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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION I

Program Title Low Pass Filter Design
File Name L P F L T R
Contributor’'s Name

Company (if applicable)

Address
City State/Country
Zip Code/Mail Code
Machine Size: 16K X 32K C
Peripherals Required: none

ROMs Required: none

Number of Bytes: 2,096

Program Description: This program uses constant K prototype T section and M
derived (M=.6) termination L section to design low pass filters. The pro-
gram will give high attenuation at specified frequencies in the stop band

by adding up to nine additional M derived T sections.

User accepts and uses this program material AT HIS/HER OWN RISK, in reliance solely upon his/her 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 CONSEQUENTIAL DAMAGES IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.



SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION II

Sample Problem

Design a Tow pass filter:
Characteristic impedance: 50 ohms
Cutoff frequency : 1 MHz (1000000)
Attenuators in stop band: 1
Frequency for attenuator: 1.5 MHz (1500000)

SOLUTION:

LOAD "LPFLTR".
RUN.

[
'."-

(———————— S8 OHM LINE --——---- =0
Enter input data as prompted.

Z.488E-903MH + 1. 91@E—BB3MFD—-;-.

- -
|
v

f ------- 5. 36&E-883 MFOD —————-—- i
| 1.323E-882MH é
é-E.E?EE—BBEHH + 4.?45E—693MFD—§
B 1. 871E-882HH é
é—E.4SSE—BBEHH + 1.9185—@@3MFD—§
lél fm———————- 58 OHM LIHE ————————-::-1::.

TERMIHATING SECTIONS GIWVE MAX
ATTEHURTION AT 12588688 H=z
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PROGRAM DESCRIPTION III

Operating Limits and Warnings

Reference(s)
Variables:
Name Description Length Comments
R Impedance
F(1) Cutoff frequency
A Number of attenuators

F( ) Frequencies for A attenuators



SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS

STEP INSTRUCTIONS
1 LOAD "LPFLTR" and press RUN.
2 Enter input data as prompted.

3 Results will be printed.




SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

CLERR

OIM MOids, Lalax, 0183, CClas,
Foeldo

FOR I=1 TO 18 @ Fi{I»=8 B HEX
T 1

DISP "ENTER THE CHARACTERIST
IC IMPEDANCE IN OHMS®
;@ INPUT R

ODISP ®@ DISP "EMTER THE CUTOF
F FREGUENCY";® INPUT FC13
DISP @ DISP "EHTER THE HUMBE
R OF ATTENUATORS IN THE STOP
BRAND":® INPUT R

GOTO 178

FOR I=2 70 RA+1

DISP @ DISP "FREG. FOR ATTEHN
UATOR NO";I-1;8 IMPUT FC(I>
NEXT 1

L=1088%R-(PIXF{122
C=1606000-(PIXFC1M¥R)
L{l)=_6%L-2

S{1)=_64%L-1.2

Cili=_6XCr2

GOTO 264

PRINT

IF A=8 THEHW 118
GOTO 850

FOR I=2 TO 1@

IF F{I>=0 THEN 27v@
MCID=SAR(I-FC12-FCIDEF (L2 -FC
132

LoIo=MCIX¥L-2
SCID=LXCL-MOI2EMCI D 2 (XM ]
X232

CCI»=CkMCI

NEXT I

PRINT

GOSUEB Va8

GOSUE 648

LOSUEB 688@

GOSUB 648

PRINT USIHNG 338 : L<1>

IMAGE " ~",29¥,"{",3X,D.0D0DE
’“MHII"ISX-‘II:“’II -"‘“.‘29}‘:.‘ Il:ll
LOSUB 648

PRINT USING 368 ; C

IMARGE "+--—--——- ".0.0DDE." M
FO ——————- +"

LOSUB 648

I=2

IF FCI»=8 THEN 5£8

PRINT USING 338 ; L-24LC(Id
GOSUB 648

PRINT USING 438 ;
IMAGE “+-".D . DODDE.
DDDE, "MFD-+"

GOSUB o48@

FOR I=3 TO 18

IF F{(I>=8 THEN 528
PRINT USING 338 : L{I»+L<I-1
3

2N

22,0022

<
MH + ".D.

Comments

Data entry

Print results



488
49A
586
=18
3208

o238
248
o598
268
278
288
298
680
61m
620
638
&40
658
668
678
688
598
788
vie

728
v3a
748
758

768

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

GOSUE 648

PRINT USING 438 ; S<Ia,CcI>
LOSUB 648

NEXRT I

PRINT USING 3328 ; L<I-1)+L<c{
3

LOSUB 648

GOSUB 68@

LOSUB 648

GOSUB 7e8

GOTO 736

PRINT USING 338 ; L-2+L¢1>
GOSUB ©4i

GOSUB 688

GOSUB 648

LOSUB 7006

GOTO 738

FOR N=1 TO 2

PRINT "{";TAB(322; "

NEXT N

RETURH

PRINT USING 438 ; Sci),Cci

RETURN

PRINT USING 718 ; R

IMAGE "0<{-———--—- ",DD0." OHM
LINE -—————- »an

RETURMN

PRINT

PRINT

PRINT "TERMINATING SECTIONS
GIVE MAX ATTENURTION AT":1
.Z2O¥F(1>; "Hz"

END
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PROGRAM DESCRIPTION I

Program Title Ladder Network Analysis

FleName A N A L A D

Contributor’s Name

Company (if applicable)

Address

City State/Country

Zip Code/Mail Code

Machine Size: 16K ® 32K O

Peripherals Required: none

ROMs Required: none

Number of Bytes: 6,969

Program Description: This program will analyze circuits with a "Ladder" topo-
Togy, (i.e., alternating series and shunt elements). The circuit can be
made of R, L, C networks and lossless transmission lines. The size of the
circuit is not restricted, only the topology. Output options include a

table or graphs.

User accepts and uses this program material AT HIS/HER OWN RISK, in reliance solely upon his/her 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 CONSEQUENTIAL DAMAGES IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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PROGRAM DESCRIPTION II

Sample Problem
For illustration, the nine element, one dB ripple Chebyshev low pass filter
with one GHz cutoff. For reference to this program, the circuit is shown
below. The characteristic 1ine impedance is 50 ohms.

1 I | I | 1 | I I 1

] | ! 1 ! | LYY L I
;‘.};}},— 9.4673 ;(.:Sg 8.9063
nh !} I i nh 1 I nh 1
: 1 1 [ . | 509

=3
2

| | : ]
| i . ]
:—r‘6.9aaz_ T 9.936 : 1010538 | “T 9.936 : T 6.9832
| l pf I pf 'T pf 1 pf | pf
Pt s
A T A T A T : 3 : 2 : 1 : Circuit numbe:
C S sy 2 s,y e s 2 8 [ Circuit type
Lower bound for analysis: .95
Upper bound for analysis: 1.02
Frequency interval : .005
Load resistance : 50
Characteristic impedance
for computing VSWR : 50
Source impedance : 50
SOLUTION:
LOAD "ANALAD".
RUN.
Enter input data as prompted.
Select option #3 for following:
.f'f
!
2 |III
f
/ Xmin 95088 GHz
I,.-‘ Amax 1.a2688 GHz
i ,."" Htic .8aa588 GH=z
J
[T A Ymin 1.060080
Rty s Ymax Y .8B8a86
T A ¥Ytic 1.00600
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PROGRAM DESCRIPTION III

Operating Limits and Warnings Will currentliy handle up to 20 circuit elements.
Change the dimension of I( , ) in Tine 40 to support larger circuit elements,

(i.e., I1(50,4) to handle 50 circuit elements).

Reference(s)
Variables:
Name Description Length Comments
I(, ) Circuit element data
F1 Lower bound of frequency analysis (GHz)
F2 Upper bound of frequency analysis (GHz)
F3 Interval for frequency analysis (GHz)
R1 Load resistance
RO Source impedance
VA'| Characteristic impedance
N Number of circuit elements
Qo Y min for graph
Q1 Y max for graph
Q6 Y tic for graph

Q Option
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SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS

STEP INSTRUCTIONS

1 LOAD "ANALAD" and press RUN.
2 Enter input data as prompted.

3 Select option #3 and graph will be generated.




-

SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS
Circuit Catalog

NUMBER DESCRIPTION  CIRCUIT

1. Series C

2. Serijes L

3. Series R

4, Series tank
D

5. Shunt C

6. Shunt L

7. Shunt G

8. Shunt tank

9. Transmission

Tine

[ bl I 3

INPUT DATA LINE

NUMBER,  NUMBER, NUMBER,  NUMBER,
1, (C,pf)
2, (Lynh)
3, (R, 2)
4 , (L_rh), (C, PF), (G, mho)
5 , (C,pf)
6 , (L, nh)
7, {G, mho)
8 , (L, nh), (C, pf), (R,ohms)
9 , (2o, @), (L, in), (Y& )

11



SERIES 80 USERS' LIBRARY

USER INSTRUCTIONS
Circuit Catalog

INPUT DATA LINE

NUMBER DESCRIPTION CIRCUIT NUMBER, NUMBER,  NUMBER, NUMBER,
10. Series shorted l I 0, (Zo, 2), (L, in), (¥e )
stub
O

11, Series open I I n o, (20, 2), (L, in), (/=)
stub

12. Shunt shorted 12, (2o, 9), (L, in), (X )
stub

R S

13. Shunt open 13, (Zoi Q), (L) 1n)1 (/E_ )
stub —
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SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

CoM M

CLERR

OFTIOH BRSE 1

DIM AC2,32.BC2.32.,C(2,3»,002
;33,1028.4%

DISP "ENTER THE LOWER BOUND Data entry
FOR ANALYSIS®

INPUT F1

DISP @ DISP "ENTER THE UPPER

BOUND FOR ANALYSIS" ;

INPUT F2

DISP @ DISP "ENTER THE FREQU
EHCY INTERVAL":

IHPUT F3

DISP @ DISP "ENTER THE LOARD

RESISTAHNCE™:

INPUT R1

DISP @ DISP “"ENTER THE CHARA
CTERISTIC IMPEDRNCE F
OR COMPUTING VSHR™:

INPUT Z8

DISP @ DISP "ENTER THE SOURC
E IMPEDARNCE";

INPUT RB

DISP @ DISP "NUMBER OF CIRCU
T ELEMENTS™;

INPUT H

CLEAR

DISP "FOR EACH ELEMENT. ENTE
R DATH AS REQUESTED:"

FOR S5=1 TO N

DISP @ DISP “"ELEMENT";S&;":"

DISP "CIRCUT TYPE":;

INPUT I(S5.,12

OM I(S,1>» GOTO 268.266.268,2
9@,2608.260,268,298.296,290.2
96.298,298

DISP "ENTER 1 DATA ELEMENT":
INPUT I(5.22

GOTO 310

DISP "ENTER 3 DATA ELEMENTS"

INPUT I1(5.22.I(5.3>»,1(5.4>

NEXT S

CLEAR

DISP ™ ANALYSIS TYPES:"
DISP

pIsp * 8» TABLE 1°

pDIisp " i>» TABLE 2"

ODISP * 2» GRAPH 1"
pIsp * 3> GRAPH 2"

DISP " 4> GRAPH 3"

DIisep ™ 5> GEAPH 4"

DISP

oDIsp ¢ EHMTER OPTIOHN";
INPUT @&

CLEAR

@6=1 Set graph limits

IF =2 THEN GB&=1 =

& Q1
IF @=3 THEHN 08=1 & 01

1.
7

13
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48n
458

566
518
520

538
548
558

560

578
S88
598
&89
610
c2a
538
€40
658
€60

&7 e

&g8a
o299

rao
716
rZa
738
748
759
768
77a
78@
790
=15 1% )

g1a

820
838

240
850

860
g7a
2506
890
Sao
218

oza
938
S48

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

IF @=4 THEHN G8=6 & {1=6

IF D=5 THEN 808=0 @ Ql=60 & 0

=18 Frequency analysis loop
FOR F=F1 TO FZ2 STEP F3
ACL,12.0(1,1>=1
ACZ2,13,BC1,12,BC2.132.CC1,1>.
c¢2,13.,D0(2,1>=8

FOR I=1 TO H

A(1.2>,0C1.22=1
AC2,2>,BC1,23,B2,:22,CC1,22.
CC(2,22.D¢(2,22=08

ON I<I,1> GOTOD 57v9.588.638.6
c@,718.740,770,56808,8508,9168.9
48,9706, 1008

C=I<¢1.,2>

B{2,2>=—-588-(3 1413539%kF*C>
GOTO 1828

L=IC(1I,2>

B(2.2)=6.2B32%F%L

GOTO 1828

R=1I<1.,2>

B(1.2)=R

GOTOD 1824

L=I¢1.2> @ C=I<1.3>» @ G=I<(1I.

Circuit Toop

47
Di=G~2+( . BP62832%XF¥C-1-(6 . 28
32¥F¥L20~2

B(1.,2>»=G-D1
B(2,2)=—(.0B62232%F%C-1-(6.2
g832%F%kL22-D1

GOTO 1@20

C=I<1.27
C(2.,23=3.14159%F%C- 500

GOTO 10208

L=ICI.,2)
C(2,2)=—1-(6.2832%F%L>

GOTO 1628

G=1(1.,2>

c<l1.22=G

GOTO i8ze

L=I¢I,2> 8 C=I<1,3) @ R=ICI;
472
D1=R~2+(6.2832%F¥L-588-{3 14
159%F*¥CHro>~2

cil,23=R-D1
CC2,2)=—(6.2832%¥F¥L-588-(3 .1
4159%F¥CO>-D1

GOTO 1828

Z=1¢1,2> @ L=I<1,3» @ V=ILI.,
43

AC1,2»=C0S¢ . 53127XFELXY>
B(2,2>=SINC.S53197XFXLXVI%Z
CC2,23=SIH( S3197XFELXVI/Z
D¢1.,2>=C0S¢.531937%FXL¥\V>

GOTO 1828

Z=1¢1,2> @ L=I<{1,32 @ ¥=I(I.
47

B(2,2)=2%XTANC S31237kFXLXV?
GOTO 1828

Z=1¢1.2> ® L=I(1,3) @ Y=I(I.
43
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SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

B(2,2>=2-TANC . S3197¥FkLIV)
GOTO 1828

Z=1(1,2>» @ L=I<I,3) @ Y=I(I.

42

CC2,2y=—1/(Z%¥TANC . S3197%F¥LX*

Wr2

GOTO 1828

Z=1¢1,2» @ L=I<(I.,3> @ Y=I<1
42
CCz,2=TAN{ . 33197kFkLAV) -2
ACL,3>=AC1,2X¥AC1.1)2-RALZ. 22
¥ACZ2, 1>+BC1.2>¥CC1,12-BC2.2
YXC(2:10

AC2,3>=AC1,2>¥A(2, 1 X>+A(2.,2)
¥AC1,12+B(1,2>%C(2,1>2+BC2.,2
YRCCL 1D
BC1.32=AC1,2X¥B(1,1:-AC2,22
¥BC(2,1>+B(1.,22¥DC1. 12~ 8(2,2
2E¥DC2.10

BC2,3>=AC1.,22¥B(2,13+A{2,2)
¥E<1,10+B(1.,2>¥0¢2,1)+B(2.2
»¥0C1, 10
C(1.32=CC1,2X%AC1.,10-CC2
¥AC2,1>+D(1,22%CC1, 12-0¢
YRCC2.1)
C¢z2,3»=CC(1,2)%RA(Z,
¥AC1,124DC1,22%CC2,
PRCCL.10
DC1,35=C(1,22%B(1,12-CL:
¥B<2,1>+D{1,2>%0C1,1>-D¢
»¥0cC2,1)
DC2,33=C{1,2X¥B(2,1>+C(
¥B<1,12+D{1,2X%D(2,10>+D
»¥DC110
ACl.10= ACL.3)
A2 €2,3)
B(1
B¢
L

22
2

M\-

13+C
24

I:I.-s.

b
1

S’ et

2
C{1,1;
cc2
b1
b2

%

A

CICIO('?UJUJI

[ Y ol

[N

NE
M=A{1,1>%R1+BC1:1)

u=cC 1;1)*R1+D{1J1)
0=ACZ2,;1>¥R1+BC2, 12
P=C{2,12¥R1+D{(2, 1>
E=(M+ZBXU>~2+(0+ZB%kP)~2
H=M~Z2—-(Z8XU>~2+0~2-(ZBXP>~2
S=2¥Z8%X(0XU-M*XP>
T1=SQR({HsEX~2+(S/EX"~2)

»
s
.
’
]
»
Kl
T
LS
<

IF H>=8 THEHN 1360
IF S>=8 THEN 1328
GOTO 1348

H2=@

GOTO 1358

N2=1

GOTO 1359

HZ2=-1

T2=368-6 . 2832¥ATH(S-H>+HZX1
88

Comments

15



1369
1378
1388

1390
1458
1418
1428
1438
1448
1456
1468
1478

1488
1498
1568

1518
1528
1538
1548
1558
15686
1578

1528
1528
16808

ic1@
1628
1638
1648

1658
1668
ic7@
1688

1638
1708
1718
1726
1738
1748
1750
1760
1778
1788
17906

1808
1310

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

T3=(MXU+DXP I (U~24+P~2)
T4=(OXU-M¥kPI~-(U~2+P~2)

T5=4 .3429%LOG(C (M+RBXUI~2+(
O+RBXPY~23 - 4XRBEXR1 D)

IF M+ROXU>=8 THEH 1428

IF 0O+RBXP>=8 THEN 14498
GOTO 1468

Hi=8

GOTO 1478

Hi=1

GOTO 1470

Hi=-1
T6=368-(2%3 141539 )>XATNC(O+R
OXP)> - (M+RBXU>>+N1X 180
T7=C(1+T1>-(1-T12
T8=8.686%L0OGC(1-T1)

ON G+1 GOTO 1558.,1648.1518,
1518,1538. 1538

Y=T7¢

GOTO 1728

¥=T5

GOTO 1728

PRINT "FREG:";F;"GHz"
PRINT

PRINT USING 1988 ; "L0OSS <d
b2>*,T5

PRINT USIHG 1988 ; "INS PHA
SE, (dea2™.T6

PRINT USING 1986 ; "VSHR".T
7

PRINT USING 1988 ; "REFL PH
ASE (dea".,TZ2

PRINT

PRINT

GOTO 1788

PRINT "FREQ@:";F;"GHz" @ PRI
NT

PRINT USING 1988 ; "R IMN <o
hms2>",T3

PRINT USING 1988 ; "X IN <o
hms>".T4

PRINT USING 1988 ; "REFL MA
G",T1

PRINT USIHG 1988 ; "REFL DE
DOWH", T8

PRINT

FRIHNT

GOTO 1788

IF F#F1 THEHW 1778

PENUP @ GCLEAR

SCALE F1.F2,08.,01

XKAXIS 08,F3.F1.F2

YAXIS F1.086.00.01

PLOT F.Y

HEXT F

IF @=2 OR @=3 THEN PRINT TH
B(132; "VSHRE"

IF =4 OR =5 THEN PRINT TAH
B(9>,;"INS LOSS (DB>"

IF @<2 THEHN 328

Comments

Output option O

Qutput option 1

Set up graph options 2 - 5

Plot

End frequency loop

If graph, print axis bounds and
units




1828
1838

18406
1859
1268
1ave
15388
1358
195a8
1918

1926
1938

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

COFY

FRINT @ PRINT USING 1218 ;
"¥min®,F1l,"GHz"

PRINT USING 1918 ;i "Xmax".F

2,"GHz"

PRINT USIHNG 1918 ; "Xtic".F
3 . n GHZ“

FRINT @ PRINT USING 1218 ;
"Ymin®, Q8

PRINT USING 19218 ; "Ymax".@
1

ERIHT USING 1918 ; "Ytic".@

PRINT @ PRINT

IMAGE 22A.M0ODD.DDDDD
IMAGE 12A.,MDDD.DDDOD.X. 3R
GOTD 320

END

17



SERIES 80 USERS' LIBRARY

PROGRAM DESCRIPTION I

Program Title Active Filter Design

FieName A C T F I L

Contributor’s Name

Company (if applicable)

Address

City State/Country

Zip Code/Mail Code

Machine Size: 16K X 32K O

Peripherals Required: none

ROMs Required: none W
Number of Bytes: 7,528

Program Description: ACTFIL designs Butterworth or Chebyshev filters with roll-
offs of 12,24, or 36 db per octave (48 for Butterworth). Values of components

are listed, and a schematic is drawn.

User accepts and uses this program material AT HIS/THER OWN RISK, in reliance solely upon his/her own inspection of the program material and withoutN
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 CONSEQUENTIAL DAMAGES IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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PROGRAM DESCRIPTION II

Sample Problem

Design a high pass Butterworth filter with:

Cutoff frequency in Hz: 1000
C in microfarads: .001
DB of attenuation per octave: 48
Ri= Z1@s6.58729302
RZ2= 216174.622133
SOLUTION: R3= 88471 .3375732%
Fd= 285681 . 27572
LOAD "ACTFIL". F5= 132484 453539
RUN. ReE= 1915684 111523
EY= 1@61?8.343949
Enter input data as prompted. R8= 1623532.843383
ﬁjw*
F1
R332
(1 o F‘E M
IN RPN
1l I - N
" ' J ™ ouT
.-'|| ) "1:_________________
Iy W £
F2 +
R4
RE P
SR £
L_,-'
_ HIGH FPRSS FILTER
THIS REPRESENTS OME 120DB SECTION
FOR OME SECTION USE 11 AND RZ.
FOR TWO SECTIOHS USE R1 & RZ FOR

THE FIRST- R3 % R4 FOR THE
SECOND. ETC.
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION III

Operating Limits and Warnings

Reference(s)
Variables:
Name Description Length Comments
F Cut-off frequency (Hz)
Q$ Filter type M
P Low pass or high pass
R Resistor values (ohms)
C Capacitor values
A Attenuation in db/octavé
R1-R8 Resistor values
R9 Number of resistor values used
C1-C8 Capacitor values

C9 Number of capacitor values used




STEP

SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS

INSTRUCTIONS

LOAD "ACTFIL" and press RUN.
Enter input data as prompted.

Results will be printed.

21
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SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

CLEAR
E3.C9=8
ODISP "ENTER © FORE CHEEBYSHEWY
B FOR BUTTER

WORTH" ;
IHFUT Q¢
IF @%="C" THEN T=1 @ GOTO 38
@

=Il i =2 '2 1 :_3‘
éng$1BB THEN T GOTO 28 Butterworth
DISP @ DISP "EHTER 1 FOR LOW
PRSS 2 FOR
HIGH FARSS";
INFUT P

IF P=1 THEH 136

IF P=2 THEH 4964

COTD 88 Low pass
DISP ® DISP "ENTER CUTOFF FPR

EQUENCY IN H=z":

INPUT F

DISP @ DISP "EHTER F IM OHHMS

INPUT R

DISP ® DISP "ENTER DB OF RATT
EHURTION PER OCTAVE®";
IMPUT A

ON A-12 GOTO 218,258,314, 398
LGOTO 174

C2=_787-(6.28%F%R>
Ci=1-C(R¥{(6 28%F>% _7ar:
Co9=2

GOTO 15589

CZ2=_3B27-{(6. 2BXF¥R)
Cl=1-C(R¥{6 .28%F>% . 3827
Cd=.9239-(c . 2BX¥FXR)
C3=1-C(R¥{c 28%F>% 9239
Co=4

GOTO 1558
C2=.2588-(6 . 28%F%R>
Cil=1-(R¥(6 Z28%F)¥% . 2588>
Cd= 7B71-(6 2B¥FXR)
C3=1-{(R¥(6 _ZEXF)% 7871)
Ce=_969%-(6 . 28%F%¥R)
C5=1-(R¥(6.28¥F>¥ . 9659)
Co=5

GOTOD 1558
C2=.1951-(6 . 28%¥F¥R>
Ci=1-{R¥{6_Z28%¥F>% _ 1951)
Cd4=_5556-(6 . Z2BXFiR)
C3=1/(R¥(6 . 28%F>% _5556)
Ce=_8315-(6.28%F¥R>
C5=1-(R¥(6 _28%F>% 8315
C8=.98@88-(6 _28%FXR)
C7=1/(R¥(6.28%F >%. 9888
Co=8

GOTO 1558 High pass
DISP # DISP "ENTER CUTOFF FR
EQUENCY IN Hz";

INPUT F

DISP ® DISP "ENTER C IM MICR
OFARADS ™ ;




Gi’

o
[
=

57a
520
594
&80
610
628
638
648
658
668
678
€88
690
rao
71l@
720
738
748
758
Y6l
77e
7 8o
798
gas
818
gz2o
g3a
248
85a
860

B7A
888
890
San
S1@

9206
938

940
258

960
9ra
280
398
1888
ip1a
1828

1638
1848a

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

INPUT C
C=0C% . @a68881
DISP ® DISP
EHURTION PER
INPUT A

ON A-12 GOTO
GOTO 548
R1=_.787-(12.
R2=1-{(R1¥C~2
R9=2

LOTO 1558
R1=_.3827~-(12
RZ2=1-{(R1%¥C~2
R3=.9239-(12
R4=1-(R3¥C~2
R9=4

GOTO 1558
R1i=_2588r(12
R2=1-{R1%¥C~2
R3=.7871-(12
R4=1-{R3*C~2
R5=.9656-(12
R6=1-(R5¥C~2
R9=6

GOTO 1558
R1=_1951-(12
RZ2=1/(R1*¥C~2
R3=.5556-(12
R4=1/(R3¥C~2
R5=.8315-(12
R6=1-{ROXC~2
R7=.9888-(12
R8=1-(R7¥C~2
R3=8

GOTO 1558
DISP @ DISP
PASS

HIGH PASS";
IHPUT P

IF P=1 THEM
IF P=2 THEH
GOTO 868
DISP @ DISP
REGQUEHNCY 1IN
INPUT F
DISP @ DISP

INPUT R
DISP @ DISP
ENURTION PER
INPUT A
ON R-12 GOTO
GOTO 956
Bl1=_.573-(12.
B2=1-{6 . 28%
C2=B1+B2%50
Cli=1-(R~2%C
3322

co=2

GOTO 1559

"ENTER DB OF ATT
QCTAVE";

588,620,680, 760

26XFXCH%2
¥(6 . 28%F2~22

.D6XFXCH%2
¥(& 28%kF>~2)
.S6XFkCHO%2
¥(6 _28%F>~2)

.O6XFXCO(2
¥(6.28%kF1~2)
.O6XFXCH%x2
¥(5 28%F>~2)
.O6¥F¥XCH>%x2
¥(6 . 28%XF>~2>

.O6XFXCO k2
¥(6 . 28%F>~2>
.O6XFXCH%x2
¥(6 . 28%F2~2)
.O6XFXCr%2
¥(6 . 28%kFr~2>
.S6XFXCO%2
¥(6 28%F>~2)

"ENTER 1 FOR LOW
2 FOR

916
12986

"ENTER CUT OFF F
H=z";

"ENTER R IN OHMS
"ENTER DB OF ATT
OCTRVE";
998.1858,1158
S6X(FX1 231 2%R>
CFX1 _231)2%¥R>

R(C.579~2-43
2¥(6 _28¥(F¥1-231

Comments

Chebyshev

Low pass

23



24

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

Mi=_17-C12 S6¥(F¥1R317%kR>
M2=1-(6 . 28%(F¥1 831)>%R>
C2=M1+MZ2XSAR( . 17~2-4>
Ci1=1-(R~2%C2%(6 28%(F%1.831
22022
N1=.789-(12 S6X(FX S5372%R)
H2=1-(6.28%(FX S79)¥R)
C4=N1+H2%SQR(.782~2-4)
C3=1/(R~2XC4¥{(6 28%(F%1 231
22~2)

Co=4

GOTO 1556

Ml=_877-C12 S6¥(FXx1 B11Y%R>
M2=1-(6 . 28%(F¥1 B11)>%¥R>
C2=M1+M2%XSQR( . B77~2-4)
C1=1-(R~2%C2%(6 28%(F¥1 611
23020
N1=_276-(12 SEX{(F% 768)%R>
NZ=1-{6 .28%(FX 768)%R)
C4=N1+H2%XSAR( .276~2-4)
C3=1/(R~2XC4¥(6 28%X(Fk .768)
22
P1=.732-C12 S6¥(F% 3962 %R>
P2=1/{6 . 28%(FX 396)%¥R)
Ce=P1+P2%SQR(.732~2/4)
CO=1-(R~2XCEX(6 .28%(F% . 396>
22

C9=6

GOTO 1558

DISP @ DISP "ENTER CUTOFF F
REQUENCY IN Hz":

INPUT F

DISP @ DISP "ENTER C IN MIC
ROFARARDS" ;

INPUT C

C=C¥ . 86880601

DISP @ DISP "ENTER DB OF AT
TEHUATION";

INPUT R

ON A- 12 GOTO 1389.1428, 14208
GOTO 1348
R1=_.379-(2%(6 28%X(F¥ . 815»>%
Cokz

R2=1-(R1¥C~2%<{6 Z2B8X(F¥.815)
323

R9=2

GOTO 1558
R1=_17-C2%(6 . 28X<(F% 3722%C)
*2
R2=17(R1¥C~2¥(6 28%(F% .97
a‘\z ;'|
R3=_789-(2%(6.28%(F¥1 .675)>)
¥Crixz

R4=1-(R3*%C~2%k(6 28X{F%1 675
R Rat=p

R9=4

GOTO 1558
R1=.877-(2%(6 . 28%(F¥ . 989)>%
Crk2
R2=1/(R1¥C~2% (6 _ ZBX(F¥. 989>
2023

High pass

Comments




1508
1518
1328
1538

1548
1558
1568
1578
1588
1598
1608
161@
1628
1538
1648
1658
1668
1678
1688
16986
1768
1718
1728
1738
1748
1758
1768
1778
1788
1798
1808
1818
1828
1838
184@
1858
1868
1878
1888
1858
1588
1318
1928
1938
1948
1958
1968
1378
1988
1958
2888
28ia
2828

2836

Listing

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

R3=.276-(2%(6 28%{(F¥1 311H>%

Crkz

R4=1-(RIXC~2%{6.28%<{F*1 31>

pRAP-

R5=.732-(2%(6 _28%(F¥2 5222%

cCrxz

RE6=1-(ROXC~2%(6 . 28%(F%Z2 .52

PRt

R3=6

IF C9=8 THEHN 174@
PRINT "Ci=";Cl1

IF C9=1 THEHN 1919
PRINT “C2=";cC2

IF C9=2 THEN 1%1@
PRINT “C3=";C3

IF C9=3 THEN 191@
PRINT “C4=";C4

IF C5=4 THEN 1918
PRINT "C3=";C5

IF CS=3 THEN 1918
PRINT “Ce6=";C6

IF C9=6 THEN 19108
PRINT "C?=";C7

IF C9=¥ THEN 19186
PRINT “C8+";C8
PRINT

PRINT

GOTO 191@

FRINT "R1=";R1

IF R9=1 THEN 1916
PRINT “R2=";R2

IF R9=2 THEN 1918
PRINT "R3=";R3

IF R9=3 THEN 1918
PRINT “R4=";R4

IF R9=4 THEN 1918
PRINT "R5=";R5

IF R9=3 THEN 1918
PRINT "R6=";Ré&

IF R9=6 THEHN 1918
PRINT "R7=":R7

IF RS=7 THEN 191@
PRINT "R8=":R8
PRINT

PRINT

PRINT

PEN 1 @ GCLEAR
SCALE ©.68.8, 26
MOVE 16.17

DRAW 16,25 @ DRAW
IF P=2 THEN 2828
DRAW 31,25

MOVE 31.24 @ DRAW
MOVE 32,24 B DRAW
MOVE 32,25

GOTO 2838

DRAW 38,24 R DRAMW

29,25

31,26
32,26

31.26 @ D

RAW 32,24 @ DRAW 33,26 # DR

Al 34,25
ORAW 49,25

Comments

Print component values

Low pass

High pass

Draw schematic

25



SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

2040 DRAW 49.4 @ DRAW 31,4 @ DRA
W 31,11

20858 DRAW 35,11

2060 MOVE 35.6 @ DRAW 35,22 @ DR
AW 43,14

2870 DRAW S4.14 @ MOVE 43,14 @ D
RAW 35.6

288 MOVE 22.14 B DRAW 22,4

2698 MOVE 19.4 @ DRAW 25.4

2198 MOVE 28.3 @ DRAW 24,3

2118 MOVE 21.2 @ DRAW 23.2

2126 MOVE 21.75.,1 @ DRAW 22.25.1

2138 MOVE 54,15 @ LABEL "OUT"

2148 MOVE 1.18 @ LABEL "IN"

2158 MOVE 36,17 @ LABEL *-"

2168 MOVE 36.11 @ LABEL "+"

2178 MOVE 35.17 @ DRAW 29,17

2180 DRAW 29.14

2198 IF P=2 THEHN 2448

2208 DRAW 26,14 @ MOVE 26,13

2218 DRAW 26,15 @ MOVE 25,13

2228 DRAW 25,15 @ MOVE 25,14

2238 DRAW 22,14

2248 MOVE 1,17 @ DRAW 7,17

2258 DRAW &.18

2268 DRAW 9,16 @ DRAK 18,18 R

2270 DRAW 11.16 @ DRAW 12.17 ‘@%

2280 DRAW 22.17 ® DRAW 23.18

2299 DRAW 24,16 @ DRAW 25,18

2398 DRAW 26.16 @ DRAW 27,17

2318 DRAW 29,17

2328 MOVE 9.19 @ LABEL "R*"

2338 MOVE 24,19 @ LABEL "R"

2348 MOVE 38.5.22.2 @ LABEL "C1*"
2358 MOVE 38.5.21.1 & LABEL "C3"
2368 MOVE 38.5.19.9 @ LABEL "C5"
2378 MOVE 38 .5.,18.7 @ LABEL "C7v"
2388 MOVE 38.1

2398 MOVE 24.,11.3 @ LABEL *c2*®
2488 MOVE 24.,18.1 & LABEL “C4"

2418 MOVE 24.8.9 @ LABEL "Cé"

2428 MOVE 24,7 .7 @ LABEL "C8"

2438 GOTO 2660

2448 MOVE 29,14 @ DRAW 28.14

2458 DRAW 27.13 @ DRAW 26,15

2468 DRAW 25.13 @ DRAH 24.15

2478 DRAW 23,14 @ DRAW 22,14

2488 MOVE 1,17 @ DRAW 8,17

2498 MOVE 8,16 @ DRAHW 5,18

2508 MOVE 5,16 @ DRAW 9. 1%

2318 MOVE 9,17 @ DRAW 24,17

2528 MOVE 24.16 @ DRAW 24,18

2538 MOVE 25,16 @ DRAW 25.18

2548 MOVE 25,17 € DRAW 29,17

2538 MOVE 38.5.22.32 B LABEL "R1" )
2568 MOVE 38.5.21.1 @ LABEL "R3" W
2578 MOVE 38.5.,19.9 @ LABEL "RS"

2588 MOVE 368 .5.18.7 # LABEL "R7?7"

2598 MOVE 24,11 .3 ® LABEL "R2"

2688 MOVE 24.18.1 # LABEL ®"R4"



2618
2628
2638
2648
2659

266808
2678
2688
2698

2788

2718
2728
2738

2748

2758
2768

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

MOVE 24.,8.9 @ LABEL "RG"
MOVE 24,.7.7 @ LABEL "R8"
MOVE 8,19 @ LABEL "C*

MOVE 24,19 @ LABEL *"C"

MOVE 28,1 @ LABEL "HIGH PAS

S FILTER"®

COPY @ CLEAR €& ALPHA

FRINT

IF P=2 THEN 2738

PRINT "THIS REPRESENTS ONE
120B SECTIONFOR ONE SECTIOHN
USE C1 AND Cc2. "

PRINT "FOR TWO SECTIONS USE
Cl & C2 FORTHE FIRST- C3 &
C4 FOR THE"

FRINT "“SECOHWD. ETC.®

GOTO 2768

PRINT "THIS REPRESENTS OMNE

120B SECTIONFOR ONE SECTION
USE 11 AND R2."

PRINT "FOR THO SECTIONS USE
R1 & R2 FORTHE FIRST- R3 &
R4 FOR THE"

PRINT "SECOND, ETC."

EHND

Comments

27
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION I

Program Title Frequency Plot of Poles and Zeros in a Complex Plane
FileName K S W E E P

Contributor’s Name

Company (if applicable)

Address

City State/Country

Zip Code/Mail Code

Machine Size: 16K X 32K O
Peripherals Required: none
ROMs Required: none w
Number of Bytes: 4,201
Program Description: This program 1lists and plots the frequency response of
the poles and zeros in the complex plane. The poles and zeros may be that
of a transfer, driving point or system function. The plot routine scales
the gain and phase for an optimum plot. The resolution of the graph may be
improved to .001 db by changing the sweep range. The numerator and denomi-

nator of the function must be reduced to simple, multiple, or complex roots.

User accepts and uses this program material AT HIS/HER OWN RISK, inreliance solely upon his/her own inspection of the program material and without w
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
PURPQSE NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.



SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION 11

Sample Problem

Roots : Rad

Poles and zeros #1: 1, 0, 0
#2: 1, 0, 0
#3: 1, 0, 0
#4. 2, -2192.50, 62793.60
#5: 2, -1143.65, 65609.40
#6: 2, -1048.55, 60153.70
#7: 3

Select (3) true log

Low and high frequencies: 6000,15000
How many steps : 40
PDB reference frequency : 10000

SOLUTION:

LOAD "KSWEEP".
RUN.

Enter input data as prompted.
Select option #1 to print table.
Select option #2 to plot.

GAIHN <DE3
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SERIES 80 USERS' LIBRARY

PROGRAM DESCRIPTION II

FEEQUENCY GAIHN PHASE
CHZ? COB> CDEG?
5888 . 44 -55.923 gz .485%
5142 54 -54 593 22.8%9
6288 .66 -563. 212 21 .86355
=438 .16 ~561.762 81.177
&£591 .22 ~-6#. 242 g8 .645
5747 .21 -35.643 28 . 850
63A5 33 -56.354 73,381
vars .56 -35.1&62 75.620
r248 .69 -53.233 ¥7.7o8
v412.82 -51.288 76 .741
7589 .85 -45 843 75.5648
Yred. 46 ~46.688 74 . 154
7354 .16 —-43.384 v2.451
2143 .25 -41.6753 7a. 344
8336 .54 -37.813 &7 .663
2535 .83 -34 695 4. 125
§737 .93 -29.752 595 .z18
2945 .66 -24.521 51.883
9158 .32 -17.926 33 .465
3376 .84 -3 .132 12.752
95598 .93 -.53783 -69 . 131
3227 .13 -. 188 44 444
186ce . 75 —-.a824 -15.45=2
16253 32 - . P86 -7¥8.358
18544 78 -4 . 2139 14 . 612
18795 .46 -14. 882 -29 5232
11852 89 -£1.538 —d5 797
11314 23 -27¥ . 351 -56.872
11583 82 -32.88:2 -&1.58686
11259 .26 -35.828a -65 . A28
12141 .13 —-33.548 -3 .138
12422 .75 -42 616 -¢1.4839
12725 .24 -45. 369 -73.371
13827 .76 -47  BE3 -74.318
13337 .47 -5 162 76 193
13654 .53 -532.281 77 .258
13972 .14 -54.253 -rg. 214
14311 .46 -56.893 ~-79.8:25
14651 .69 -57 . 835 -F2.735
156886 . 88 -52.473 -28 . 365




SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION III

Operating Limits and Warnings

Reference(s)
Variables:

Name Description Length Comments

W( ) Holds frequency data

T( ) Pole or zero

R( ) Real part

I() Imaginary part
G Gain
H Phase

W9 0DB Reference frequency
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SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS

STEP INSTRUCTIONS

1 LOAD "KSWEEP" and press RUN.
2 Enter input data as prompted.

3 Results will be printed.




SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

d.5.A=A Data entry

IN HZ OR RADIANS <(ENTERE HZ

Or RADX™;

INPUT a#%

IF Q$C1,23<>"H2" AND a$LC1.23
<>"RA" THEH 5@

IF Q$C1.23="HZ" THEN F1=1 EL
SE F1=2%PI

CLEAR

DISP "NOW ENTER THE POLES AN
D ZEROS. HWHEWN ALL DATA IS I
M, ENTER Z TO EMD DATAR ENTRY

DISP

DISP "ZERO<1> POLEC(2> OR EHND
(33"

IHPUT 5@ TCJ+1>x=5-1

IF S<1 0OR S>3 THEWN 128

A=A+1 & =R

O 5 GOTO 178.170,248

DISP "RERL PART®:;

INPUT R

RCA3=R-F1

DISP "IMAGINARY PART";

INPUT 1

ICi>=ABS(I-F1>

GOTO 11@a

A=A-1 @ J=A @ CLEAR @ IF Fi=
1 THEH 278

PRINT "THE POLES & ZEROQS IHN
RADIANS ARE™

G0TO 23a

PRINT "THE POLES RAND ZFEROS 1
N HZ HRE"

PRINT

FOR J=1 TO A

R=F1%¥R<(.J>

I=F1%I(.J>

IF T<d>=1 THEN 378

IMAGE 7A.X,.MDDOD . DD," +-J ™,
MODDDD . DD

PRIHNT USING 338 ; “ZERO AT".
E.I

IF R<=8 THEN 488

GOTO 298

PRINT USIMG 338 ; "POLE AT*".
E:I

IF R<=8 THEN 480a

PRINT *® ¥*¥¥ IH THE RIGHT H
ALF PLRANE!"

PRINT

NEXT J

PRINT Sweep selection

CLEAR ® DISP “SWEEP SELECTIO
N:ll

DISP @ DISP "1> LINERR"

33
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450
460
470

480

495
56
o218
528

530
540
o958
568
o709
580

590
688
618
628
630
540
658
660
670
&80
698
78a
fl1B
728
730
748
759
768
77
788
798
8as
g1a
824
830
8486

8250
268

gva
8&n
230

980
aia
92zia

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

DISF "2) QUASI LoOG"

DISP "3> TRUE LOG"

DISP "4) SELECTED FREGUEHNCIE
Sll

DISP @ DISP "ENTER SELECTION

IHPUT 55

B=1

IF S6=4 THEN 226

DISF "ENTER THE LOWEST AND H
IGHEST FREQUENCIES IN Hz®

INPUT HW1.HWHZE W{1)=KI1

ON S6 GOTO 550.458.838

DISP @ DISP "IH STEPS OF";
ITHPUT W3

IF (W2-W1)sW3<=188 THEN 568
DISP @ DISP "INCREARSE STEF S
IZE1™

LOTO 558

B=B+1

WCBX=W(B-12+W3

IF W{B><W2 THEN €88

H{BX=WZ

GOTD 9958

IF W{1>#8 THEN 678

WC12,Wi=1
S4=10~INTC(LOGC(HWC1>)-LOGC1B3)

B=2

FOR J=1 TO 3
W(B)>=2~CJ-12%54
GOSUB v98

NEXT J

54=7%54

GOSUB 798
S4=18%54

GOTD 696
W(B)=H2

GOTO 95a

IF W(B)<=W1 THEN 828

IF W(B)>>=W2 THEN 778
B=B+1

RETURN

IF Wi#8 AND WZ#8 THEM 26co

DISP "IN LOG SHWEEP THE FREGQU
EHCY CRAH- NOT BE ZERO!" @ WA
IT 4088

GOTO 438

DISP @ DISP *"IH HOMW MANY STE
P5";

INPUT B

FOR K=1 TO B
HCEI=EXP(LOGC{W2 Wl »%CK-1>-(B
—124LOGC WL

NEXT K

GOTO 3358

CLEAR @ DISP "ENTER EARCH FRE
QUEHCY IH HZ. WHEH THEY

ARE ALL ENTERED, TYPE -1 TO
STOP. "

Comments

Linear plot

Quasi log

True log




SERIES 80 USERS' LIBRARY

PROGRAM LISTING

Listing
DISP
INPUT W{B?>
IF W(B»<8 OR B=18B8 THEN S&8

B=E+1
GOTO 948
B=B-1
CLEAR @ DISP "ENMTER THE ©DB
REFEREHCE FREG":
INPUT W3

PRINT "8DB REF FREG=";:WS
PRINT

CLEAR @ DISP * PROGRAM O
PTIONS:"

DISP @ DISP " 1> GENERAT
E TABLE®"

DIseP *© 2» GEMERATE PLOT"
DIsp *® 3> CHAHNGE FREGUEHN
CY DOMAIN"

pDisp * 4> END*®

DISP @ DISP * ENTER OPTI
ON";

INPUT 09

IF 09<1 OR 09>4 THEN 1838
CLEAR # DISP "Computing. .. "

OH 0% GOTO 1138,1298,438,22

38

PRINT "FREGUENCY GRIN
PHASE™

PRINT * CHZ? cOB>
CDEG>™

PRINT

IMAGE DDODDDOD.DD.3X.WOD0. 00D
+ 3%,mM0DD.DDD

W=ABS{W9)

GOSUB 192a

E=G

FOR K=1 TO B

W=W (K>

GOSUB 1328
G=INT(Z28888XL0G(G-E>-LOG(1B
)+ .59>-1088

H=INT{(ATH{TANCH>» >¥186-PI%Xia
B+ S5 -168006

PRINT USING 1168 ; W.G.H
NHEXT K

PRINT

GOTO 183a

Ml1,.RiI=INF

M2.R2=—1INF

W=ABS (W9

GOSUB 1928

E=G

FOR K=1 TO B

W=W{KD

GOSUB 19528
G=28XL0G(GAE>-LOG{(18>
MI=MIM{G,M1>

M2=MAX (G, M2>

NEXT K

M3=(M2-M1>-18

Comments

Option selection

Generate table

Generate plot
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1428
1438
1448
1458
1460
1478
1488
1498
1568
1518
1528
1538
1548
1558
1568
1578
1580
1598
16086
1616
1628
1638
1648
1658
1668
1678

1638
1698
1768
1718
17z8
1738
1748
1758

1768
1778
1788
1798
1888
1818
1826
1838
1848
1858
1868
1878
1888
1898
1988
1918
1328a
1938
1548
1958
1968
1978
1988
1998

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

MI=M1I-M3 @ M2=M2+M3
R3=18

Ri=—188 @ R2=180
PENHUP ® GCLERR
SCALE W1.HW2,M1.M2
KAXIS M1, (W2-H1>-18
YAXIS HW1.M3
H=ABS{H9)

GOSUB 1926

E=G

FOR K=1 TO B

W=W{K>

GOSuUB 1928

PLOT W.,28%L0OGCG/E>»-LOG(18@)>
NEXT K

PEHUP @ SCALE Wi1.HZ2.R1.R2
YAXIS W2.R3

W=ABS (W92

GOSUB 15926

E=G

O9=ATHC(TANCH2 >¥188B-PI

FOR K=1 TO B

H=W{K3>

GOSUB 1926
OD8=ATH(TAH(H>>¥188-P1

IF ABS(09-08>>128 THEN PEHNU
P

PLOT W,08 @ 09=08

HEXT K

PENUP

PRINMT TAB<142;"GRIN <DB>*
COPY

FRINT TRABC13)>; "PHASE (DEG:>"
PRINT @ PRINT

PRINT SCRALES:*
& PRINT

PRINT "FREGUENCY:"

PRINT * MIH" W1

PRINT * MAX";W2

PRIMNT ® IHNT";{W2-W1x-18
PRINT

PRINT "GRIHN:"

PRINT * HMIMN";M1

PRINT " MAX";:M2

PRINT " INT";M3

PRINT

PRINT "PHRASE:"

PRINT " MIN";RI1

PRINT ®* MAXK";R2

PRINT ® IHT":R3

PRINT @ PRINT

GOTO 1836

I XXX SWEEP ROUTIHNE Xik%
G=1

H=8

FOR J=1 TO A

R=—RCJD

Y=W-TI¢J)

IF Y#8 OR X#8 THEHN z0626
M=1.E-15

Comments

Sweep routine




2808
2e1e
2828
2838
2848
2858
28686
2878
20888
2898
2188
211e
2128
2138
2148
2158
2168
2178
2188
2198
2280
2218
2228
2238

SERIES 80 USERS’' LIBRARY

PROGRAM LISTING

Listing

F=8

GOTO 2088
M=SER{XA2+YA2)

IF X#8 THEN 2858
X=ABS (Y. 1000890006 )
P=ATN(Y %)

IF R(J)<=8 THEN 2@8@
P=P+PI

IF I1(J)=8 THEN 2166
Y=H+I(J>
M=MXSQR(X~2+7~2)

IF X#8 THEN 2138
X=ABS(Y~ 190080880 )
P=P+ATNCY %)

IF R(J)<=8 THEN 2168
P=P+PI

IF T(J>=8 THEN 219@
M=1.H

P=-P

G=GXM

H=H+P

HEXT J

RETURM

CLEAR @ END

Comments

37



SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION I

Program Title Passive Filter Design

FleName G E N F I L

Contributor’s Name

Company (if applicable)

Address

City State/Country

Zip Code/Mail Code

Machine Size: 16K X 32K O
Peripherals Required: none

ROMs Required: none w

Number of Bytes: 2,286

Program Description: This program calculates the element values in henries and
farads for matched Butterworth or Chebyshev filters. It will operate for low

pass, high pass, or Cohn structure band pass.

: ;
User accepts and uses this program material AT HIS/HER OWN RISK, in reliance solely upon his/her own inspection of the program material and without W
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 CONSEQUENTIAL DAMAGES IN CONNECTION

WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.




Sample Problem

Chebyshev filter
Number of elements
Allowed ripple
Filter type
Cutoff frequency

Terminating impedance:

SOLUTION:

LOAD "GENFIL".
RUN.

O~
w

5000000

Enter input data as prompted.

[ A T Y Ty ey

oo

LOW-PRASS

C INPUT

.B13Z2E-B8239
.4283E-12@89
.456823E-869
.4283E-8383
.81932E-889

RN AV E KRN

Nfp b b

SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION II

FILTER

L

.SE37YE-8BG
.6496E-8dG
.649cE-086
.9837E-686

L INPUT

.4511E-9108
.7184E-010
.7184E-0110
.4511E-a1

@
2 3ZE-Bis

-
)
]



SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION III
¢

filters. Accuracy for Cohn structure deteriorates markedly above 5 resonators.

Operating Limits and Warnings Maximum of 20 elements for low pass or high pass

Also note that in the band pass case, it is possible to choose a bad inductor,

revealed when negative values for the end capacitors appear.

Reference(s)
Variables:
Name Description Length Comments
A$ Filter response
N Number of elements W
E Allowed ripple
YA Filter type
W Center or cutoff frequency
R Terminating impedence
F Required band width

H Intended inductor




SERIES 80 USERS' LIBRARY

USER INSTRUCTIONS

STEP INSTRUCTIONS

—

LOAD "GENFIL" and press RUN.
2 Enter input data as prompted.

3 Results will be printed.

41
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SERIES 80 USERS' LIBRARY

PROGRAM LISTING

Listing

LERR

IM RL2B>.B(28).C(Z282
(28r.MC28>

GISP "BUTTERMWORTH (B
BYSHEW (C2>"

IHPUT R$

IMAGE XX.,MD . DDDDE.XXX.MD.DODOD
BE

IMAGE Xx.MD.DDDDE

IMAGE 17X.MD.DODDE

DISP @ DISP "NUMBER OF ELEME
NTS";

INPUT N

IF A$C1,13="C" THEN 158

FOR K=1 TO N
GCKI)=2¥SINC(2¥K-12¥PI-(2%¥N2>
NEXT K

GOTO 280

DISP @ DISP "WHAT IS ALLOWED
RIPPLE";

INPUT E

E=E~17 .37
B=LOG((2 . 718~E+2.718~{-E>2-(
2.718~E-2.718~(-EJ 32
D=(2.718~(B-/(2%N2 -2 . 718~(-B
A(2¥N»2 -2

FOR K=1 TO N
ACKI=SINC(ZXK—-10¥PI-(2%¥N>>
B{E)=D~2+SINCKXPI/N>~2

NEXT K

G(12>=2%AC1>-D

FOR K=2 TO N
G(K)=4kACK-12¥ACKI» (B(K-12XG
CK-120

g el o}
rEm

NEXT K

DISP @ DISP ¢ FILTER TYPE
c.n

ODISP ® DISP * A» LOW-PRES
oDIspF * 1> HIGH-PRASS®

pisp * 2> COHH BRHND-PASS"
DISP @ DISP ¢ ENTER FILTE
R TYPE":;

IMPUT £

DISP @ DISP "CENTER OR CUT-O
FF FREQ.";

IMPUT W

DISP ® DISP "TERMIMATIHNG IMP
EDRNCE";

INPUT R

W=2%PI%H

ON Z+1 GOTO 488.526,558

FOR I=1 TO N

C{IX=GCIX/(REWD
LCID=GC(I>XRAH

MEXT I

PRIHT

PRINT * LOW-PRSS FILTE
R" & PRINT

PRINT " C INPUT

L"

Comments

Data entry

Low pass




568
51a
G20
530
548
558
5608

a7a
588
5330

88
=18

628
538
640
650
660
78
&80
&69n
rea
710
vz
3@

260
828
san
aia
9z

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

FOR I=1 TO N-2 STEF 2 & PEIN
T USING 58 ; CCIX,LCI+1> & N
EXT I @ PRINT USING 68 ; C<HN

3

PRINT @ PRIMT @ PRINT *
C L INPUT™

FOR I=1 TO N-2 STEP 2 @ PRIN

T USING 58 ; L<(I),C(I+1> @ N

EXT I @ PRINT USING 78 ; LN

X

PRINT

GOTO 18
FOR I=1 TO
C{Ir=1-C0G¢
L{ID>=R¥1-0G
NEXT I
PRINT °© HIGH-FASS FIL
TER"

PRINT

GOTO 460

DISP @ DISP "REGUIRED BRANDWI
ODTH";

INPUT F

DISP @ DISP "INTEMDED INDUCT
ANCE" ;

INPUT H

F=2%PI%F

Wi=H+F-2

W2=HW-F-2
HW=H1+HZ-SOR{(HZ2—-H1I~2+W1XWZ)
F={1sW2-1-H132%W~2
P=1/{H~2%H>

X=1-F¥PXR-G(1>

U=F¥P-REG(1)
Y=S@R(UX (SR (X2XMWD
Z=SRR(UIXSARCX) N

MC1a=Y

FOR I=2 TO N
M{ID=F-WE(P/SOR(GCI-12%GCIND
3

M
I)*R*N)
CI3r

NEXT I

M{M+1 =M1

C{1a=P—C2+MC22)D

C{NI=CC(1>

FOR I=2 TO HN-1
CCID=P-CMCIZ+MII+123

NEXT 1

PRINT

PRINT "COHMN STRUCTURE BRMD-P
ASS FILTER™

PRINT "RESONRTOR INDUCTAMNCE=
";H @ PRINT

PRINT © CAPACITIES"
FRINT * RESONATOR s
ERIES" @ PRINT

FOrR I=1 TO N

PRINT USING 568 ; C{IX.M{IZ
NEXT I

PRINT USING 78 ;i M{HN+1>
PRINT @ GOTO 18

High pass

Band pass

Comments
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION I

Program Title Mixer Spurious Response

FileName M I X S P R

Contributor’s Name

Company (if applicable)

Address

City State/Country

Zip Code/Mail Code

Machine Size: 16K X 32K O

Peripherals Required: none

ROMs Required: none w
Number of Bytes: 3,791

Program Description: This program aids the identification and source of resi-

dual responses. The program applies the general equation for mixing to each
converter and calculates the frequency of the spurious response. In addition,
the harmonic numbers and frequencies involved are printed so that filter re-

quirements can be determined.

f
User accepts and uses this program material AT HIS/HER OWN RISK, in reliance solely upon his/her own inspection of the program material and without w
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 CONSEQUENTIAL DAMAGES IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION II

Sample Problem

MIXER
Signal
———————P —
140 Mz 200 Mz
J1=7
Swept LO
Units: MHZ 200-300 MHz
Number of mixers: 1 -
Signal to mixer: 140
Harmonic to input: 7 NOTE: An upper frequency of 300.1 MHz
Low LO frequency: 200 is used in this example to pre-
High LO frequency: 300.1 vent computer round-off error
First harmonic: 3 from masking the spurious re-
Intermediate frequency: 200 sponse at 100 MHz.
LOAD "MIXSPR".
RUN.
Enter input data as prompted.
La 51G Lo SIG SPUR
MHZ MHZ MHZ
i K 228 .8 428 . 2@ . a8
2 2 438 .o 288 . 48 . a8
2 5 586 4 rd-l: 568 .86
3 3 &Z268 .8 424 . 6. .67
3 4 roE . 9 560, 532.33
3 5 =150 7aa. 188 aa
K] =S &40 2 8408 13 33
3 v Y86 .4 980 &0 . Ga

Spurious responses will occur over a 0 to 100 MHz range. The first line
in the table indicates that a residual response (SPUR) will occur at 20
MHz if the LO and SIG frequencies of 220 MHz and 420 MHz are allowed to
mix. (420MHz - 200 MHz = 200 MHz IF) These frequencies correspond to

the fundamental and third harmonic of the LO and SIG, respectively, and

are printed in the two left columns.



SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION III

Operating Limits and Warnings

Reference(s)
Variables:
Name Description Length Comments
X Number of mixers .
X1 Input signal to mixer W
J1 Highest harmonic of input signal
F3 Lowest first LO frequency
F4 Highest first LO frequency
K1 Highest harmonic of first LO
I1 First IF frequency
F5 Second IF frequency
K2 Highest harmonic of second LO
I2 Second IF frequency
F7 Lowest third LO frequency
F8 Highest third LO frequency
K3 Highest harmonic of third LO
13 Third IF frequency S
"

u$ Units



SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS

STEP INSTRUCTIONS
1 LOAD "MIXSPR" and press RUN.
2 Enter input data as prompted.

3 Results table will be printed.
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SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments
ida CLEAER
28 DISP "UMITS C(GHZ . MHZ EHZ»";
Ia INPUT U#%
48 DISP @ DISP "NUMBER OF MIXER
S IMPUT X
c@ DISP @ DISP "IHPUT SIGHAL TO
MIXER";
78 INPUT 51
@ DISP # DISP "HIGHEST HARMONI Calculations
C OF INPUT SIGHAL"
S INPUT Ji
ieg DISP @ DISP "LOWEST FIRST LO
FREQUEHNCY" ;
iita IHPUT F23
126 DISP @ DISP "HIGHEST FIRST L

0 FRERBUENCY":;

138 INPUT F4

148 DISP @ DISP "HIGHEST HARMOMI
C OF THE FIRST LOFREQ@";

158 INPUT K1

168 DISP @ DISP "FIRST INTERMEDI
ATE FREQUENCY":

178 INPUT I1

188 T=0

158 U=38

280 IF X=1 THEH 518

2i@ DISP @ DISP "SECOND LO FREQU
ENCY";

228 IHPUT FS

238 DISP @ DISP "HIGHEST HARMOMI
C OF SECOND LO“:

248 IHPUT K2

256 DISP @ DISP "SECOND INTERMED
IATE FREQUENCY"™;

268 INPUT 12

278 U=uUu+1

288 IF X=Z THEN 438

299 DISP & DISP "LOWEST THIRD LO
FREGQUENCY" ;

288 IHPUT F?

Z16 DISP @ DISP "HIGHEST THIRD L
0 FREQUENCY":

328 IHPUT FB8

336 DISP 2@ DISP "HIGHEST HARMONI
C OF THIRD LO";

348 IHPUT K3

358 DISP @ DISP "THIRD INTERMEDI
ATE FREQGUEHCY":

Zed IMPUT I3

378 IMAGE X.D.3X.DD.3X.4D.D.2X.4
0..2%.,4D.D0

388 IMAGE "1ST 3RO 1ST LO 3ZRD

LO SPUR"

Z98 IMAGE "1S5T 2HD 1ST LO Z2HD
LO SPUR”

4p@3 IMAGE "3RD 2MD 3ZRD LO 2ND
LO SPUR"

418 IMAGE " LO La ".32R.4¥,3

A.6X,3R



428
438
448

458
4608
4704
488
490
589
518
S528
538
540
558
568
57@
588
598
caa
&18
&20
638
649
658
660
670
c88
698
rap
716
728
738
7408
758
reB
778
ki
798
gae
gia
aze
838
240
858
260
878
2806
298
984
218
226
238
940
9586
=1
970
aso
99n

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

IMAGE 12%, 3R, 4%, 3R 6%, 3A
PRINT

PRINT " RESIDUAL SPURIOUS R
ESPONSES”

PRINT

PRIHNT *© FIRST MIXER"
PRINT

U=u+e

GOSUB Z8ge
GOSuB 2238
=8

P=1

F=8a

Mi=K1

I=11

B1=F3

Bz=F4
Li=(F3+F4)-2
L=L1

IF ¥>1 THEHWN &98
Ni=J1

5=51

PRINT

U=t+1

GOSUB 2294
cosuB 1298
GOSUB 13534
STOP

Hi=K2

Lz=F5

S=L2

GOSUB 1299
GOSUB 1538
IF %=2 THEMN 8=Zz@a
GOSUB 2138
GOSUB 2238

| 3={(F7+F8>r2
S=L3

H1=K3

GOSUB 1298
GOSUB 1538
PRINT "
GOSUEB 1798
PRINT

GOSUB 17296
GOSUB Z886
GOSUB 2238
L=L1

I=12

S=L2

Hi=K2

GOSUB 1296
GOSUB 153a
IF ¥X=2 THEN 12886
GOSUB ZzZige
GOSUB 2238
L=L3

Mi=K3

Bi1=F7

SECOND MIXER"®

1888 BZ2=FZ8

Comments

Data entry

Display table
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16180
1828
1838
1848a
1850
1868
1878
1688
1858
1168
1ti@
112a
1138
1148@
1158
1168
1178
1188
1198
1288
1218
1228
1238
1248
1258
1268
1278
1288
1258
13688
1318
1328
1338
1348
1358
13606
1378
1388
1358
1488
1418
1428
1438
1448
1458
1460
1478
1488
1498
1588
1518
1528
1538
1548
1558
1568
1578
1588
1558
1688

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

GOSUE 1298
GOSUB 15378
PRINT *
GOSUER 1794
PRINT
GOSUB 1798
GOSUB 2138
GOSUB 2238
L=L1

Mi=Kl1

S=L3

H1=K3

I=13

Bl1=F3
B2=F4
GOSUB 1298
GOSUB 1538
GOSUEB Z2i8@
GOSUB 2238
L=L3

Mi=K3

5=L2

M1=K2
Bl1=F7
B2=F8
GOSUB 1298
GOSUB 15386
STOP

IF L>S THEHN 1458
IF I>5 THEH 1338a@
J=1

k=1

Al=Bl+I

A2=B2+1

P=-=1

B=1

GOTO 1528

J=1

K=-1

Al=1-B2

A2=1-B1

F=1

B=-1

GOTO 15Z2a

IF I>L THEN 13288
J=-1

K=—-1

Al=B1-1I

AZ2=B2-1

P=1

B=1

RETURN

PRINT

GOSuUB 1798

FOR M=1 TO M1
FOR H=1 TO N1

TH

IRD MIXER"

R=N/MIS+JX((M+K 2 MO%I]

IF R>A2 THEN 1668
IF R<A1 THEHN 1668
H1=M¥X(BXR+PXI>

Comments




SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

1618 H2=MH*¥5

1628 R=R-A1 ! X¥% REF LINE %%x

1638 PRINT USING 378 ; M,.H.H1,H2
R

1648 GOSUB 1798

1658 a=1

1668 IF T=1 THEN 1768

1678 R=H-MAkS+IX({(M-K>-M>¥I

1688 T=1

1698 GOTO 15886

1788 T=8

1718 HEXT H

1728 NEXT M

1738 IF @=1 THEN 175@

1748 GOSUB 2268

1758 @=8

1768 PRINT

1778 GOSUB 179@

1788 RETURN

1798 U=uU+1

1888 IF U<68 THEHN 2878

1818 IF F<1 THEN 1836

1828 F=8

1838 HW1=65-U

1848 FOR W=1 TO Wi

1858 PRINT

1868 HEXT W

1878 PRINT "- - - - - - - - - _

1388 FOR W=1 TO 5
1896 PRINT

1988 NEXT W

1518 U=5

1928 IF A>B THEN 1958
1936 GOSUB 2298

1948 GOSUB 2858

1956 IF A>1 THEN 199a
1568 GOSUB 2888

1978 GOSUB 2230

1388 GOTO 2858

1998 IF A>2 THEN 2836
2888 GOSUB 2138

2818 GOSUB 2238

28268 GOTOD 28586

2838 GOSUEB 2186

2848 GOSUB 2238

2858 PRINT

2868 U=U+1

2878 RETURH

2888 PRINT USING 39@
2898 A=1

2188 U=U+1

2118 F=1

2128 RETURN

2138 PRINT USING 386
2i4a A=2

2158 U=U+1

2168 F=1

2178 RETURN

2188 PRINT USING 488
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Z219@a
2208
2218
2228
2238
2248
2258
2268

2278
2288
2298

23688
2316
2328
2338
2348

SERIES 80 USERS' LIBRARY

PROGRAM LISTING

Listing Comments

H=23

U=u+1

F=1

RETURN

PRINT USING 418 ; U#$,U#%.U$
U=U+1

RETURN

PRINT " % % ¥ NO SPURIOUS R
ESPONSES™"

GOSUB 179a

RETUKH

FRINT "LOD 514G LD S
1G SPUR"

PRINT USING 428 ; U$.U$.U$
H=@

U=u+1

RETURN

EHD
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION I

Program Title Microwave Parameters Conversion
File Name M 1 c R O

Contributor’'s Name

Company (if applicable)
Address
City State/Country
Zip Code/Mail Code
Machine Size: 16K X 32K O
Peripherals Required: none

ROMs Required: none

Number of Bytes: 4,759

Program Description: MICRO is a set of seven short programs for converting
microwave parameters. Conversions available are:

1. Calculate mismatch uncertainty in db based on two VSWRs.

2. Convert Rho, VSWR, or return loss to other two parameters.

3. db to percent error conversion or visa versa.

4, Signal separation.

5. Theoretical noise level.

6. Convert Z and Theta to: Resistance and reactance, normalized R and X,
reflection coefficient and angle, reflection coefficient (Rho) voltage
standing wave ratio return loss.

7. Smithchart - convert Rho and angle to R and X.

User accepts and uses this program material AT HIS/HER OWN RISK, in reliance solely upon his/her 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 CONSEQUENTIAL DAMAGES IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION II

Sample Problem
Convert Z and Angle (Theta) to:

Resistance and reactance
Normalized R and X

Reflection coefficient and angle
Reflection coefficient (RHO)
VSWR

Return 1oss

ST W —

Z = 50 Angle (Theta) = 36.9 Characteristic impedance = 50

SOLUTION:
LOAD "MICRO".
RUN.

Select option #6.
Enter input data as prompted.

R = 33.98405

¥ = 3B.8286

R(M> = .7¥93832

wiH» = . 6@B412
REFLECTION COEFF = _3233&

ANGLE = 83.9938
VSHRE = 2.8813
RETURN LOSS = 9.5343




SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION III

Operating Limits and Warnings

Reference(s)
Variables:
Name Description Length
I Program number
V1-V3 Input data
Y1-Y4 Output data

P1-P7 Utility variables

Comments
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SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS

STEP INSTRUCTIONS

1 LOAD "MICRO" and press RUN.
2 Enter input data as prompted.

3 Select option #6 for printout.




B ) )
3 EE3

=

[ |
3

Pt o =
Fyee 8 WD
13 & 3

[
wl
=

140
150

23ia
248
z25a
2608
278
280
298
280
31a
320
330
248
358
268
378
288
398
480
418

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

CLERRE
W1.82,V3, 04,5, U6.W7=0
P1.P2.FP3.P4,P5.F&,P7=0

OISP "DO YOU WANT A PROGRAM
CATALOG" ;

INPUT 0%

IF @%C1.13="¥Y" THEHW GOSUB 12
5]

CLEAR ® DISP "PROGRAM MUMEER

THPUT 11

ON I1 GOTO 288.418.748.11248,
1278.1358.,1368,2188R

DISP "INVALID PROGRAM NUMBER

GOUSUB 7O

PRIHT "1> COMPUTE MISMATCH U

NCERTARINTY IN DB BASED OH
THO VSHRS . "

FRIHT "2)> COHVERT RHO. VUSHE.
OR RETURN LOSS TO OTHER

THO PARAMETERS™

PRINT "3) DB - PERCENT ERROP
COMVERSION  OR VISA VERSA"
PRINT "4)> SIGNAL SEPERATION"®
PRINT "5> THEORETICAL NOISE
LEVEL™

PRINT "6> CONVERT Z & THETA
TO: "

PRINT ™ 1. RESISTANCE AND

REACTARNCE"

PRINT * 2. NORMALIZED R &

}2:“

PRINT " 3. REFLECTION COEF

FICIENT AND ANGLE"

PRIHT * 4. RETURN LOSS. RE

FLECTION COEFFICIENT
C(RHO», YSWR"

PRINT "7> SMITHCHART - CONVE

RT RHO AND ANGLE TO R AND
xll

PRINT "2 EHWD®

PRINT

PRINT

RETURN

i

ODISP @ DISP "ENTER VSHR 1";
THFUT W1

Pl=CW1i-1>-C(V1+1)

DISP @ DISP "ENTER VUSHE 2";
INPUT W2

P2=CV2-1)/7(Y2+1)

Y1=28%. 434294¥L0G(1+P1%kP2)
GOSUB 2128

PRINT "PLUS DB=";¥1

Y1=20% 434294%XL0GC1-P1XP2)
GOSUB 2126

PRINT "MINMUS DB=";Y1

-O0T0 78

CLERR @ DISP " INPUT TYPE

C .o
=

Comments

Select option

Print catalog

Option 1

Option 2
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420
438
440
450

468
478

420
498
o84
510
o228
5386
S48
558
560
578
580
598
580
619
620
638
640
1)
668
678

689
696
788
vim
72
738
748

758
768
778
780
gl
886
210
820
830
840
858
868
878
880
e9p
968
918
928

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

DISP @ GIsSP " 1» RHO"
DISP * 2) USHR"
pisep * 3> RETURHMW LOSS®
DISP # DISP * ENTER IHPUT
TYPE™:;

INPUT I1
CLEAR @ ON I1 GOTO 496.548.5

%

GOTO r@

DISP "ENTER RHO";

INPUT Vi

GOSUB 7o8

GOSUB 728

GOTO ©38

DISP "EHTER VYSHR";

INPUT V2

VI=C(U2-13-(YZ+1>

GuSuB 72\

LOTO 638

DISP "ENTER RETURN LOS55";
IHNPUT V3

Vi=2.71828~(-2 36239%V3-2a)
GOSUEB 748

Ti=y1

Ya=vz

Y3=U3

GOSUB 2168

PRINT "RHO=";¥1 @ PRINT "VUSH
R=";YZ2 8 PRINT "R.L.=%;¥Y3
PRINHT

GOTO 78

V2==(V1+12- (Y112

RETURN
V3=—-208%.43429%XL0OGCV1 Y
RETURN

CLEAR @ DISP "INPUT IHN DB (1
> OR PERCENT (23%;

INPUT It

IF 11=1 THEN 798

IF I2=2 THEN 9358

GOTO 7@

DISP @ DISP "ENTER DB";
INPUT V1
P2=2.71828~(2.38259%V1i-1a)

Pi1=SQR(PZ2>

Ur=pPi

GOSUB 189a

Y1i=y3

Yz=u4

Uv=p2

GOSUB 1898

Y3=U3

Y4=U4q4

GOSUB 2189

PRINT "PERCENT VOLTAGE +";¥1
@& PRINT “PERCENT VOLTAGE *
Y2

PRINT @ PRINT "PERCENT POWER
+%;U3 @ PRINT "PERCENT POWE
R ":y4

Comments

Option 3




SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

GOTO 76

DISP @ DISP "ENTER PERCENT™:
THPUT V1
V3=20% 43429%L0G(1+V1-186)

V4=208% 43429%L0G(1-V1-188>

W5=V3-2

We=y4.-2

¥Y1=y3

Y2=v4

Y3I=U5

Y4=Uo

GOSUB 2148

PRINT "DB VYOLTAGE +":¥1 ® P
RINT *"DB VOLTAGE -":;¥2 @ PR
INT

PRINT "DB POMWER +";Y3 @ PRI
HT "DB POMWER -";¥Y4

GOTO v@

V3=188%(Yr-17
Y4=—188%X{V7-12-V?

RETURH

DISP @ DISP "FIRST VECTOR @
TY <DBY";

INPUT 1

DISP @ DISP "SECOND VECTOR
QaTyY <{DB>";

INPUT U2

F1=2.71828~(-2 38253%V1-28)>
P2=2.71828~(~-2.38253%V2-28>
IF P1>P2 THEN 1228
¥Y1=-206% . 43429%L0G(P2-P1>-2
)

?2=-2@*.43429*LDG((P2+P1)/2

3
GOTO 1248
Y1=—28*.43429*LUG((PI—PE}/E

2
Y2=-208%.43429%L0G((P1+P2) 2
3

GOSUB 2148

PRINT "DB (A> =";¥1 @ PRINT
0B (B>» =";¥Y2
GOTO 78

ODISP ® DISP “"BANDWIOTH <(Hz>
VALUE" ;
INPUT W1
DISP @ DISP "EMTER TEMP (L2

INFUT V2

Y2=uz+27¢3

Y1=18% 43429%L0GC1  38¥18~(-
2802¥V23V 10

PRINT "S(DBM>=";Y1
GOTO 78

ODISP @ DISP "2";
INPUT V1

DISP @ DISP "ANGLE";
INPUT W2
V2=y2% . 817453
Y1=V1¥COSCV2>

Option 4

Option 5

Option 6

Comments
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1418
1428
1438
1448
1458

1468
1478
1488
1458

1508
1518
1528
1538
1548
1558
1568
15786
15808
1598
1668
1618
1628
1638
1648
1658
16608
1678
1688
1698
1788
1716
1728
1738
1748
1758

1768
1778
17288
1798
1868
1818
1828
1838
1848
1858
1868
1878
1888

18958
1988
1918
1928

1938
1948
19586

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

¥Y2=W1¥SINCVZ)

GOSUB 2148

PRINT "R =";¥1

PRINT "X =";¥2

ODISP @ DISP "CHARACTERISTIC
IMPEDRNCE" ;

IHPUT U3

Pl=Y1-U3

P2=Y2-UY3

PRINT "R(H)> =";P1 @ PRINT "

RCM2 =";p2

P3=SQR{((P1+1)~24P2~2)

IF P1+1>8 THEN 154@

P4=ATN(P2-(P1+1)>)>-P1

GOTO 1558

P4=ATN(PZ2/(P1+1))

P4=P4X57 . 2958

P53=S@R((P1-1)~24+P2~2)

IF P1-1>8 THEN 1688

PE=RTH{(P2/(P1-13>>-PI

GOTO 1618

P&6=ATN(P2/(P1-13>

P6=P6%57.2958

Y4=pP5-P3

V5=P6-P4

IF U5>188 THEN 16908

IF U5<{-188 THEN 1678

GOTO 1788

Y5=368+V5

GOTO 17ea

U5=V5-368

Yi=y4

¥Y2=U5

Y3=(V4+10/(1-VY4)

Y4=—28% 43429%XL0OG(V4)

GOSUB 2198

PRINT "REFLECTION COEFF =";

Y1 @ PRINT "ANGLE =";¥2

PRINT "USHR =";Y3

PRINT "RETURN LOSS =%;¥4

PRINT

GOTO vea

DISP @ DISP "ENTER RHO"“;

INPUT V1

DISP @ DISP "ANGLE":

INPUT VW2

V2=U2% 817453

V3=V1xCos5cva>

V4=U1X5INC(V2)>

IF Y3+1>8 THEN 1968

P2=CATH(V4-(Y3+1)>>-PI>%¥57 .2

258

GOTO 1918

P2=ATN(Y4-(Y3I+1> %57 . 2958

IF 1-¥3>8 THEN 19484

P3=(ATNC(-V4-(1-V3))>-PI2%57.

2958

GOTO 1958

P3=ATH(-V4-(1-Y3I>>%57 29582

P1=SORC(14V33~24U4~2)/SBR((
1-U33~2+Y4~2)

Option 7

Comments




1968
15798
1988
1958
2808
2818
28208

zZa3e

2840
2858
2858
2878
2888

2838
2168
2118
2128
2138
21486
2150
2168
2178
21iga

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing Comments

P4=(P2-P35% 817453
P5=P1¥COS{(P4>

P6=P1E¥SINCP4>

Yi=P3

Y2=P&

GOSUB 2148

PRINT "RC(H)=";¥1 2 PRINT "X
CHX=";Y%2

DISP @ DISP "ENTER CHARACTE
RISTIC IMPEDRAHNCE";

IHPUT U5

Y1=U5¥P5

Y2=U3%P6

GOSUB 214@

PRINT "R=";¥1 ® PRINT "X=";
Ya

GOTO 78

Y4=INT{18~4%¥Y4+ S:-18~4
GOTO 2168

YI=INTC(18~4%Y1+ 52-18~4
RETURN

Y2=INT(18~4%Y2+ 5)>-18~4
GOTO 2128

Y3=IHT(1B8~4X¥Y3+ .5>-18~4
GOTO 2149

CLEAR 8 EHD
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION I

Program Title  AC Circuit Analysis

File Name A C N 0 D E

Contributor’s Name

Company (if applicable)

Address
City State/Country
Zip Code/Mail Code
Machine Size: 16K 32K O
Peripherals Required: none

ROMs Required: MATRIX

Number of Bytes: 11,088

Program Description: This program computes node voltages by inverting an
admittance matrix created from a nodal description of an electronic cir-
cuit. Circuit elements allowed include resistors, inductors, transformers,

independent current sources, and voltage current sources.

User accepts and uses this program material AT HIS/HER OWN RISK, in reliance solely upon his/her own inspection of the program material andwithout‘
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 CONSEQUENTIAL DAMAGES IN CONNECTION
WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.



Sample Probiem
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SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION II

Comput node voltages for the following circuit:

Number of circuit elements: 20

Highest numbered node
OQutput for how many nodes :

Scale
Start,end frequency
Steps per decade

Circuit type, data

SOLUTION:

LOAD "ACNODE".
RUN.

10

3 (1, 4, 10)
: LOG
: 1000,10100000
: 2

“
-

-

¢ OYNO

—
W< OTODO U XD

R CTRIWNO O
[P Y I I VI V)
Q) - —1 00— ) -
— . -
O wNhOO o
T
—
—

SO WWLWw W ——

L Y " I Y IV

Enter input data as prompted.

NOGE
FREQUENCY
WOLTAGE
OB

FHASE

HODE
FREGUENCY
VOLTAGE
oe

PHASE

NODE
FREGUENCY
VOLTHGE
OB

PHHASE

e

[l RN e
[N a o)
QS
Do LT o
DoAY Wl ]
mmmm
+ 4+ 1+
S 53
[ oy Ry
51 (S0 s ()

£

[y
xn
5
=
=
+

[ ]
s L1
@0~
mmmm
+ 4+ |
&S
WIS
ok ok b ]

=4

|
s
=i e (T 0%

16

1. 8080E+3083
1.6380E+8060
4 . 3990E+8088
-6 .9488E+081

#11: R 5,6,50

#12: R 6,0,2000

#13: C 0,6,4.7E-07

#14: TRF 4,0,7,0,.1,.2,.9999
#15: C 7,8,.000001

#16: R 8,0,1000

#17: R 8,9,1500

#18: C 9,0,1.E-09

#19: R 9,10,5000

#20: C 10,0,3.E-10

. continued for rest of frequency

span
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STEP

SERIES 80 USERS’ LIBRARY

USER INSTRUCTIONS

INSTRUCTIONS

LOAD "ACNODE" and press RUN.
Enter input data as prompted.

Results will be printed.




SERIES 80 USERS’ LIBRARY

PROGRAM DESCRIPTION III

Operating Limits and Warnings

Reference(s)

Variables:

Name

J5
G( )
L$
F1,F2

M
Qs
Fp
X1
X5
Y1

Description Length

Number of nodes to print
Nodes to print

Scale type

Frequency span

Highest numbered node
Number of citcuit elements
Circuit type

Frequency

Voltage

DB

Phase

Maximum of 10 nodes.

Comments
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38
188
1189
128
130
148
150
166
178

188
19a
289

21ia
228

248
258

z26a
278
280
298

286
318
3z2a
338
34@
358
360
378
388
398

480
418
428
438

SERIES 80 USERS' LIBRARY

PROGRAM LISTING

Listing

COM I
OPTION BASE 1

CLEAR

DIM AC18.18),B(28,C(1@.18),
0(208,208),F(10,105.G(187,%(1@
Y. Y187

P=PI

DISP @ DISP "NUMBER OF CIRCU
IT ELEMENTS";8@ INFUT M

DISP @ DISP "HIGHEST NUMBERE

D NODE";@ INPUT N

DISP @ DISP "ENTER NUMBER OF
NODES FOR WHICH OUTPUT IS D
ESIRED (8 FOR ALL NODES)";@
INPUT JS

MAT A=ZER

MAT C=ZER

MAT F=ZER

MAT D=ZER

MAT B=ZER

MAT G=ZER

MAT X=ZER

MAT Y=ZER

ON SGN(JS5)+2 GOTO 378.228.18
@

Je=J5

FOR I=1 TO J6

DISP "PRINT NODE #";1;@ INPU
T GCID

NEXT I

DISP @ DISP "LOG OR LINEAR F
REQUENCY SCALE";@ INPUT L$
DISP @ DISP "ENTER START FRE
QUENCY, END FREQUENCY";@ INP
UT F1.F2

DISP

IF L$C1,331="LOG" THEN DISP *

ENTER STEPS PER DECADE";ELSE
DISP "ENTER FREQUENCY INCRE
MENT" ;

INPUT S

F9=F1

FOR L=1 TO M

DISP @ DISP "ENTER CIRCUIT E
LEMENT"; @ INPUT Qs

as=a$z" "

IF @$C1,13="C" THEN 398

IF @$C1,13="L" THEN 71@

IF Q$LC1,13="R" THEN 3A8

IF Q$L1,23="IV" THEN 588

IF Q$C1,13="I" THEN 48@

IF Q$C1,33="TRF" THEN 898
DISP "DATA ERR*

STOP

DISP @ DISP "ENTER NODE1, MO
DE2. FARADS";@ INPUT J,K.G
IF K=8 THEN 43@

CCK,K)=CC(K.K)+G

IF J=8 THEN 1248

CCJ, II=CCI, JO+G

Comments

Data entry

Circuit entry

Capacitor




440
450
460
470
488

450
5686
a1
528
o238
548
58
568
o774
SB8a

598

680
610
620
630
&40
6586
669
678
688
6986
8o
rip

728
738
7408
758
68
778
780
798
=40 1%

8io
82n
83.
8480
85a
866
gve
880
£9a

9a8
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SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Listing

IF K= THEN 124na
CCl,KI)=C{J,KI-G

CCK, J3=C(K. -G

GOTO 1248

DISP @ DISP "ENTER 'INTO' MO
DE. 'OUT OF' NODEREARL AND IM
AGIHARY PARTS OF CURRENT

INPUT J.K.I1.12

IF K=8 THEH 5Z8

IF J=8 THEN 55@

B Jr=B{JO>+I1

BCJ+NI=BC(J+NI+1I2

IF K=8 THEN 1246
B(K)=B(K>-11

B(K+N)=B(K+H>-12

GOTO 1248

DISP @ DISP "ENTER 'INTO*' NO

DE. 'OUT OF' NODEPOSITIVE CO
NTROL NODE, NEGATIVE®

DISP "CONTROL NODE. AND REAL
PART OF Gm (ohms>";@ INPUT
H1.HZ2.N3,HN4,M1

IF Ni=8 THEN 6586

IF N3=8 THEN 63@
A(N1,N3>=A(N1,N3>-M1

IF H4=8 THEH 638
ACNL,N4>=A(N1,N4>+M1

IF H2=8 THEHN 1248

IF N3=8 THEN 688

A{NZ,N3>=A(NZ,N3>+M1

IF N4=8 THEN 1248

HCNZ2.N4>=AC(HN2, N4> -M1

GOTO 1248

DISP @ DISP "ENTER MNODE 1., N

ODE 2, HENRIES";® INPUT J.K.

G

IF K=8 THEN 758
FOKLED=F(K.KX+1-G

IF J=8 THEM 12486

FCA, D=FCJ,d2+1-G

IF K=8 THEN 1248

FCI.KI=FC(J,KD)-1/G

FCK, JI=FCK, d2-1-G

GOTO 12406

DISP @ DISP "ENTER NODE1., HNO

DEZ & OHMS";@ INPUT J.K.G

IF K=8 THEMN 848

AKLKOD=AK . K)+1-G

IF J=8 THEH 1248

ACJ, J3=ACJ, J2+1/G

IF K=8 THEN 12498

ALK, J3=ACK, J>-1-/G

ACJ, K)=R(J, K)-1-G

GOTO 1248

DISP @ DISP "ENTER DOTTED PR
IMARY NODE. OTHERPRIMARY HOD
E";@ THPUT N1,N2

DISF €@ DISP "ENTER DOTTED SE
CONDARY NODE. OTHER SECON

DARY NODE";®@ INPUT N3.HN4

Comments

Independent current source

Dependent current source

Inductor

Resistor

Transformer
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92a

338

S4a

958

868

av7o

986

998

1868
18ia
1828
1638
1648
1850
1868
1878
1888
1898
1168
1110
1128
1138
1148
1158
1168
1178
1188
1198
1288
121a
1228
1238
1248
1256
1266
1278
1286
1298
1388
1318

1328
1338
1348
1358
1358
1378
133a
1398
1488
1418
1428
1438
1448
1458
1468

SERIES 80 USERS’' LIBRARY

PROGRAM LISTING

Listing Comments

DISP @ DISP "ENTER PRIMARY I

NOUCTANCE, SECONDARRY 1
NOUCTANCE & COUPLING COEFFIC
TEMT";

INPUT L1.L2,K1
MI=SQRC(KIXK1¥XL1%¥L2)
R=1-/¢1-K1XK1)
R1=RXM1-C¢L1XL2)
R2=-R-L2
R3=-R~L1

IF Ni1=8 THEN 1090
FCM1.M1>=F(Ni,N1)>-R3
IF N2=8 THEN 1838
FCM1,HN2)=F(N1,N2)+R3
FCN2,N13=F(N2,H1)+R3
IF N3=8 THEN 1068
FCN1,N3>=F(H1,HN3)-R1
FCN3,N1)>=F(N3,H1>-R1
IF N4=8 THEN 189@
FCN1,N4>=F(N1.MN4)>+R1
FCN4,N1)=F(N4,N1>+R1
IF N2=8 THEN 1178
FCN2,N2)=F(N2,N2)-R3
IF N3=8 THEN 1138
FCN2,N3>=F (N2, N3)+R1
FCN3, N2X=F (N3, N2)+R1
IF N4=8 THEN 1178
FCN2,N4>=F(N2,N4)-R1
F(N4,N2)=F(N4,N2)-R1
IF N3=0 THEN 1224
F(H3,N3>=F(N3,N3)-R2
IF N4=8 THEN 1228
FCN3,N4>=F (N3, N4)+R2
F(N4,N3>=F(N4.N3)+R2
IF H4=8 THEN 12486
FCN4,N4>=F (N4, N4)-R2 Frequency sweep
HEXT L

FB=F1

W1=2%P%F@

FOR 16=1 TO M

FOR I7=1 TO M

DCI6, I7>=ACI6, I7)
DCIG+N, I7+N>=RC¢16, I7)

DCIG+N, I7)>=CCI6,I7>¥WNI-F(I6
2 I7D M1

DCIG, IP+N)=-D(I6+N.I?>

NEXT 17

NEXT I6

MAT O=INV(DD

! END OF MAT SOLUTION
IF J5=8 THEN 1460
18=J6

GOTO 141e

I8=H

FOR 19=1 TO 1@

IF J5>8 THEHN 1458
N1=1I9

GOTO 1468
N1=G(I92)

MAT X=ZER(ND




1478
1488
1498
1568

1518
1528
1538
1548

1359
1568
1578
1588
1558
1608
1618
1628
1638
1648
1658
1668
1678
1688
1698
1788
1718
1728@
1738
1748
1758
1768
1778
17886

1796
18088

131a
1528

1838
1848
1858
1868
1878
1888
1898
1988
1918
1928
1938
19448
1358
1968
1978

SERIES 80 USERS’ LIBRARY

PROGRAM LISTING

Comments

Listing

MAT Y=ZER(H)
FOR J8=1 TO 2%N
XCNL1O=K(H12+D(N1,d8>%kB(JE>

YCH1)=Y(N1>+D{(N1+MH, JB8>XB{J8
)

MEXT J8
X1=SAR(XC(NLII~2+Y(NI~2)
IF X(N1><{>8 THEN 1594
ON SGHNCY(N1D>+2 GOTO 1558.1
618.1578

Yi=-P-2

GOTO 1628

Yi=Pr2

GOTO 1628
YI=ATNCY(N1>-XCH1))
GOTO 1628

¥Y1=9

¥Y1=180%Y1-F

IF X(H1>>=8 THEH 1688
IF Y(HN1)>>8 THEHN 1678
¥Yi=¥1-188

GOTO 1688

Yi=Yi+188
YI=INTC(Y1X¥X1088+ 5)>-100
IF X1=8 THEH 1728
X3=28XL0G(X1)>-L0OG(18)
Xo=INT(X5%1808+ 5>-10080
Ya=x1

GOTO 1778

Ya=Xx35

GOTO 177a

Ya=Y1

i

PRINT USING 1978 ; "NODE".N
1

PRINT USING 1968 ; "FREQUEN
CY".FB

PRINT USING 1966 : "YOLTAGE
v, %1

PRINT USING 196@ ; "DB".XS

PRINT USING 1968 ;: °"PHASE".
i

PRINT

MEXT 19

IF L$¥="L0OG" THEHN 18288
Fa=Fa+Ss

GOTD 1898
Fa=Fa%x18~¢(1-5)

IF Jd5=1 THEHN 1928
IF F9=F® THEM 1928
PRINT

LET F9=F8

IF FB<{=F2 THEN 1268
PRINT

EMND

IMAGE 17R.,MD. DDDDE
IMAGE 17R.3D

Print routine
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