DSP 0 23 00 
X ~Y 35 52 RND 31 24 
DSP 0 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 )OPTIONAL RTN. RESET 
ENG 35 23 
RTN 35 22 

030 

090 

040 

LBLs & STATUS TO 

100 AGREE WITH CALLING 
PROGRAM, IF LOADED 
FIRST. 

SET STATUS 
050 FLAGS TRIG DISP 

ON OFF 
0 0 II DEG • FIX • 
1 0 • GRAD 0 SCI 0 

110 2 0 • RAD 0 ENG 0 
3 0 • n_2_ 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

80 81 82 83 84 85 86 S7 S8 S9 

A B lc 0 IE 11 
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Program Deserip'ion I 
Program Title Wheatstone Bridge 

Contributor's Name Harry E. Parshall Jr. 

Address 3772 1\1enzie RD SE 

City Port Orchard State '/lash 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. 

Rect. inputs are first converted to Polar. 

Operating Limits and Warnings None 

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. 



Sketch(e5) 

Sample Problem(5) 

Problem 1 

Solution(5) 

Problem 1 
Press 

C 
o Enter 
5 EEX 3 R/S 

90 CHS Enter 
3 EEX 3 R/S 

90 Enter 
200 R/S 

R/S 

Display 
1.00EOO 

2.00EOO 

3.00EOO 

333. EOO ::'e" 
180. EOO = B)c. 

Reference (5) None 

Problem 2 

Press 
B 

200 R/S 
100 R/S 
300 R/S 

Problem 2 
Display 
1.00EOO 

2.00EOO 
3.00EOO 
600. EOO == ex 

53 



54 

vllieatstone Bridge 

real polar rect 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Read card into calculator. [~Jr_1 

2 Select in2ut mode: 1_------=1 C~] 
real I-ILJI I 1.00EOO 
polar [~-=] I I 1.00EOO 

rect I D II I 1.00EOO 

"3 To input real gO to steD 9. I II I 
4 Input impedances 1.2 &3. Q or y IENTEFJ j 

,.. ()r Y lR/s II I count 
I) Repeat step k. for all "3 impedances. I II I 
~ After all three impedances are input I II I 

calculator will dis21ay r or .x; dependin'- I II I 
I II I 

r--
on mode selected. r or x 

[RjS I [ 
I-- -- -

7 To see Q or v Dress: I Q or y 

8 For new case gO to step 2. I II I 
9 InDut resistances 1 2 &1 R IRis II I count 

10 Reneat sten q for al1~ee illlDedances I II I 
calculator will display R4 • I II I Rl., 

11 For new case 2:0 to sten 2. I II I 
I I [ I --I I [ I 
I II I 
I I [ I 
I II I 
I II I 
I II I 
I II I 
[ II I 
I II I 
I " I 
I II I 
I II I 
[ II I 
I II I 
I I [ I I 

[ [ [ I 
I -- --

I [ I I 
--~---.. ---

I II I 
-----~ 

I I [ I I 
"-----~-. --------

I II I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 {: L.6L ,q ~ I 2.') 12.. ;IN{) 

. 
fSl 57Dre -

I nl Cft/clA.-/4Te re~L /) f. l. 1 "{v 0 I 
/(./< 8~ ~(IL ~ '3 'lOs 

t f.-+,c, 31 't ~ 060 - S/ 
<m n ?? tJ£:) /(cr.. L S 3 'f oS' 
t p;!-s 71 1/ 4- 6 1 

:z.. 02 h X~y 3S'S2. 
~/c:;- {?q ?'rol :22 01 

.(' f'~c:. .~ I I{ 2 .c LAL a ?I :2 s- aO 

~ 
010 SI() I 3 J 0 I / nl 

r f1 ~~ 31'-11. 1<./.:- .K<-L 
3 03 .c f> ;;ts 3/ lI--2 

,f/~ 81..( sro 0 3~ () C 

+- P ~s 11 'i2 070 
h R '" '? Y S ~ 

s/v 3 3] 03 <;'77) / '<1,.£.")/ 

fU':,L. 0 3'--( 00 +- jJ --J:s 31 '1:2.. \ 
x 7/ :2. 1')2 snv'e 

I(CL I S'f OL ~/< F?4 2, ) ?2.) +-C> 
'6'1 of P':'s 31 '-r:2. 

020 .{: P?5 31 lf1. 5/-'; :Z 3 '30.;( 

r.:7VJ 22 () I PI f(.J .~ S' s< 
.c £.;1 L. [) '5/ .2 5- 1'/ rc"c /; S '7) ~ J~ 03 

.{:~<I!.n ~f 2:< tJO -r P~5 '? J <-;:l 

Ac...L.< 3 '-I C 5 080 :s 0'5 I 
IX. C-L :z S'f- ()2 .f. /c; &'4 
q R -+ fJ 32. 2..1. ~ f1 ts 31 'f.Z 
J<. C-L I '54 () 1 5 IV ~. ? ~ 04 
A CL () J 4- 00 h IU, .5 <; 5-~ 

q /I +/' ? 2 ) 2 5{ To <; 5 30:;7 / 
030 t. )c;ty '4 S'- S':2 t.~TJI} 3.5"'22 / 

h R 1- 3~ ~4 

- 5"1 
t. f{.j, <> s-<; ~ 
h xi!- y 3S-S-Z 090 

> ,11 I 
J" J( + .JS' ,Pi 
h x ;!.y <- .,.-2 
Rf't. .,- .<4 0<;" 

J<e.L'-i- ? 'f tJ'-l. 
040 q R ~p 3:<" 71-

h )(;,t y' ~ S-)1 FLAGS SET STATUS 

1-1 . ~~. {<' )3 0 
FLAGS TRIG DISP 

X 71 1 ON OFF 

L AJ,. ~< 5-~ 100 0 D Il2l DEG till FIX 0 

+ D 
2 1 D M GRAD D SCI D 

2 D ~ RAD D ENG ~ 
h /?+ ?< :.1f 3 

3 D I'A n-L-
P t../j L / .1/ 2. s- () I r- -; Y A../< f?1.f 

h )( i! Y .J s- ,')2 
LABELS 

A B e 0 E 050 C-:/c;> I 22 tJl 'rea../ ft> /a..V' rec: T 
-{' £.13 ~ ~ 31 25' 13 pO/<.1-r a b c d e 
-r r:; s- A 0 3/ ,z2 OD 
~ (l L n ?<f Qt., 0 1 2 3 4 

5fvre Us eJ/ 
Jl C £. 4- ?6 /J<'/. 5 6 7 8 9 

)( 71 
A Q. L 2. 3'-1-02 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

SO Sl S2 S3 S4 S5 S6 S7 S8 S9 

U5e{) u. 7EP useP u-stD USED L-L5~D 

A B Ie 0 E I I 
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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. Everyone 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 progra ms 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 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

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 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing/Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability i QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
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-DEL T A TRANSFORMATIONS 

RC TIMING 

SERIES R-L-C CIRCUIT ANALYSIS PROGRAM 

PASSIVE HIGH AND LOWPASS COMPOSITE FILTER DESIGN 

ilL" ATTENUATOR (GENERATOR IMPEDANCE GREATER THAN 
LOAD IMPEDANCE) 

1% RESISTOR VALUE SUBROUTINE 

WHEATSTONE BRIDGE 

HEWLETT' PACKARD 
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