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THE Ti-59 PAKETTE STORY -

Since the early days of handheld programmable calculators, Texas
Instruments (T1) has been deeply involved in supplying not only
calculators with exceptional power but also programs (software) to
match. Many experts were putto work within their special fields of
endeavor to design quality Software Libraries for Tl calculator
users. Among the Libraries produced by Tl for the TI-59 are:

Statistics

e e Aviation

e Real Estate and Iinvestment e Leisure

e Surveying e Business Decisions

e Navigation e Securities Analysis

e Farming e Electrical Engineering
e Math/Utilities e RPN Simulator

Fully recognizing TI-58 users may require programs other than
those included in T1-59 Libraries, a second program source was
developed. This source, the Professional Program Exchange,
gathers, compiles and redistributes programs written by Ti-59
users who defined their own specific program needs and filled
these needs by writing programs. These programs, now in
Pakettes, add a new dimension to the software made available to
TI-59 user. Combining some of the best Tl originated programs
with the most popular programs found in the Professional Pro-
gram Exchange, Program Pakettes offer a true software value.
Current T| Pakette offerings include:

e Securities .e Programming Aids
e Statistical Testing e 59 Fun

e Civil Engineering e 3-D Graphics

e Electronic Engineering ¢ Fluid Dynamics

e Blackbody ¢ Mathematics

e Qil/Gas/Energy e Lab Chemistry

e Printer Utility e Production Planning
¢ Astrology o Marketing/Sales
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Program Title Rev.
CLASS "A'' AMPLIFIER DESIGNED TO SPECIFIED TOLERANCES

Abstract of Program

Biasing, load and emitter resistors are calculated for a class A" bipolar transistor amplier.
Design is constrained to a maximum allowable percent collector current variation specified
by the user. Program oufputs include signal power, stage minimum power gain, minimum
and maximum collector currents, transistor thermal resistance, quiescent collector current,
minimum and maximum junction temperatures, base-emitter voltages at Tmax and Tmin,
and thevenin-Equivalent circuit values. Self-heating effects are considered and the program
insures that Tmax £ Tjmax. An alarm is provided when the chosen transistor is
unsuitable due to a small hie min/max spread.

Original SR-52 Program by B. R. Kelso, FPO New York, N.Y.
User Benefits:

Time js saved and errors reduced by allowing the user to ""plugin transistor data sheet
parameters and proceed directly to optimized design without lengthy breadboard sessions.

CategoryElectronifiequired Prog. Card i ;?’A Needed L]
Name_ _ Eng. . |Progs. Stepsﬁ__sﬁ@é_ﬁ_ SldesMLﬁ_lMOdu|e D =3
Submittal Agreement
Alk of the information forwarded herewith is contriputed to Texas Submission Checklist
Instruments on a noncaonfidential, nonobligatery basis; no
relationship, confidential of otherwise, express or implied, is @/ Recorded
established with Texas Instruments by this contribution. Texas Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce o
or sell this information in any way it chooses, without compen- [ Submission Abstract
sation to me, To my knowledge, this data is not copyrighted, and EZ/Program Description
contribution of this information to Texas instruments by me does [ﬂ/ i
not breach any obligation ta any other persqgn or organization User Instructions
relating ta proprietary or confidential inforniation. B Sample Problem
Signature i Date O Listing
Name Texas Instruements Tel, No. [
o - —
Address
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
EXPRESS OR IMPLIED, [NCLUDING BUT NOT LIMITED TO DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
EITNESS FOR A PARTICULAR PURPOSE, REGARDING AND EXCLUSIVE LIABILITY 7O TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OFE ACTION, SHALL NOT EXCEED THE PURCHASE PRICE

AS-1S" BASIS WITH ALL FAULTS. OF THESE MATERIALS.
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- - Program Description

Program Title: -
Class "A" Amplifier designed to specified tolerances

Rev.

Method, Equations, Sketches, Limitations, References, Error Recovery:

METHOD: 1) Find the transistor's thermal resistance:
Bja = (Tjmax - 25°CY/PD
2} Find the trial minimum load resistance:
Rli =-0aVcee?/[4.4(Tjmax - Tamax)] = Rin
3) Find the trial emitter resistance:
4) Find the trial operating point:
ICQ = Vee/l20pn t REN)]
5) Find the operating point current limits:

cmax

Lnin = leq (1 - Alcq) i In quieseent current

) Find approximate maximum junction temperature:

Tmax - @}Acq [Vee - (Rln + Ren) Ic:q)- + Tamax

7) Find the actual VheVoltage at Tmax:
Vbex = Veelmin +A Vbelog (Ic:maxfll) - 0.0022 (T 44

8) Find the minimum junction temperature:

Tmin = 8- jalcmin[vcc_ Ry, + Rep) Lemin! * Tamin

9) Find the base-emitter voltage at Tmin:

10) Make a better estimate for RE:
Re(n+1) = [-2(Vpex - Vien  Hemax - Teomind
11) Iterate beginning at Step 2 until RE(nH) = REn + 5%
12) Find Thevenin - Equivalent circuit values:
thfenaxlomin - hfeminlcmax]
Vg = Vien © Lomin! Rp/hie
13) Find the biasing resistors:
Ry = Rg Veo/Ves

i)+ RE(D]

Ry = [hfemathemin[Re(nH) (emax Temin) T Yoex

1 = Iy (1 +Alcq)‘ v Where A Leq-= max % change

- 25°C)

Vien = Vietmax £ Ve 108 Uemin/Ty) - 0:0022 (Tmin - 25°C)

Vben”

O See Continuation Sheet

<Fi
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Continued From: Q/Program Description 01 User Instructions O Stmt. of Example

Program Title: Rev.
Class "A"" Amplifier designed to specified tolerances - continued

Ry = RpVee/ Ve = Vi)
14y Find the stage minimum power gain:
A, = [RpRyhfe ; I/ [RE(Rp + hfe ;. Rp)]

ITHn
15} Find the stage minimum signal gain:

= y 2 2 2

Py (-4 ICQ) [ Ve RL/8 Ry + RE) ]

Limitations: This procedure regards the change in transistor base-emitter voltage as constant
over a (fog) decade variation in collector current. This assumption yields a very small error with
careful selection of the expected operating point on the VBE/ IC curve; however, under very high
current condition the logarithmic assumption breaks down. Also, low frequencies only.

REFERENCES: Helms, Ward J., Electronics magazine, August 8, 1974.

Terms Defined:

Iemin - Minimum collector current

Icmax - Maximum collector current

B+a - Transistor thermal resistance

icq - Quiescent collector current

Tmax - Maximum junction temperature

(Program insures that Tmax < Timax.) .

Vhex - Base-emitter voltage at Tmax BAS‘C CIReUITs Voo
Tmin - Minimum junction temperature

(With self-heating effects considered) Ri.
Vben - Base-emitter voltage at Tmin Ry

RB and VBB - Thevenin-Equivalent

FITCuit values.

SUTPUT

INPUT o—i}

R2 Re
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Continued From:

01 Program Description

™ User [nstructions

TEXAS INSTRUMENTS
Calculotor Products Division

0 Stmt. of Example

Program Title: Rev.
Class "A" Amplifier designed to Spec. Tolerances
STEP PROCEDURE ENTER PRESS DISPLAY
Input (Continued):
Enter Ppy (at 257C) in watts Pp STO 07 Py
Enter Iy Il STO 08 L
10 Enter the design minimum ambient
temperature, T ApN IR °C T AMIN STO 20 T AMIN
1i Enter the design maximum armbient
temperature, TA MAX in DC TA MAX STO 21 TA MAX
13 Eater hpp mAX hpE MAX ST023  hppMAX
14 EXECUTE - Press A
The display will go blank, then a number (1-3) will flash (pause) I ollowed by a value in
the display. Follow instructions according to the number fiashed in the display. If number
is missed when it is flashed, press X > t to reveal number which is also put in the ¢ register
press xx tagain and follow instructions.
FFlashed
No. PROCEDURE DISPLAY ENTER PRESS
{4a 1 Minimum load resistance, Ry MIN (D Ry mN Ry, (optional) R/S
is displayed. A larger number may
be entered if desired.
14b 2 Operating point for maximum output (2) ICQ ICQ(optional) R/S
voltage swing is displayed. A different .
value (in amps) may be entered if
desired.
f4c 3 Indicates that either the hpg MIN /MAX (3) flashing CLEAR
spread is too small orlHeis 100 snall. Qs
Consider using an emitter follower for
this stage or select another transistor type.
14d 4 Enter the standard resistor value (in ohms) (4) R ReTD R/S
nearest the displayed »alue
14e 5 End of execution proceed to output values (5) 5 Continue next step
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Continued From: 0 Program Description & User Instructions 0 Stmt. of Example

Program Title: Rev.
CLASS "A" Amplifier Designed to Spec. Tolerances

STEP PROCEDURE ENTER PRESS DISPLAY
15-30 Qutput Values:
15 Examine signal power (watts) RCL 00 PS
16 Examine the stage minimum
' Power gain (decibels) RCL 28 Ap

NOTE: If Ap and/or PS are insufficient,
add a heatsink and repeat the procedure
or select a transistor with a higher

hFE MIN.
17 Examine Ry in Ohms RCL 10 Ry,
18 Examine Ry in Ohms RCL 19 Rp
19 Examine Ry in Ohms RCL 26 Rl
20 Examine R4 in Ohms RCL 27 Rq
21 Examine I pMIN (Min. Collector Current) RCL 14 Ic MIN
22 Examine Iy AX(Max. Coltector Current) RCL 13 ToMAX
23 Examinefja (Transistor Thermal Resistance) RCL 09 Oy
24 Examine ICQ (Quiescent Collector Current) RCL 12 ICQ
25 Examine Ty ax (Max. Junction Temperature) RCL 15 TMAX
26 Examine Vgpx (Base-Emitter Voltage at Ty AX"] RCL 16 VREX
27 Examine TN {min. Junction Temperature) RCL. 17 Ty
28 Examine VReN (Base-emitter Voltage at TyvN ) RCL 18 VBEN
29 Examine Rp {Thevenin zquivalent) : RCL 24 RB

30 Examine Vpp (Thevenin equivalent) RCL 25 VB
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TEXAS INSTRUMENTS
Calculator Products Division

Sample Problem

Statement of Example
A single-stage class"A" amplifier is needed to operate from a 30-volt power
supply. The maximum power putput and maximum power gain must be obtained
from a Texas Instruments Type TIS98 transistor over an ambient temperature
range of 0°C to 709C with a maximum quiescent-current variation of + 20%.
From the transistor's data sheet, determine: drmax = ISOOC, PD = (0.36W,
A Vbe = 0.10V from 3 to 30 MA, Vbeimin = vat 3 at 250C, V _
o _ mg ee lmax
ol74 v A T 3MAat250C, Iy = 0.001%A, hFEEMAX = 600 at 1500C at T8MA,
HFEMIN = 100 at 80°C at 12MA.
3 See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
3 ar 1 7 719. 29 Partition
Rad card banks, 1, 2 and
30 ST0 0 1 30. Voc
20 g0 0 2 20. Nlcq (%)
N g0 0 3 0.1 Albe
.54 g0 0 4 0.54 /beMIN
.74 g0 ¢ 5 0.74 /e 1MAX
150 S0 0 6 150. Tamax
.36 S 0.36 bd
.001 ST6 0 8 0.001 N
70 sfo 2 1 70. TAmax
0 S0 2 0 0. Tamin
600 S0 2 3 600 fife Max
100 S0 2 2 100 fife Min
A EXECUTE
(1) 887.7840909 RL Min (not Changad
R/S (2) 0.01536 Icqg (not changed)
R/S (2) 0.0143453655 Ica (not changed)
R/S (2) 0.0142628571
R/S (4) 120.2204612 R -- stand, R entgred
120 R/S (5) 5 Fipished executio
Modes: (n)s —Printed only (n)—Displayed Briefiy { Pause )
n+ —Printed and dispiayed

a Over
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Sample Problem (cont'd)
— =T  ppess |

ENTER

e

PRESS

RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL
RCL

00
28
10
19
26
27
14
13
09
12
15
16
17
18
24
25

Page 8 of 12 8 0,01
For 1 use only

OUTPUT/MODE (see legend below) COMMENT

0.0606253981 Ps

22,91777965 Ap

932.1732955 RL

120. RE

46773.39562 R]

4382 .853221 R2

0.0114099657 Icmin

0.0171149485 Icmax

347.2222222 - JA

0.0142624571 Icqg

144 2836306 Tmax

0.4009135723 Vbex

71.31228539 Tmin

0.7438414059 Vben

4007 .348707 RB

2.570274397 VBB

Modes: (n)+ —Printed oy (rn)—Displayed Briefly { Pause }
n«.-Printed and displayed
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Submission Abstract

Program Title
RF AMPLIFIER ANALYSIS

Rev.

Abstract of Program

Given the Y - parameters of a two port network, such as a transistor used as an RF
Amplifier, this program calculates the input admittance, transducer gain-and Linvill's
C - factor for a specified load admittance assumed to be pure conductance.

User Benefits:

Original SR-52 Program by R, B. Formeister, Phoenix, Avizona, September 1976

Provides short-cut to the design of input matching networks based on loading in collector
circuit, while predicting performance and alerting the designer to possible stability problems.

CategorylectronifRequired Prog. Card PL‘?‘)-:;UA Needed [
Name___Eng. . Progs.__NQ_Ee_ﬁ__ Steps__ 307 |[Sides 2 IVIIoduI\; o [

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is
established with Texas |nstruments by this contribution. Texas
Instruments may use, copyright, distribute, publish, reproduce

or sell this information in any way it chooses, without compen-
sation to me, Te my knowiedge, this data is not copyrighted, and
contribution of this information to Texas Instruments by me does
not breach any cbligation to any other person or organization
relating to proprietary or confidential information.

€S‘E:fmission Checklist
Recorded

Magnetic Cards
Submission Abstract
Program Description
User Instructions
B/Sample Problem

Signature Date ¥ Listing
Name Texas Instruments Tel. No. O
Address =
City. Stateé Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH .
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“~AS-1S” BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS,
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Program Description

Program Title: Rev.
RF Amplifier Analysis

Method, Equations, Sketches, Limitations, References, Error Recovery:

The Linvill stability factor is computed from the equation

C= i Y12 Y2l
2811 892" Re(y12 y21) If C is less than unity, the
device is unconditionally stable. If Cis > 1, the device is potentially unstable depending on source
and load admittances.

The transducer gain, G 00 is computed from the relation that:

_ L Y71
Goo ™ 2 A
Y12 1

Since an accurate input inpedance match is usually desired, a model using the y-parameters
with specified load admittance and assuming resonance is forced on the output port (real load only
has been solved for Yin’ the complex input admittance. The value found for Yin can than be used
to design the input matching network. '

The effect of source impedance on output admittance is usually small when computing
Yin' These solutions have been found to be very accurate in actual application, where

—_

V12921

Bin = bll + Im
| 22+ Or

Gin = g * Rer__yi_ﬁA
g9yt Gy,

NOTATION

Any type of notation (floating, engineering, EE, or FIX) may be used but it must be specified
in program steps 8, 9, and 10. Engineering notation is recommended and is used in sample and
listing.

[0 See Continuation Sheet
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TEXAS INSTRUMENTS
Calculator Products Division

Sample Problem

Statement of

Example

Calculate the performance of a transistor whose y-parameters are:

Mo:

disolayed

Y11 = 3.0 + j3.8 mmho
Y12 = .017 - j.37 mmho
Yo1 = 57 - 332 mmho
Yoo = .54 + j1.1 mmho Assume a collector circuit load of 470
ohms (=G )
1.
NOTE: Watch units of measure!
[ See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below} COMMENT
3x10° J/sT0 01 3. -03 611
017 x 107°|STO 02 17. - 06 Gy
57 X 10-33 STO 03 57. - 03 6,
54 x 10 7 1STO 04, 540. - 06 G,
3.8 X 10‘33 STO 05 3.8 -03 B
-.37 x 195 STO 06 -370. -06 Bqio
-32 x 1075 |10 07 -32. -03 Boy
1.7 x 10 ST0 08 1.1 -03 822
470 1/x 2.1276596. -03
STO 09 2.1276596. -03 6,
A 3. -03 G11 Print input
17. -06 G12 parameters with
57. -03 G21 labels
540. -06 G22
3.8 -03 811
-370. -06 B12
-32. -03 B21
1.1 -03 B22
B 2‘]2¥§5385?89 00 EL Calculate, Print
11.90973 -03 BIN all output, displa
7.0751077 -03 GIN C only
20.538394 00 G00

‘ly {n)—Displayed Briefly { Pause )

hy

@ Over
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Sample Problem (cont’d)
ENTER PRESS QUTPUT/MODE (see legend below) COMMENT
C 11.90973 - 03 ' B, -
m
3 7.0751077 -03 Gy,
D 20.538394 00 G0

Modes: {n)+ —Printed only (n)—Displayed Briefly { Pause )
n»--Printed and disptayed
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COMMENTS
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Loc cope|
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TEXAS INSTRUMENTS
Calculator Products Division

Submission Abstract

Program Title

BIPOLAR JUNCTION TRANSISTOR ANALYSIS

Rev.

Abstract of Program

cancellation.

This program calculates the emitter bypass and coupling capacitors for a B.J.T. circuit. The
program is designed for a low frequency analysis, The capacitors are found using pole zero

Original SR-52 Program by Alan Charbonneau, San Luis Obispo, California, Sept. 1976.

User Benefits:

biasing capacitors.

This program allows the user to vary circuit parameters and quickly determine the effect on the

CategonyElectronifequired Prog.
Name__ Fng. |Progs.__ None Steps

Card PC-100A Needed O
989 N 9 Library
Sides____ 4 _inodulelD__. [

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or imptied, is
established with Texas Instruments by this contribution. Texas
Instruments may use, copyright, distribute, publish, reproduce

or sell this information in any way it chooses, without compen-

Submission Checklist

@ Recorded
Magnetic Cards

[ Submission Abstract

sation to me. To my knowledge, this data is not copyrighted, and
contribution of this information to Texas [nstruments by me does
not breach any obligation to any other person or organization
relating to proprietary or confidential information,

(" Program Description
G User Instructions
E’ Sample Problem

Signature Date Listing
Name Texas Instruments Tel. No. d
Address O
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
EITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-IS” BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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TEXAS INSTRUMENTS
Colculator Products Division

Program Description

‘ﬁ)gram Title:

Bipolar Junction Transistor Analysis

Rev.

Method, Equations, Sketches, Limitations, References, Error Recovery:

In order to solve for the values of the coupling capacitors {Ce, Ce), Rbr sz, Rc, Re, Rs, by,
e and the lower cutoff frequency (fL) (in Hz) desired must a]t be known. These equations

onty apply for a low frequency analysis.

Rp = (Rp)(Rp) Rs'= (Rs) (RB) Ro= Rs + (Rpye)

(E{E\*‘RB.B (Rst Hﬂj (RBH'HQ)

References.

listing.

8= Ra+he +Re (hetl) K - RL+he Relhe +1)
" Rg TN

Any type of notation (Floating, Engineering, EE, or FIX) may be used but it must be specified
in program steps 8, 9 and 10. Engineering notation is recommended and is used in sample and

P\S' + hle

B e
-Pe, - (B _/)7& ‘Fﬂ :_1[5_ = 1
B(R-T) B Ao

. ]
Ce JrfaRo Ce amrfe e

L. E. Amplifier Notes. Calif. Polytechnic St. Univ. (San Luis Obispo)

Ce

O See Continuatlon Sheet
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TeExAs INSTRUMENTS
Caleulator Products Division

Sample Problem

Statement of Example
Given Circuit Parameters:

RB] = th0k ..
z Han

R82 39k

R = 5.6k.fL . . .

C Fach parameter may be varied by chocsing the appropriate

Re = 2.2k S user defined key.

hfe = 80

h, = 1.3kd}

ie
fL = ?hH0H
RS = 4,7k
[J See Continuation Sheet

ENTER PRESS OUTPUT/MODE {see legend below) COMMENT
150 x 10° A 150.03 RBT Enter Ry,
39 x 10° | 2nd A’ 39.03 RB2 Enter R,
5.6 x 10° B 5.6 03 RC Enter R
2.2 X 103 2nd B! 2.2 03 RE Enter Re
1.7 x 10° c 4.7 03 RS Enter R,
250 ] 2nd C' 250. 00 FL Enter FL
1.3 x 10 D 1.3 03 HIE Enter Hie
80 Znd D! 80. 00 HFE Enter er

E 698.44705-09 CC CC calculated
snd E' 11.318692-06 CE

Wodes: (n}» —Printed only {n}—Displayed Briefly ( Pause )
n+ —Printed and dispiayed

Ce calculated

A1l values printed
and displayed.

O Over
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COMMENTS

KEY

COMMENTS

COMMENTS

DY R VI 8

[N

Loc |cope]|

e RN

KEY

S

]

LOC |cODE|

= <

o)
iR

NS IR ) I KA

W P S [

] g

LoC |cODE|  KEY

O S T o T o T T o o ot A ot R

SOE S R W T 3 O A o Y O o T N P T

[ ) O T

[

[d Lol P =

MERGED CODES

62 5 WY
63 [
64 [N HO

72(570) EER 83w EER
73(RCL EER 84 EIE BT
74sum NN 92(mv] [SeR]
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Caleulator Products Division

Submission Abstract

Program Title Rev.

POWER SUPPLY FILTER DESIGN
Abstract of Program

Calculates the value of filier capacitor, load resistance, average outpuf voltage, minimum
and maximum output voltage for both full- and half-wave rectifier circuits. User specifies
line frequency, secondary voltage, rectifier voltage drop, maximum desired ripple and
maximum load current.

Original SR-52 Program by B. R. Kelso, FPO New York, N.Y.
User Benefits:

Rapid component selection and guaranteed maximum ripple,

CategoryElectronjRequired Prog. Card PL%mOA Needed [l
. ibrar
Name___Eng. . |Progs. .|Steps 322 Sides 2 Modul 1D O
Submittal Agreement
All of the information forwarded herewith is contributed to Texas Submission Checklist
Instruments an a noncenfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is ) Recorded
established with Texas Instruments by this contribution, Texas Magnstic Cards
Instruments may use, copyright, distribute, publish, reproduce
or sell this information in any way it chooses, without compen- Submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and o
contribution of this information to Texas Instruments by me does Program Dascription
not breach any ohligation to any other person or organization Ltser Instructions
relating to proprietary or confidential information. ample Prablem
Signature Date B/f_isting
Name Texas Instruments Tel. No. O
Address o
City. State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
FITNESS FOR A PARTICULAR PURPOSE, REGARDING AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FCRM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE

“AS-IS" BASIS WiTH ALL FAULTS. OF THESE MATERIALS,
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v

Program Description

Program Title: Rev.
Power Supply Filter Design

Method, Equations, Sketches, Limitations, References, Error Recovery:

This procedure makes the assumption that the transformer (fig. 1) will be operated within its
design limits. First, peak secondary voltage is found based on the secondary's nominal RMS
rating: _

Eo(pk) = 12 Vs
where tis the secondary voltage (RMS). Next, the load resistance is calculated:

RL = Eo (pk)/IL
Where [ is the maximum load current. Next, t(a-c) is found (fig. 2)

t(a-c) = (1/fL)/2 for full-wave circuits, or

t(a-c) = 1/f1, for half-wave circuits, where {1,

is the primary line frequency. Next, the ripple frequency f is found:

f = 1/t@ac)
Next, the ripple factor is calculated:
fy = 61/100

where ey is the maximum ripple in percent. Next, t(d-b) is found:
t(d-by = arc sin (Fo (pk) - fro (pk))/Eo (pk)/2 TreL
Next, t(a-b) is'found:
t(a-b)
t(a-b) (LY 4+ 1(d-b) for half-wave circuits.
Next, the capacitor value is found:

C = t(apy/RLINC/(-E 1)
Next, the average output voltage is found:
Eo (avg) = (Bo (pk) - fr Bo (pk)} * Eo (pk))/2
Next, the minimum output voltage is found:
Eo (min) = frEo (pk)

I

(1/fL)/4 + t(d-b) for full-wave circuits, or

I

0O Sea Continuation Shee
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FM]BVERL

Continued From: ® Program Description . [1 User Instructions [ Stmt, of Example

Program Title: ‘ Rev.
POWER SUPPLY FILTER DESIGN ,

Reference: Cogburn, Onis J., "Power Supply Design Made Fast and Simple", Electronics
magazine, August 30, 1973

Figure 1: Basic Circuit

N l 4 de olT

Re

Figure 2: Output Waveform

e o
Eopr) | == - - !

— - -0
o

Limitations:

1. Procedure valid only when the transformer is operated within its design limits.

2. Rectifier forward voltage drop must be doubled before entering if a full-wave bridge
circuit is used.

NOTATION:

Any type of notation (floating, ENGineering, EE or FIX) may be used but it must be specified
in program steps 8, 9 and 10. ENGineering notation is recommended and is used in sample and
listing.
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Sample Problem

Statement of Example

Design an unregulated full-wave bridge power supply which will provide 3 amps current from a
transformer with a 24 vac secondary. Ripple must not be greater than 15% at full load. The
primary line frequency is 60 Hz and each rectifier drops 0.65v when conducting.

Change to Radian Mode

O See Continuatian Sheet

ENTER PRESS OUTPUT/MODE (see iegend below) COMMENT

60 A 60.00 FL Line Frequency

24 B 24.00 VS Secondary volts

1.3 C 1.300 VD Rectifier drop X 2

15 D 15.00 PER Ripple (%)

3 E 3.00 1L Load Current
Printed and Displayed

2nd A FULL WAVE Full Wave Output

3.8804387 -03 C Printed Only.

10.880375- 00 RL
30.193041 00 AVG
32.641125 00 PK
27.744957 00 MIN

- Ind C (1) 3.8804387-03 C=3880 pF
R/S (2)  10.880375 00 R; = 10.88 ohms
R/S (3)  30.193041 00 E (Ave) = 30.2 vde
R/S 4y 32.641125 00 E, (pk)=32.6 v
R/S (5)  27.744957 00 E,, (min) = 27.7

(Pause) / Display

Modes: {n)» —Printad only (n)—Displayed Briafly ( Pause )
n« —Printed and displayed

0 Over
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Submission Abstract

i avasp by

N\ E

Program Title : Rev,
ZENER POWER SUPPLY DESIGN

Abstract of Program
This program calculates component values and power rating pertaining to a Zener Diode
regulated power supply. It can be used without a PC-100A using user defined keys or
interactively with the printer prompting for input and results printed with headings.

Original SR-52 Program by B. R. Kelso, FPO New York.
User Benefits:

P

This program results in significant time savings to the user.

CategoryElectroni®equired Prog. Card PC-100A Needed i
. ibrary
Name__Eng.  |Progs.____ |Steps____ 208 Sides I Module |D 0
Submittal Agreement
All of the information forwarded herewith Is contributed to Texas Submission Checklist
Instruments on a noncanfidential, nonabligatory basis; no
relationship, confidential or otherwise, express or implied, is m’ Recorded

established with Texas Instruments by this contribution. Texas
{nstruments may use, copyright, distribute, publish, reproduce

ar sell this informaticn in any way it chooses, withcut compen- {" submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and m’ Program Description
contribution of this information to Texas instruments by me does

Magnetic Cards

not breach any obligation to any other persan or organization User Instructions
rolating to proprietary or confidantiat information, m’ Sample Problem
Signature Date . Listing
Name Texas Instruments Tel. No. 0
Address - t
City State _- Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO DAMAGES IN CONMNECTION WITH OR ARISING OUT OF THE
THE IMPLEIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
FITNESS FOR A PARTICULAR PURPOSE, REGARDING AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE

“AS-15" BASIS WITH ALL FAULTS. OF THESE MATERIALS.
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Program Description

Program Title: Rev.

ZENER POWER SUPPLY DESIGN

Method, Equations, Sketches, Limitations, References, Error Recovery:

First, the limiting resistor current is found:

Ip1 = IzmiN  louTmax
Where IzMIN = minimum Zener Operating Current .

Jdoutmax© maximum anticipated power supply load current

Then, the limiting resistor voltage drop is found:
Ery~= Vee-Vz
Where Ve is the unregulated input voltage

Vz is the rated Zener voltage
Next, the limiting resistor value is found:

Ry = Ery/IRg

Then, the limiting resistor power rating is found:
PriMaX = IRIERIE

Where K = 2 (which operates the resistor at 50% rating)

Next, the maximum power dissipated by the Zener Diode is calculated:
PEmax ™ IR1Vz

Then, the safe Zener Diode Power Rating is found:

P, =2PzMAX

NOTE: The resistor power rating and the Zener Diode Power Rating are twice the actual power
dissipation. Basic Circuit:

1 Vee
. é T
Rl LS
T o Veur=Vz
Iz L Z

SPECIAL NOTES ON PARTITIONING: The memory between steps 160 and 239 (data registers
90-99) is split between data memory and program memory to save space and to enable program to
be recorded on 2 card banks. For this reason, partitioning is done under program control in the
interactive version. At the end of the interactive version the memory space is repartitioned to
479.59 (6 op 17). Itis suggested that the magnetic card be recorded at 479.59 {(60P 17), the

initial calculator partition, so that repartitioning is not necessary prior to reading the card.

The user defined key version may be used without readingincard bank 2. If the interactive version
is never to be used, it is only necessary to key in steps 120-207 and the alphanumeric data registers
are unnecessary. The user-defined key version (without printer) does not partition under program
control and may be used with any partition except 159.99 or 959.00.

For printer version, engineering or fix notation should not be used. Any type of notation may be
used without printer.

O See Continuation Sheet
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Continued From: KiXProgram Description [ User Instructions 0O Stmt. of Example

Program Title:

ZENER POWER SUPPLY DESIGN

Rev.

SPECIAL INSTRUCTIONS FOR KEYING IN AND RECORDING PROGRAM

1.

2.

Set partition to 159.99 (10 op 17}
Store alphanumeric data registers 60-93 only.

Repartition to 239.89 (9 op 17)

Key in steps 000-207 or program (be careful, step 208 is really part of an alphanumeric

data register).
Repartition to 479.59 (6 op 17}

Record Magnetic Card Banks 1 and 2.
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TEXAS INSTRUMENTS
Calculator Products Division

O Stmt. of Example

Program Title:

ZENER POWER SUPPLY DESIGN

Rev.

Step

1

Procedure

ENTER PROGRAM
{Banks 1 and 2)

RESET AND START
PROGRAM: PRINT
HEADING

(Or Press 2nd E")

ENTER UNREGULATED
INPUT VOLTAGE AFTER
""" Prompt.

ENTER DESIRED QUTPUT
Voltage after "'?"' prompt

ENTER DESIRED MINIMUM
Zener Bias Current in Amps
after "?" prompt.

ENTER MAXIMUM OUTPUT
Load Current in Amps after
"7 prompt

SIT BACK AND WATCH.
Values will be printed with
appropriate headings.

INTERACTIVE (WITH A PC-100A): (USER INSTRUCTIONS)

Enter Press
RST
R/S
Vee R/S
V, =V out R/S
l7 MIN R/S
I R/S
OUT MAX

Printed Output

ZENER POWER
SUPPLY DESIGN

SOURCE VOLTAGE ?

(SOURCE VOLTAGE)
, VOLT
ZENER VOLTAGE 2

(ZENER VOLTAGE)
VOLT
MIN ZENER CURR ?

(MIN ZENER CURR)
AMPS
MAX OUTPUT CURR ¢

(MAX OUTPUT CURR)
AMDPS

R VALUE

{Value of RD) Ohms
RIPOWER

(R1 Power Rating) Watt
ZENER PWR

(Zener Power Rating) Watt -

SRC CURR

(Source Load Current) Amps
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Sample Problem

Statement of Example

+iB8.5v

F1Zy @ 280mA

R &

-

A regulated 12 volt D.C. source is needed to supply a maximum of 0.28 amps from an 18.5 volt
source. The basic circuit is shown below:

Find the value of Ry, the power rating of Ry, the power rating of the Zener Diode and the maximum
current drain on the 18.5 volt source, minimum Zener Current = 02A.

O See Continuation Sheet

ENTER

PRESS

OUTPUT/MODE {see legend below)

COMMENT

18.5
12
02
28

18.5
12

.02

28

A

B

C

D

E
2nd A
2nd B'
2nd C'
2nd D!

EI

R/S
R/S

R/S

R/S

WITHOUT A| PRINTER - UBING USER DEFINED KEYS:

18.5

12.

0.02

0.28

7.2
21.66666667
3.9

7.2

0.3

INTERACTIVE (WITH A PC-100A)

ZENER POWER SUPPLY

DESIGN

Source Voltage

18.5
Zener Voltage

12.
Min. Zener Curr

0.02
Max. Output Curr

0.28

n+ —Printed and displayed

i
VOLT
?
VOLT
?
Amps
?

Amps

Modes: (n) = —Printed only (n)—Displayed Briefiy { Pause )

Source Voliage

Zener Voltage

min. Zener Current
max. Output Current
Execute

Value of R (42 )

R; Power lgating (w)
Zener Power Rating (w
Source Current (A)

Enter source voltage
after question mark
Enter Zener Voltage
after question mark
Enter Minimum Zener
Current after question
mark

Enter Maximum Out-
put current after ?
resulls appear shortly.

]@J ;Over

TS
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ENTER

PRESS

OUTPUT/MODE ({see legend below}

COMMENT

Rl VALUE
21.66666667 OHMS
Rl POWER
3.9 WATT
ZENER PWR
7.2 WATT
SRC CURR
0.3 AMPS

Moades: [n)« —Printed only (n)—Displayed Briefly { Pause )
s .-Printed and displayed
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KEY COMMENTS

COMMENTS | LoC |cope] KEY | commenTs || Loc [coDE]

e el Jomde fsle fosde ermds fueele fraeks freesle Jovmd

il frohs feenle [rssde Jreeds [ormele foesle |

-

DA

e A wEr
MERGED CODES
72[570) IR B3 (60| TR
73R IFR  O4 EB ETR
74 [5uv B 92 wv]
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LCC ,CODE’ KEY COMMENTS LOC [CODE KEY COMMENTS | LOC [CODE| KEY COMMENTS
See Not¢ on entering Program in Lﬁbels apd Logations
"Prograth Descri ptioJl' '
001 10 E'
036 89 rr
: . 061 57 ENG
Alphanumeric Data Registers 082 99 PRT
0%0 98 ADV
Contents Reg. 107 90 LST
3632413515, 60 121 15 E
1700423227, 61 169 11 A
3713221700. 62 174 12 B
42322737. 63 179 13 ¢
4617311735, 64 184 14 D
42322737 65 189 16 Al
1322170000, 66 194. 17 B'
42322737. 67 199 18 C'
3024310046. 68 o204 19 D
1731173500. 69
1541353500. 70
13303336. 71
3013440032. 72
4137334137. 73
15413535, 74
13303336. 75
3502004213. 76
2741170000. 77
32233036. 78
3502003332. 79
4317350000. 80
43133737, 81
4617311735. 82
33433500. 83
43133737. 84
3635150015. 85
4135350000. 86
13303336. 87
461731, 88
1735003332. 89
4317350000. 90
36413333, 91
2745001617, 92
3624223100. 93
MERGED CODES
C2E EIF 7260 EW 836 B
COEE ETE V3G BN 04 EB KON
J ’ CARDN I  745um WTR 92 (seR)
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TEXAS INSTRUMENTS
Caleulator Products Division

Submiission Abstract

Program Title

RESISTIVE VOLTAGE DIVIDER

Rev.

Abstract of Program

This program was assembled to provide the user with a method to quickly design (empirically)
resistive voltage divider networks often encountered in basic degigns; and to evaluate the various
parameters of intermediate and completed network designs.

Original SR-52 Program by Clarence R. Carpenter, Pittsburgh, PA., September, 1976,

User Benefits:

Saves engineering time and provides complete engineering data (i.e. voltage levels, resistance values
and power dissipated by the divider resistors, and all currents.

CategorfElectroniRequired Prog. Card 5951 00A Needed [
Name_ Eng. Progs. Steps 155 Sides 1 Module 1D O

Submittal Agreement

All of the information forwarded herewith is contributed to Texas
instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is

Submission Checklist

IZ/ Recorded

establishied with Texas Instruments by this contribution. Texas
Instruments may use, copyright, distribute, publish, reproduce
or selt this information in any way it chooses, without compen-
sation to me, To my knowledge, this data is not copyrighted, and

Magnetic Cards
Submission Abstract
G Program Description

contribution of this information to Texas Instruments by me does
not breach any obligation to any other person or organization
relating to proprietary or confidential information.

o4 User Instructions
& Sample Problem

Signature Date Listing ' :
Name Texas Instruments Tel. No. - |
Address H
City State Zip

IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE ' '

TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-1S” BASIS WITH ALL FAULTS.

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOL.E
AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS.
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TEXxAS INSTRUMENTS
Calculator Products Division

Program Description

Program Title:

Resistive Voltage Divider

Rev.

Method, Equations, Sketches, Limitations, References, Error Recovery:

Given three (of eleven) parameters describing a resistive goltage divider network, as inputs, the
program will compute the values of tie remaining eight. The program is divided into two
separate sections and will accept two different sets of input parameters.

(1) E; By & Ry

(2) E, R, R,

e
(nn) memory location of
R1 § pR [ parameter
B (02) % (05)
(on
T - B o
R > R (04)
¢ L
R P
I o) 1,7 R,
(11) (14) . (19
T~ ,.
Figure 1.  Resistive Voltage Divider (program model). Y
Table L. Parameter Description and Derivation.
symbol description derivation
E, input voltage keyboard input (ki)
EO output voltage L X RO or (ki)
R1 divider resistor E. - Eo = 1i or (ki)
R2 divider resistor R0 X RL - RL - RO or (ki)
Ro output (net) resistance R2 X RL 5 RL + R2
Ry total (input) resistance R+ Ry or (ki)

¥ See Continuation Sheet
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Continued From: Kl Program Description [0 User Instructions [ Stmt. of Example

Program Title: Rev,
RESISTIVE VOLTAGE DIVIDER

TABLE 1 - (Continued) Parameter Description and Derivation

Ii input (source) current E. =+ R,[

Ipt lead current E,+ Ry

Pgi power disipated by Ry li2 x R

Pr2 power disipated by Ry E02 Ry

RL load resistor programed or (ki)
Procedure.

The intended procedure {or the development of a resistive voltage divider network utilizes the
first program section to determine initialvalues for Rj and R2 and to check other variables for
reasonable values {or levels)

Standard values for R; and R2 are then chosen (See Table 2) and the second section of the
program is run to recompute all parameter values. ‘

Note I.
In both sections of the program the input variables may be entered in any order and only
changed input variables need to be entered for subsequent calculations; that is, previous
input values, which are still valid, need not be reentered.

Note 2.
For convenience Ry =1 megohm has been incorporated in the program, however, any value
(> zero} for Ry may be substituted in the program by keying in the following sequence:

enter press display
desired value of Ry (> 0) STO 0 8 R{

TABLE 2. One decade of STANDARD VALUE {5%) RESISTORS.

1.1 1.6 2.4 3.6 5.1 7.5

1.2 1.8 2.7 3.9 5.6 8.2

13 . 2.0 3.0 4.3 6.2 9.1
1.5 2.2 3.3 4.7 68 100
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Continued From: [ Program Description CF User Instructions (0 Stmt. of Example

Program Title: Rev.
RESISTIVE VOLTAGE DIVIDER

R nd  C R,
R, ond D’ R
R, RCL 0 7 R,
ki RCL 1 1 L
IRL RCL 1 4 TRl
PR| RCL 5 PR
PRy RCL 0 6 PR
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Sample Problem

Statement of E

Design a resistive voltage divider network which will provide an output

voltage o

network will be presented with a Toad resistance of 10,000 ohms.

xample

f 5.5 volts

0.25 volts with an input voltage of 7.15 volts.

current (source loading) shall be between 0.9 and 1.71-ma.

the standard (5%) resistance values for R1 and Ry also the minimum (standarg
power rating of both resistors which will allow at least 200% safety margin.

The i
Determine

[J See Continuation Sheet

The
nput

ENTER

PRESS

QUTPUT/MODE (see legend below)

COMMENT

Enter progn

The tatal 1
The followi
values for
(Rt) 7150
(E{) 7.15
{Eq) 5.5
(RL) 10000

run progran
1

display Rl
Display RZ

Select stan
fE1) need n

(R1) 1600
(R2) 12000

run program

display Lo
1isplay Ii

am

pt be reente

C

D

2 2nd E!
2nd B!

RCL T 1

esistance (RL
ng sequence V
Ry and Rp.
E
A
B
STC 0 8
’nd A’
2nd C'
2nd D!

L) is determined by Ei I and in th
4111 enter the initial va]ues and co

7150
7.15
5.5
10000

0.00055

1650
1222.22222

dard values for R1 and R2 (from table 2) as inpu

ed - see note 1).

1600
12000

.0005528351

5.528350515
.0010135309

Modes: (n)* —Printed only (n)—Displayed Briefly [ Pause }

n» —Printed and displayed

is case is 7150 ohmg
hpute the precise

Toad current

ohms (RT)
ohms (R2)

ts to program 2.

load current

volts (Eo)
amps (I1)

(1g,

{IRL)

1 Over
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Page

Sampie Problem (cont’d)

ENTER

PRESS

QUTPUT/MODE {see tegend betow)

COMMENT

These valudg
however oth

{Total desj

s for R1 an
er values c

Enter 1800 johms for R1
(RT) 1800 | C

run program 2 2nd E°
display Eo 2nd B!
Although still within
than the f{rst run. T
(R2) 15 000 D

run program 2 2nd E°
display Eo 2nd B'
display Ii| RCL 1 1
display PRT RCL 0 5
display PR2Z RCL 0 &
These complited values
Standard 1410 watt rey

gn time ind

d RZ meet the tolerances set in the
ouid (and should) he tried.
and recompute.

1800

0.000537594
5.37593985

tolerance, the error in output volta
ry a new standard value for R2 (15 K

15000
0.00055
5.5
.0009166667
0.0015125
0.0020166667
are within the tolerances required -

istors would be suitable for both RI

Tuding Toading the program - less th

original problem,

3

amps (IRL,

volts

ge is greater
ohms ).

amps {1
ps ( }{I)
volts
amps
watts
watts
Eo being exact.
and R2.

an 5 minutes.)

Modes: {n)+—Printed only (n)—Displayed Briefly ( Pause )
n»--Printed and dispiayed
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Submission Abstract

Np sveay

Program Title Rev.
FIELD EFFECT TRANSISTOR ANALYSIS

Abstract of Program

This program calculates the source bypass and coupling capacitors.for a F.E.T. circuit .
The method used is pole zero cancellation, The program is designed forza low frequency
analysis. Engineering notation is used.

. ex ' Original SR-52 Program by Alan Charbonneau, San Luis Obispo, Calif.. Sept. 1976
¥ User Benefits:

This program allows the user to vary cifcuit parameters and quickly determine the effect on
the circuit capacitances,

CategoryElectroniBequired Prog. Card P 230 Needed O
Name__Eng.  |Progs. Steps 328 Sides 2 Module 10 0
Submittal Agreement
Al of the information forwarded herewith is contributed to Texas Submission Checklist
Instruments on a nonconfidential, nonobligatory basis; no
relaticnship, confidential or otherwise, express or implied, is E( Recorded
established with Texas |nstruments by this contribution. Texas Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce - |3/ o
or sell this information in any way it chaoses, without compen- Submission Abstract
sation to me. To my knowledge, this data is not copyrighted, and PR
contribution of this information to Texas Instruments by me does L_x}/Program Destfrlptlon .
not breach any obligation to any other person or arganization [ User tnstructions
relating to proprietary or confidential information, Sample Problem !
Signature Date Listing ;
Name Texas Instruments Tel. No. , O
Address =
City State 2Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
e EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
’ THE IMPLIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
FITNESS FOR A PARTICULAR PURPOSE, REGARDING AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH : AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE

“AS-1S* BASIS WITH ALL FAULTS. OF THESE MATERIALS.
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TEXAS INSTRUMENTS
Caleulator Products Division

Program Description
Program Title:
Field Effect Transistor Analysis

Rev.
Method, Equations, Sketches, Limitations, References, Error Recovery:

The solution for the values of the coupling capacitors (CC, CS) requires that values are known for
RI’ RS, RG, RX, g (mutual conductance) and the lower cut off frequency. (fL in Hz)

Ks 1 +gm(Rx + Rs) R Ry + RG %
1+ gmRx W= W
g =f fg=fL
Ks
C I Ce = 1
27 fs Ry 2ufs Re

Thése equations only apply for a low [requency analysis.
References: L. F. Amplifier Notes

Calif. Polytechnic St. University (San Luis Obispo}

NOTE: Engineering Notation is used throughout the program. Fixed notation may be used with
engineering notation only when used without a printer; the alphanumeric routines do not work
in fixed notation.

0 See Continuation Sheet
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TEXAS INSTRUMENTS ¢
Caleulator Products Division

Continued From: [ Program Description (3 User Instructions 01 Stmt. of Example

Program Title: Rev.
FIELD EFFECT TRANSISTOR ANALYSIS

STEP PROCEDURE PRESS PRINTED QUTPUT
WITH PRINTER:
10 Calculate C, and C . and print :
input and output B FET ANALYSIS
INPUT
(Rp) Rl
(Rg) RG
(RS) RS
(R X) RX
(27 GM
(fy) FL
OUTPUT ¢
(C) CC
(CS) Cs
11 Calculate CC and CS and print
output only 2nd E FET ANALYSIS
OUTPUT
(oY CcC
(Cy) CS
NOTES:

Steps 2-7 may be executed in any order desired and can be changed individually before or after
output is printed or displayed. Keys D, E and * “E' will calculate both values. Key *D' will only
recall the previously calculated value of Cg.

#('Ms can be used to clear all inputted values
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professional
H program exchange TEXAS INSTRUMENTS

st 2 | Calculator Products Division
N —

Sample Probl-em

Statement of Example
Given circuit parameters:
RI = 100 k/?
RG = 22M{2
Rc = 6RKI Bach parameter may be varied by choosing the appropriate
R, = .33 K.i? user defined key.
g, =2.0mV
fL = 8 Hz
0 See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
100 EE 3 A 100. 03* Enter Ry
2.2 EE 6| 2nd A’ 2.2 06* Enter R¢;
6.8 EE 3 B 6.8 03* Enter R¢
330 2nd B' 330 00* Enter Rx
2 EE 34 C 2. -03%* Enter g,
8 2nd C' 8. 00* Enter fL
WITHOUT PRINTER:
D 79.514943 -09 CC and CS calculated
Ce Displayed
2nd D 26.89476 -06 C Digplayed
5
Modes: (n}=—~Printed only {n}—Displayed Briefly { Pause )
n« —Printed and displayed

¥ Over
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Sample Problem (cont'd)
ENTER PRESS OUTPUT/MODE (see iegend below) COMMENT
WITH|PRINTER:
E FET ANALYSIS

INPUT

100. 03 RI

22 06 RG

6.8 03 RS

330. 00 RX

2. 03 GM

8. 00 FL

OUTPUT

79.514943-09 cC

26.89476-06 CS

2nd B FET ANALYSIS

OUTPUT

79.514943-09 cC

26.89476-06 S

n+ - Printed and displayed

| Modes: {n)» ~Printed anly {n}—Displayecd BEriefly { Pause }
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TEXAS INSTRUMENTS
Calculator Products Division

Submission Abstract

Em

Program Title Rev.

SOLUTION OF RESISTIVE NETWORKS
Abstract of Program

This program solves for the total resistance of both simple and complicated D.C. networks.

Original SR-52 Program by Craig Byrd of Chula Vista, California
User Benefits: ]

Assists in solving resistive networks. Also can be uséd to solve capacitive and inductive circuits.

CategoryElectroniRequired Prog. Card E;:b-m(m Nesded [J
Name. _Eng. __ |Progs. Steps__170 Sides 1 Moqate 1o 0]

Submittal Agreement

All of the information forwarded herewTth is contributed to Texas
Instruments on a nonconfidential, nonobligatory basis: no
relationship, confidential or otherwise, express or implied, is
established with Texas Instruments by this contribution. Texas
Instruments may use, copyright, distribute, publish, reproduce

or sel| this information in any way it chooses, without compen-
sation to me. To my knowledge, this data is not copyrighted, and
contribution of this information to Texas |nstruments by me does
not breach any obligation to any other person or organization
relating to proprietary or confidential information.

Submission Checklist
Recorded
Magnetic Cards
E{ ubmission Abstract
B/irogram Description
User Instructions
B/-Sample Problem

Signature Date . Listing i

Name ___1eXas Instruments Tel. No. | ;

Address D

City. _ Stats Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE

CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
PURCHASE OR USE OF THESE MATERIALS AND THE SOLE

E} TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTARILITY AND

FITNESS FOR A PARTICULAR PURPOSE, REGARDING
THESE PROGRAM MATERIALS AND MAKES SUCH
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN
“AS-15” BASIS WITH ALL FAULTS,

AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
AND/CR THE CONTRIBUTOR, REGARDLESS OF THE FORM
CF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE
OF THESE MATERIALS,
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TEXAS INSTRUMENTS
Calculator Products Division

| Program Description

Program Title: Rev.’
SOLUTION OF RESISTIVE NETWORKS

Method, Equations, Sketches, Limitations, References, Error Recovery:

This program uses network simplification to solve for the Lo yvand y fo Anetworks. It also
sums series resistors and sums the reciprocals of parallel resistors to solve for the total resistance,
Eqs. 1 1 1 1

R (series) = Ry + R2 tRy ... +R R (parallel) = il‘ + R_2 + “ﬁg T RC

n n

Ro 1o Ky T Y
b1 o RRyRy) RIFRRy)
Sl
e ] (RFR, R )
QL& to AN Ra = R{Rp+RyR3+R3Ry

Ry

{3 Rb
R, 3 <:3 Rer Rb = RIRyTRORGHRGR
Rz Re "2

Re = R1R2+R2R3+R3 RE

*Solve  &to y ckts R3
first and then sum the series and
parallel legs to find the total resistance.

il See Continuation Sheet
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TEXAS INSTRUMENTS
Calculator Products Division

Continued From: & Program Description [ User Instructions (0 Stmt. of Example

Program Title: Rev.
SOLUTION OF RESISTIVE NETWORKS
m A (Ri; H’Jn K‘l) . ﬂ:
e AAAAD S — e} '-"\-W-I
Rq @:Rw, R Ry.Rs, R ; S

(Ry.Rs, R 2o RT = 1682487725

Fina! Girouit

g;

¥*Procedure for Solving Circuitry:

Solve Mo y transformations first

In transforming from Ao y networks, if the R values are entered clockwise, the Rx, Ry and
Rz values are shownin theirrespective clockwise positions. If the Aresistors are entered
counter clockwise, the v resistors value are shown intheir counter clockwise position.

In transforming a Y circuit to a ﬁircuit the avalue resistor are shown opposite the y
value entry.

Example: If Y entered 3-2-1 the Avalues are 3.67__
{(Ra)

Opposite Ry, 5.5.»_{Rb) Opposite R, and the -
{Rc) Opposite RI'

In usingthe Afo Y orY to  Amethods you must
press E to initialize the program




i {asney } Apalig um>m“nm_mﬂ.h(_.h_ﬂ:w_.mc.‘oc_numﬂﬂm.._.ﬂ‘mﬂﬁﬂ_ﬂ Sapow
M 6
8
L
9
=)
4
€
2 Ny _WM
T wng [effeleq e ( 1- 1) uwng [o[ereq I
0 ZW.H.. ﬂww
6 0 9 ($onR A 1R (17 1) sylomyaN [efeled 0T -
g wIng salog q (Ny - i) wng sorrog 6
sanje A A JO UIng [4 0 q mmmﬁﬁw\/ mo.ﬂomv AZMHLM—V SHEOMIAN] SILIaG 8
suIng [o[[ereq 9 oM ‘9 TI00 S/ $awIll ¢ Uy ssaig L
SWNg serag 0%ty Gumeq BN RN (Auy J1) senfeA YA 9
SanEA 7 Jo wmg v 0 d SZI[BT}TUT S
SAN[EA A IO ¢ 7 A4 X (qun £) §/ i suoeTInos Yy
Son[EA X 10V @ 0 (ugv AN (Aue 31) sonfep v 3
sonfeA L 07 1 0 d IZIRIIIU] ré
uiod o Weigor 1s1uy I
(BB} SHALSIDAH v1vd (moeq pusbaj 9ss) 3Q0OW/LNJLNO S534d Y3LN3 3HNA4204Hd d31s
6 R . s < N ¢ 10D youelg | ;w0 youeig|  1uo) wouerg| o SOV
suoietedg .
; ma o E LT
Ol T T ET BT ER T Em squmisiqg ¥ @l ainpop Aseagn) SUOIPNJISU)} JOsh)
[BI0L [Pl[eded THE OER OHEET E.I 100} I
[B10] selieg 4 || LB~ BT ER B ED  EW \E sessalppy {ajgeotdde 1)
] ERTHE OB OED I Em SHniosqy sj@Aa" 4gs apoyy fejnbuy \ /
CER/ER IR DN A y 4
ozenny s || g e EIW_N@ O b I« 65 " 6Lb . _
VOlXA a — BHE\HI! E.\IBI s $|aA87 sIsAUIUBIEd (7| O} UOIleEy o
SRS S T TEEF T O A T Tk Bieg | ®mes [ - U abuoyoxa wos60.d [
SSWeg s || ALK S A K G # () — — jovoissajoid
LFoavy|| TE T m @ m MEOS | M09y 6S-Xdd m
SA3M 03NI3A H3SN | (80 do) s73ay7 | SPAOMLAN TAILSISHY 40 NOILATOS )\ wesbosy \_ -

[ 67070 8] ¢ 9] g ¢

abeg




i

| PPX-59

professional

program exchange

[6 5/8,0 09,

\ i Page_ > of_8

TEXxAS INSTRUMENTS
Calculator Products Division

For T use only

Sample Problem

Statement of Example

Solve the following resistive network for the total resistance and then transform the Y

network (Rg, R7 & Ry) into a 4 network (Ra, Rb, & Re)

[J See Continuation Sheet

ENTER PRESS OUTPUT/MOCDE (see legend below) COMMENT
E 0 Initialize ‘
10 A 10 {&} {h}
5 A 5 R, to
7 A 0 R4 Y
R/S 2.272727273 Rx
R/S 1.590909091 Ry
R/S 3181818182 Rz :
B 0 Series Leg (Rz)
12 B 0 (Ry)
2 B 0 (R+)
B' 17.18181818 Series Leg Total
C 0 1st Parallel Leg
1.590909091 B 0 Series Leg (Ry)
3 B 0 (Rz)
] B 0 (Rg)
B' 10.59090909 Series Leg Total
C 0 2nd Parallel Leg
' 6.552149978 Parallel Total
B 0 Parallel Total
2272727273 B ] Rx
3 B a RE
5 B 0 RO
B' 16.82487725 CKT R Total
Maodes: (n}*—~Printed only (n)—Dispiayed Briefly ( Pause }
ns* —Printed and displayed

O Over
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EXChange Page 6 Of 8 For Tl use only
Sample Problem (cont’d)
ENTER PRESS QUTPUT/MODE (see legend below) COMMENT
E 0 Initialize
3 D 3 R8 Y
1 D 0 R A
R/S 0
R/S 0
R/S 3.666666007
R/S 5.5
R/S 11

Modes: (n)* —~Printed anly (n)—Dispiayed 8riefly ( Pause )
f+--Printed and displayed
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Printed in U.S.A.

ELECTRONIC ENGINEERING

CLASS “A” AMPLIFIER DESIGNED TO SPECIFIED TOLERANCES
Biasing, load and emitter resistors are calculated for a class “A” bipolar
transistor amplifier. Design is constrained to a maximum allowable
percent collector current variation specified by the user.

TI-59 only. ‘ :

RF AMPLIFIER ANALYSIS

Calculates the input admittance, transducer gain, and Linvill’s C-factor for
a specified load admittance assumed to be pure conductance when given
the Y-parameters of a two part network, such as a transistor used as an
RF Amplifier. ‘

TI-58 or TI-59.

BIPOLAR JUNCTION TRANSISTOR ANALYSIS

Calculates.the emitter bypass and coupling capacitors for a B.J.T. circuit.
The program is designed for a low frequency analysis.

TI-58 or TI-59.

POWER SUPPLY FILTER DESIGN

Load resistance, filter capacitor value, and the minimum, maximum, and
average output voltages for both the full- and half-wave rectifier circuits
are calculated.

TI-59 only.

ZENER POWER SUPPLY DESIGN

Calculztes component values and power rating pertaining to a Zener
diode regulated power supply.

TI-59 only.

RESISTIVE VOLTAGE DIVIDER

Provides a msthod to empirically design and evaluate resistive voltage
divider networks often encountered in basic designs.

TI-58 or TI-59. '

FIELD EFFECT TRANSISTOR ANALYSIS

Calculates the source bypass and coupling capacitors for a F.E.T. circuit
using the pole zero cancellatlon method.

TI-58 or TI-59.

SOLUTION OF RESISTIVE NETWORKS

Solves for the total resistance of both simple and complicated D.C.
networks. .

TI-58 or TI-59.

PREPROGRAMMED MAGNETIC C'ARDS ARE NOT INCLUDED,
(The program Code Lists must be keyea min blank magnetic cards.)

TEXAS INSTRUMENTS
" INCORPORATED
DALLAS, TEXAS

1033652

e e e - S




