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THE TI-59 PAKETTE STORY -

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

e Statistics e Aviation

e Real Estate and Investment e [eisure

e Surveying e Business Decisions

e Navigation e Securities Analysis

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

Fully recognizing TI-59 users may require programs other than
those included in TI-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
T1-59 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 Tl Pakette offerings include:

Securities Programming Aids
Statistical Testing 59 Fun
Civil Engineering 3-D Graphics

Electronic Engineering
Blackbody
Oil/Gas/Energy

Printer Utility
Astrology

Fluid Dynamics
Mathematics

Lab Chemistry
Production Planning
Marketing/Sales
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TEXAS INSTRUMENTS
Calculator Products Division

Submission Abstract

Program Title

CLASS "A" AMPLIFIER DESIGNED TO SPECIFIED TOLERANCES

Rev.

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 outputs 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 hfe min/max spread.

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

User Benefits:

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

CategoryElectroni®equired Prog. Card E(i?b-:a?(\)(%\ Needed  [J
Name__Eng.  |Progs. Steps___ 203 Sides 3 Noduls 1D 0

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 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

|Z( Recorded
Magnetic Cards

X" Submission Abstract

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

4 Program Description
4 User Instructions
g Sample Problem

Signature Date o Listing
Name Texas Instruements Tel. No. O
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
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:
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°C)/PD
2) Find the trial minimum load resistance:
Rli = -0jaVee?/[4.4(Tjmax - Tamax)] = Rin
3) Find the trial emitter resistance:
REI = Rux 10% = Rgy
4) Find the trial operating point:
ICQ = VCC/[Z(I'LN + REN)]

5) Find the operating point current limits:
Iemax = leq (1 TAIg) Where 2 loq = max % change

Imin = ICq (1 -AICq) In quiescent current
6) Find approximate maximum junction temperature:

Thax = @iA[cq [Vee - (Ry, + Ren) Icq) + Tamax

7) Find the actual VbeVoltage at Tmax:

Vbex = Veelmin +A Vbelog (1 - 0.0022 (T - 25°0)

cmax/ll) max
8) Find the minimum junction temperature:

Tmin = 6- ja cmm[Vcc (Rln + Ren)I

9) Find the base-emitter voltage at Tmin:

Vien = Vbelmax + /A Vbe log (lcmin/ll)' 0.0022 (Tmin - 25°C)
10) Make a better estimate for RE:

Re(n+ 1) = [-2(Vyex - Ven)) /[Icmax . Icmin]
11) Iterate beginning at Step 2 until RE(n+1) = RErl + 5%

. + .
cmm] Tamm

12) Find Thevenin Equivalent circuit values:
= [hfe hfe iy IReM*1) Tomax ~ Lemin) + Voex ™ Vien!/
[hfemaxlcmin i hfeminlcmax]
VBB = Vien T lemin RB/hfemin) + RE(n+1)]
13) Find the biasing resistors:

Ry = Rp Vec/Vpp

] See Continuation Sheet
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Continued From: B/Program Description [0 User Instructions [ Stmt. of Example

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

Ry = RVee/ (Vee - Vi)
14) Find the stage minimum power gain:

15) Find the stage mini?inum si§na1 gain: 5
Po = (1 - £ 1pQ)" [ Voo™ Ry/8 (R +Rp)7]

Limitations: This procedure regards the change in transistor base-emitter voltage as constant
over a (log) 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:
Icmin - Minimum collector current
Icmax - Maximum collector current

Bja - Transistor thermal resistance

Icq - Quiescent collector current

Tmax - Maximum junction temperature

(Program insures that Tmax < Tjmax.) .

Vbex - Base-emitter voltage at Tmax BAS,C CRCUIT: Vee
Tmin - Minimum junction temperature

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

RB and VBB - Thevenin-Equivalent

circuit values.

ouTPuT

INPUT o—i}

Rz R.
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Continued From:

{1 Program Description
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(4 User Instructions

TEXAS INSTRUMENTS
a | Calculator Products Division

For Tl use only

O Stmt. of Example

Program Title: Rev.
Class "A" Amplifier designed to Spec. Tolerances
STEP PROCEDURE ENTER PRESS DISPLAY
Input (Continued): ,
Enter Ppy (at 25° C) in watts Pp STO 07 P
Enter || Il STO 08 L
10 Enter the design minimum ambient o
temperature, T pAppN IN °C TAMIN STO 20 TAMIN
11 Enter the design maximum ambient .
temperature, T pmax in °C Ty M’AX STO 21 TaA MAX
14 EXECUTE - Press A ‘
The display will go blank, then a number (1-5) will flash (pause) foellowed by a value in
the display. Follow instructions according to the number flashed in the display. If number
is missed when it is flashed, press’X > t to reveal number which is also put in the t register
press x= t again and follow instructions.
Flashed
No. PROCEDURE DISPLAY ENTER PRESS
14a 1 Minimum load resistance, Ry pmiNn (D Ry MIN 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.
14¢ 3 Indicates that either the hpp MIN/MAX (3) flashing CLEAR
spread is too small or 4l is too small. 9's
Consider using an emitter follower for
this stage or select another transistor type.
14d 4 Enter the standard resistor value (in ohms)  (4) R Re1D 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: O Program Description X User Instructions O Stmt. of Example

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

STEP PROCEDURE ENTER PRESS DISPLAY
15-30 Output 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 P are insufficient,
add a heatsink and repeat the procedure
or select a transistor with a higher
"FE MIN.
17 Examine RL in Ohms RCL 10 R
18 Examine Rp in Ohms RCL 19 R
19 Examine R;in Ohms RCL 26 Ry
20 Examine R, in Ohms RCL 27 )
21 Examine Ic v (Min. Collector Current) RCL 14 Ic MIN
22 Examine I MAxMax. Collector Current) RCL 13 Ic MAX
23 ExamineQJA (Transistor Thermal Resistance) RCL 09 OJA
24 Examine I (Quiescent Collector Current) RCL 12 ICQ
25 Examine TMAX (Max. Junction Temperature) RCL 15 TMAX
26 Examine Vgpy (Base-Emitter Voltage at TMAX") RCL 16 VBEX
27 Examine TMIN (min. Junction Temperature) RCL 17 TMIN
28 Examine VBEN (Base-emitter Voltage at TMIN} RCL 18 VBEN
29 Examine Rg (Thevenin equivalent) RCL 24 Ry
30 Examine VBB (Thevenin equivalent) RCL 25 VBB
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Sample Problem

Statement of Example
A single-stage class"A" amplifier is needed to operate from a 30-volt power
supply. The maximum power output 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: Tmax = 1507C, PD = 0.36W,
D Vbe = 0.10V from 3 to 30 MA, Vbeimin = 0.54 vat 3 at 250C, V _
ma ee Tmax
0L74 V A T 3MAat259C, Iy = 0.001A, hFEEMAX = 600 at 1500C at 18MA,
HFEMIN = 100 at 800C at 12MA.
[0 See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
3 ap 1 7 719. 29- Partition
Rgad card banks, 1, 2 and 3 : :
30 ST0 0 1 30. cC
20 ST0 0 2 20. Nlcqg (%)
. 70 0 3 0.1 Albe
.54 ST0 0 4 0.54 /beMIN
.74 ST0 0 5 0.74 /be1MAX
150 ST0 0 6 150. Tamax
.36 S0 0 7 0.36 pd
.001 ST0 0 8 0.001 [
70 S0 2 1 70. TAmax
0 SI0 2 0 0. Tamin
600 S0 2 3 600 Hfe Max
100 S0 2 2 100 ffe Min
A EXECUTE
(1) 887.7840909 RL Min (not Changed
R/S (2) 0.01536 Icq (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 Finished execution
Modes: (n) s —Printed only (n)-Displayed Briefly ( Pause)
n* —Printed and displayed

O Over
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Sample Problem (cont’d)
ENTER PRESS QUTPUT/MODE (see legend below) COMMENT
RCL 00 0.0606253981 Ps
RCL 28 22,91777965 Ap
RCL 10 932.1732955 RL
RCL 19 120. RE
RCL 26 46773.39562 R,
RCL 27 4382.853221 R,
RCL 14 0.0114099657 Tcmtn
RCL 13 0.0171149485 Tcmax
RCL 09 347.2222222 5 JA
RCL 12 0.0142624571 Tcq
RCL 15 144 .2836306 Tmax
RCL 16 0.4009135723 Vbex
RCL 17 71.31228539 Tmin
RCL 18 0.7438414059 Vben
RCL 24 4007.348707 RB
RCL 25 2.570274397 VBB

Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause )}
ns--Printed and displayed

Saah 5}’ bo"’\
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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.

Original SR-52 Program by R. B. Formeister, Phoenix, Arizona, Septemher 1976

User Benefits:

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.

Instruments may use, copyright, distribute, publish, reproduce

or sell 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 Instruments by me does
not breach any obligation to any other person or organization
relating to proprietary or confidential information.

Submission Abstract

Program Description

User Instructions
M/Sample Problem

CategoryElectronifRequired Prog. Card PC-100A Needed  [J
None Sid 2 Library

Name__Eng. _ |Progs._ ON®  |ISteps__3Q7 [Sides Module 1D O
Submittal Agreement

All of the information forwarded herewith is contributed to Texas Submission Checklist

Instruments on a nonconfidential, nonobligatory basis; no

relationship, confidential or otherwise, express or implied, is Recorded

established with Texas Instruments by this contribution. Texas Magnetic Cards

Signature Date G Listing
Name____ Texas Instruments Tel. No. o
Address D
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 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.



\ %~ Page 2 of 7 (6 5]8.0,0,2
! ! PPX..SQ [7 For T1 use only
' ¢ professional

4 program exchange TEXAS INSTRUMENTS

Calculator Products Division

Program Description

Program Title: Rev.
RF Amplifier Analysis

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

The Linvill stability factor is computed from the equation

1
C= | Y12Y21
2811292 - R.(Vy2Yop) 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 is computed from the relation that:

00’

o1 l

<
2
Y12 I

GOO

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 Yirl 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

~_‘y Y
Bin = b11+ Im Z12721

822G |

Gin = g;; + Re —-y]2y21
g2+ GL

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 reccommended and is used in sample and
listing.

O See Continuation Sheef

Saan l’\/ N\'\
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For Tl use only

Sample Problem

Statement of

Example

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

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, )
L
NOTE: Watch units of measure!
0 See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
3x10° |sT0 o1 3. -03 611
017 x 1073|510 02 17. - 06 Gy
57 x 10-3 |{STO 03 57. - 02 6,
54 x 1073 |sTO 04 540. - 06 6
3.8 x 107 |STO 05 3.8 -03 By
-.37 x 19;3 STO 06 -370. -06 Bio
-32 x 107} STO 07 -32. -03 Bo1
1.7 x 10 STO 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 Tabels
540. -06 G22
3.8 -03 B11
-370. -06 B12
-32. -03 B21
1.1 -03 B22
B 2']2{§g§85989 00 SL Calculate, Print
11.90973 -03 BIN all output, displa
7.0751077 -03 GIN C only
20.538394 00 GO0
Mo Jy (n)—Displayed Briefly ( Pause)
displayed

Saah 5}/ b“\'\

0 Over
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Sample Problem (cont’d)
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For Tl use only

Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause )
ns--Printed and displayed

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
C 11.90973 - 03 .
mn
E 7.0751077 -03 Gin
D 20.538394 00 G00
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Loc [coDE[ KEY | cOMMENTS || Loc Jcope] KEY [ commenTs [ LOC [CODE| KEY | COMMENTS

P

MERGED CODES
62 I3 I 72 [svo] XA 83 (670] XA
63 M 73 [rcl) XD 84 I
64 21 B3 7450 10 92 [Nv]
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Loc [cobe]| Key | commenTs [ Loc [coDE[ KEY | comMENTS [ LOC |cODE| KEY | COMMENTS

1 e T G T

Lok 000 o 00 e e

SR R T T T

ot 0 G T W

SO O W N s O

Lot L2000 P

EACRUI N O O

MERGED CODES
62 72070 W 83610 MEN
63EmEm 73R EI &4 N K
GONm WM 74soW E 920w (R
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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 altows the user to vary circuit parameters and quickly determine the effect on the

Categor\ElectronilRequired Prog. Card i,Ct;JBOOA Needed  [J
Name__ Eng.  |Progs.__ Nomne Steps 282 Sides 2 Module 1D_ 0

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

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-
sation to me. To my knowledge, this data is not copyrighted, and
contribution of this information to Texas Instruments by me does

Magnetic Cards
0 Submission Abstract
4 Program Description

relating to proprietary or confidential information.

not breach any obligation to any other person or organization

¥ User Instructions
EZ/ Sample Problem

Signature Date Listing
Name Texas Instruments Tei. No. 0
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
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 Title:

Rev.

Bipolar Junction Transistor Analysis

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

iy
rer Ce

In order to solve for the values of the coupling capacitors (Cc, Ce), Rbf sz, Rc, Re, Rs, hie’
he. and the lower cutoff frequency (fL) (in Hz) desired must all be known. These equations

only apply for a low frequency analysis.

Rp = (RB.)(RBg Rs = (Rs) (RB) Ro= Rs + (Rp)(h;,)

(Rg+Ro.) @t Rl (Rgthie)
B= Rg +he +Re (he+l) K = Rt +he+Re (hee +1)

R T Nie Re' + hie

fo=(B-My fo-f =L
BR-T) B fole

= ‘
Ce = e - Ce R

References: L. F. Amplifier Notes. Calif. Polytechnic St. Univ. (San Luis Obispo)

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.

Program Description

[J See Continuation Sheet
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Caolculator Products Division

(6,5[8,0,0,3]

For Tl use only

Sample Problem

Statement of Example

Given Circuit Parameters:

RB] = 150k L
RBZ = 39k (L
RC = 5.6kM1 Each parameter may be varied by choosing the appropriate
Ry = 2.2k L user defined key.
hfe = 80
hy, = 1.3kt
f = 250H
Ry = 4.7k
[0 See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
150 x 10° A 150.03 RBI Enter Ry,
39 x 105 | 2nd A’ 39.03 RB2 Enter Ry,
5.6 x 10° B 5.6 03 RC Enter R_
2.2 x 10° | 2nd B' 2.2 03 RE Enter R_
4.7 x 10° c 4.7 03 RS Enter R_
250 3 2nd C' 250. 00 FL Enter FL
1.3 x 10 D 1.3 03 HIE Enter H1.e
80 2nd D' 80. 00 HFE Enter er
E 698.44205-09 CC CC calculated
2nd E' 11.318692-06 CE Ce calculated

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

nx —Printed and displayed

A11 values printed
and displayed.

O Over
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toc Jcope] Kkey [ commenTs [ Loc [copbe] KEY | COMMENTS [l LOC |CODE| KEY | COMMENTS

T

N T

(IR N B

LI WU WO B WO

Saan 5}’ bo‘\'\

S
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COMMENTS || LOC [CODE[ KEY [ COMMENTS [ LOC |CODE| KEY | COMMENTS
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MERGED CODES
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Calculator Products Division

Submission Abstract

Program Title

POWER SUPPLY FILTER DESIGN

Rev.

Abstract of Program

maximum load current.

Calculates the value of filter capacitor, load resistance, average output 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

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

User Benefits:

Rapid component selection and guaranteed maximum ripple.

CategoryElectroniRequired Prog. Card PC-100A Needed ~ [J
. Library
Name__Eng. _ |Progs._______ |Steps 322 Sides 2 Module 1D O
Submittal Agreement
All of the information forwarded herewith is contributed to Texas Submission Checklist
Instruments on a nonconfidential, nonabligatory basis; no
relationship, confidential or otherwise, express or implied, is Recorded

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-
sation to me. To my knowledge, this data is not copyrighted, and
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.

Magnetic Cards
Submission Abstract
Program Description
User Instructions

?ample Problem
Listing

Signature Date
Name Texas Instruments Tel. No. O
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
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.



P50 | gF) Petete [eRZgos

professional
program exchange TEXAS INSTRUMENTS

~ B Calculator Products Division
- 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) = EVS
where Vsis the secondary voltage (RMS). Next, the load resistance is calculated:

RL = Eo (pk)/IL
Where 11, 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/fL for half-wave circuits, where fL

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

f = 1/t(a-c)
Next, the ripple factor is calculated:
fr = er/lOO

where ey is the maximum ripple in percent. Next, t(d-b) is found:
T (d-b) = arcsin (Eo (pk) - frEo (pk))/Eo (pk)/2 TV L

Next, t(a-b) is-found: ~

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

t(a-b) = 3((1/fL)/4):+ t(d-b) for half-wave circuits.
Next, the capacitor value is found:

C = t(a-b)/RLIn(1/(1-f 1))
Next, the average output voltage is found:

Eo (avg) = (Eo (pk) - fr Eo (pk) + Eo (pk))/2
Next, the minimum output voltage is found:

Eo (min) = frEo (pk)

Saoah ‘>Y b@"\

[ See Continuation Sheet
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~ @ program exchange TEXAS INSTRUMENTS
Calculator Products Division

O 7H/

O User Instructions [ Stmt. of Example

Continued From: ® Program Description
Rev.

Program Title:
POWER SUPPLY FILTER DESIGN

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

Figure 1: Basic Circuit

ac Eo
IN l o JC ouT
Figure 2: Output Waveform
o A
EO(PK) = =- | \ [}
\ D ' ‘ !
Vs N \
i i \
N : i | S
{
: i !
0 Y : Y L \ o
t

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.

Scah 5}’ b“"\
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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

0 See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend 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 %ER Ripple (%)

3 E 3.00 IL 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
2nd C nH 3.8804387 - 03 C=3880 pF
R/S (2) 10.880375 00 Ry = 10.88 ohms
R/S 3) 30.193041 00 EO(Avg) =30.2 vde
R/S €)) 32.641125 00 E, (pk) =32.6v
R/S (5) 27.744957 00 Eo (min) = 27.7
(Pause) / Display
Modes: (n) s —Printed only (n)—Displayed Briefly ( Pause )
n+* —Printed and displayed

d Over

Saoah 5}’ b““‘\
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LoC [CODE| KEY | COMMENTS | LOC [CODE[ KEY | COMMENTS | LOC |cobE[ KEY | COMMENTS

MERGED CODES

C2gm N 7250 EE  836T)
CSEmEm 73FDE 84 EE
CAEm N 746m BB 92(W G
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KEY [commeNTs [ Loc |[cCODE[ KEY | COMMENTS

Loc [coDE]  KEY [ COMMENTS | LOC [CODE]

Wl O EN I R A

ot K1 Thlr e

L T T T i T O B

MERGED CODES
62Em Em 726 E@  83[H) W
COEE M 73R EM 84 IE K
GO NI 745uM EE 92(W] 5
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LOC ICODE KEY COMMENTS || LOC |CODE| KEY COMMENTS [i LOC |[CODE KEY COMMENTS

MERGED CODES
2Em Em 7260 KW 8360
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Calculator Products Division

Submission Abstract

Program Title

ZENER POWER SUPPLY DESIGN

Rev.

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:

This program results in significant time savings to the user.

CategoryElectroni®equired Prog. Card PC-100A Needed [
. Library
Name__Eng.  |Progs. Steps 208 Sides | Module 1D 0
Submittal Agreement
All of the information forwarded herewith is contributed to Texas Submission Checklist
Instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is M Recorded

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-
sation to me. To my knowledge, this data is not copyrighted, and
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.

Magnetic Cards
4" Submission Abstract
[Zr Program Description
User [nstructions
LT_’I/ Sample Problem

Signature Date Listing
Name Texas Instruments Tel. No. O
Address g
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-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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Program Description

Program Title: Rev.
ZENER POWER SUPPLY DESIGN

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

First, the limiting resistor current is found:

I = Izmin T louTmMAX
Where IzMIN = minimum Zener Operating Current

IouTMAX = maximum anticipated power supply load current
Then, the limiting resistor voltage drop is found:
ERI =Vcc-Vz
Where Vec is the unregulated input voltage

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

Ry =ERy/Ir1

Then, the limiting resistor power rating is found:
PriMAX = IRIFRIK

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

Next, the maximum power dissipated by the Zener Diode is calculated:
Pﬂmax =Ir1Vz .

Then, the safe Zener Diode Power Rating is tound:

Py =2PzMmAX

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

1 Ve
R4 t I
Ri our
=¥ o Veur=Vz
Iz ‘ 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). It is 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: XIXProgram Description O User Instructions [ Stmt. of Example

Program Title: Rev.
ZENER POWER SUPPLY DESIGN

SPECIAL INSTRUCTIONS FOR KEYING IN AND RECORDING PROGRAM

1.  Set partition to 159.99 (10 op 17)
2. Store alphanumeric data registers 60-93 only.
3. Repartition to 239.89 (9 op 17)

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

5. Repartition to 479.59 (6 op 17)

6. Record Magnetic Card Banks 1 and 2.

Soah 5}’ bo‘\'\
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Continued From: [ Program Description XXUser Instructions [ Stmt. of Example

Program Title: Rev.

ZENER POWER SUPPLY DESIGN

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

Step  Procedure Enter Press Printed Output

1 ENTER PROGRAM
(Banks 1 and 2)

2 RESET AND START RST ZENER POWER
PROGRAM: PRINT R/S SUPPLY DESIGN
HEADING
(Or Press 2nd E") SOURCE VOLTAGE ?

3 ENTER UNREGULATED
INPUT VOLTAGE AFTER Vce R/S (SOURCE VOLTAGE)
""" Prompt. ' VOLT

ZENER VOLTAGE ?

4 ENTER DESIRED OUTPUT 3 '

Voltage after ''?"" prompt V2= Vout R/S (ZENER VOLTAGE)
VOLT
MIN ZENER CURR ?

5 ENTER DESIRED MINIMUM I, \iN R/S (MIN ZENER CURR)
Zener Bias Current in Amps AMPS
after "'?" prompt. MAX OUTPUT CURR ?

6 ENTER MAXIMUM OUTPUT R/S (MAX OUTPUT CURR)
Load Current in Amps after OUT MAX AMPS
""" prompt

7 SIT BACK AND WATCH. R1 VALUE

Values will be printed with (Value of R1) Ohms
appropriate headings.
Rl POWER
(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

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:

+I8.5v —«w-—%———o +I1Z2y @ 280mA
R: 2

-

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

B

D

E
2nd A
ond B'

2nd C'
2nd D'

El

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

?
VOLT
?
VOLT
?
Amps
?

Amps

Modes: (n)» —Printed only (n)—Displayed Briefly ( Pause )

Source Voltage

Zener Voltage

min. Zener Current
max. Output Current
Execute

Value of Ry (£2)

R; Power Rlating (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 ?
results appear shortly.

&XOver
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ENTER

PRESS

OUTPUT/MODE (see legend below)

COMMENT

Rl VALUE
21.66666667

Rl POWER
3.9

ZENER PWR
7.2

SRC CURR
0.3

ns--Printed and displayed

OHMS

WATT

WATT

AMPS

Modes: (n)* —Printed only (n)—Displayed Briefly ( Pause )
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LOC |CODE[ KEY COMMENTS LOC |CODE KEY COMMENTS LOC |CODE KEY COMMENTS
': :fi:‘ ; See Notg on erftering Program iT Lﬂbels and Log¢ations
4 54 "Prograrh Description''
R 001 10 E
= 036 8
: T Alphanumeric Data Registers 82; gg gg"?
090 98  ADV
Contents Reg. 107 90 LST
3632413515. 60 121 15 E
1700423227. 6l 169 11 A
3713221700. 62 174 12 B
42322737. 63 179 13 C
4617311735. 64 184 14 D
42322737. 65 189 16 A
1322170000. 66 194 17 B
42322737. 67 199 18 C
3024310046. 68 204 19 D
1731173500. 69
i 1541353500. 70
13303336. 7
i 3013440032, 72
il 4137334137. 73
I 15413535. 74
i 13303336. 75
4 3502004213. 76
ETH 2741170000. 77
LE 32233036. 78
H® 3502003332. 79
ECL 4317350000. 80
15 43133737. 81
FTH 4617311735. 82
LBL 33433500. 83
£ 43133737. 84
ROL 3635150015. 85
15 4135350000. 86
RTH 13303336. 87
LEL 461731. 88
L 1735003332. 89
. 4317350000. 90
36413333. 91
2745001617. 92
3624223100. 93
MERGED CODES
o2pm W 72050 @@ 830 N
SSEEl SrOEE  S4IE I
| ‘ CAE Em 745w A 92(in]
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Submission 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. '

CategoryflectronifRequired Prog. Card PL?;‘JFSA Needed  [J
. ra
Name_ Eng.  |Progs.___ |Steps 155  |Sides_ 1 lwodule D O
Submittal Agreement
All of the information forwarded herewith is contributed to Texas Submission Checklist
Instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or 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 o
contribution of this information to Texas Instruments by me does 4" Program Des(?rlptuon
not breach any obligation to any other person or organization |Z User Instructions
relating to proprietary or confidential information. IE’ Sample Problem
Signature Date Ef Listing
Name Texas Instruments Tel. No. O
Address =
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 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.

Saar 5)’ bo"’\
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AS A

Program Title: Rev.
Resistive Voltage Divider
Method, Equations, Sketches, Limitations, References, Error Recovery:

Program Description

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

(6g |
p (nn) memory location of
R] § R?. parameter
E; (02) 2 (1»)
o1) ]
< 1 o Eo
R f > R (04
o L
i R P
I ' 0e) 17 R,
L an (14) J (19)
Figure 1.  Resistive Voltage Divider (program model). Y
Table 1. Parameter Description and Derivation.
Symbol description derivation
Ei input voltage keyboard input (ki)
E0 output voltage I X RO or (ki)
R1 divider resistor E, - EO = Ii or (ki)
R2 divider resistor RO X RL - RL - R0 or (ki)
RO output (net) resistance R2 X RL - RL + R2
R total (input) resistance R +Ry or (ki)

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

Program Title: Rev.
RESISTIVE VOLTAGE DIVIDER

TABLE 1 - (Continued) Parameter Description and Derivation

Ii input (source) current E; - Rt

IRL load current E,+ Rp

Ppi power disipated by R, Ii2 x Ry

PR2 power disipated by Ry E02 + Ry

RL load resistor programed or (ki)
Procedure.

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

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

Note 1.
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 = | megohm has been incorporated in the program, however, any value
(> zero) for R may be substituted in the program by keying in the following sequence:

enter press display

desired value of Ry (> 0) STO 0 8 Ry
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

1.3 2.0 3.0 4.3 6.2 9.1

1.5 2.2 33 4.7 6.8 10.0

Saan 5}’ b&k
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Continued From: O Program Description  User Instructions 0O Stmt. of Example

Program Title: Rev.
RESISTIVE VOLTAGE DIVIDER

Ry and  C' R,

R, 2nd D' R,
Ry RCL 0 7 Ry
Ij RCL 1 | I

IRL RCL 1 4 IRL
PR1 RCL 0 5 Pgj
Pr> RCL 0 6 Pro
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Division

Sample Problem

Statement of Example

voltage of 5.5 volts

Design a resistive voltage divider network which will provide an output
0.25 volts with an input voltage of 7.15 volts.

network will be presented with a load resistance of 10,000 ohms.
current (source loading) shall be between 0.9 and 1.1 ma.
the standard (5%) resistance values for R] and RZ’ also the minimum (standarg

power rating of both resistors which will allow at Teast 200% safety margin.

The
The input
Determine

O See Continuation Sheet

ENTER PRESS

OUTPUT/MODE (see legend below)

COMMENT

Enter progrjam

The total resistance (R
The followi

values for Ry and Rp.
(R¢) 7150 | E

(E{) 7.15 | A

(Eg) 5.5 |B

(RL) 10000 | STO O 8
run progran 2nd A’
1

display R1 2nd C'
Display R2 2nd D'

dard values f
ot be reentefy

Select stan
"Ei) need n

(R1) 1600 |C

(R2) 12000 | D

run program 2 2nd E'

display Eo 2nd B
RCL 1 1

1isplay i

1) is determined by Ej
ng sequence Will enter the initial va

I. and in th
iues and co

7150
7.15
5.5
10000

0.00055

1650
1222.22222

for R1 and R2 (from table 2) as inpu
red - 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 ohms
npute the precise

1)

Toad current (;RL

ohms (RT1)
ohms (R2)

ts to program 2.

Toad current (IRL)

volts (Eo)
amps (I1i)

0O Over

~—
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Sample Problem (cont’d)

[65]8 00 7]
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ENTER

PRESS

OUTPUT/MODE (see legend below)

COMMENT

These valud
however otH
Enter 1800
(R1) 1800

run prograr
display Eo

Although st
than the T

(R2) 15 00¢
run prograi
display Eo
display Ii

display PR]
display PR}

Standard 1

{Total des]

s for R1 an
er values ¢

ohms for R]

C

12 2nd E'
2nd B'

Ei11 within

rst run. T

D

n2 2nd E'
2nd B'

RCL 1 1

RCL 0 5
P RCL 0 6

These complited values

10 watt res

gn time ing

d R2 meet the tolerances set in the
ould (and should) be 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

luding loading the program - less th

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

ns- Printed and displayed

original problem,

)

amps (IRL/

volts

ge is greater
ohms) .

s (I
amps RL)
voits
amps
watts
watts
Eo being exact.
and R2.

an 5 minutes.)
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TEXAS INSTRUMENTS
Calculator Products Division

Submission Abstract

Program Title

FIELD EFFECT TRANSISTOR ANALYSIS

Rev.

Abstract of Program

analysis. Engineering notation is used.

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 for:a low frequency

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

User Benefits:

the circuit capacitances.

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

CategoryElectroniRequired Prog. Card PLpt;erA Needed OJ
Name__Eng.  |Progs. Steps___ 328 Sides 2 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
established with Texas Instruments by this contribution. Texas

Submission Checklist

iZ( Recorded
Magnetic Cards

Instruments may use, copyright, distribute, publish, reproduce

or sell 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 Instruments by me does
not breach any obligation to any other person or organization
relating to proprietary or confidential information.

Q/Submiésion Abstract

D/Program Description

Q/ User Instructions
Sample Problem
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Name Texas Instruments Tel. No. o
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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-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
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PPX-SQ \ 0 Page_ 2 of_ 9

[6.5[8,00.8
|| W professional

For Ti use only

TEXAS INSTRUMENTS
< a | Calculator Products Division

Program Description
Program Title:

Rev.
Field Effect Transistor Analysis

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

The solution for the values of the coupling capacitors (Cc’ CS) requires that values are known for
Rl’ Rs’ RG, Rx’ &, (mutual conductance) and the lower cut off frequency. (fL in Hz)

Ks =1 +gm(Rx + Rs)

R = Rl +RG
1 + gmRx W= W
f =f, f =1L
Ks
Cs = 1 C = S
2mfg Ry 27f, Ro

These equations only apply for a low frequency 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.

O See Continuation Sheet
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Continued From: O Program Description O User Instructions O Stmt. of Example

Program Title: Rev.
FIELD EFFECT TRANSISTOR ANALYSIS

STEP PROCEDURE PRESS PRINTED OUTPUT

WITH PRINTER:

10 Calculate CC and CS and print
input and output E FET ANALYSIS
INPUT
(Rp R1
(Rg) RG
(R RS
(R RX
(g GM
(f) FL
OUTPUT
C) cc
(N cs
11 Calculate C, and CS and print
output only 2nd E FET ANALYSIS
OUTPUT
(€ CC
(Cs) 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 Cs.

*CMs can be used to clear all inputted values.




] PPX-59

' | W professional

\ O Page 5 of 9 [761 51 8101018]
Z] For Tl use only

+1 @ program exchange TEXAS INSTRUMENTS

Caleulator Products Division

Sample Problem

Statement of Example

Given circuit parameters:

R, = 100 k1?2
RG =22M(
Rc = 6.8 K BBach parameter may be varied by choosing the appropriate
R, = .33 K12 user defined key.
- 2.0mY
fL = 8 Hz
O 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 Rg
6.8 EE 3 B 6.8 03* Enter Rg
330 2nd B' 330 00* Enter R,
2 EE 34 C 2. -03* Enter g,
8 2nd C' 8. 00* Enter f1
WITHOUT PRINTER:
D 79.514943  -09 C, and CS calculated
C c Displayed
2nd D 26.89476 -06 C Displayed
S

Modes: (n)+* ~Printed only (n)—Displayed Briefly ( Pause )
n» —Printed and displayed

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

INPUT

100. 03 Rl

2.2 06 RG

6.8 03 RS

330. 00 RX

2. -03 GM

8. 00 FL

OUTPUT

79.514943-09 ccC

26.89476-06 CS

2nd E FET ANALYSIS

OUTPUT

79.514943-09 CC
CS

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

26.89476-06

ns--Printed and displayed
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- Submission Abstract

Program Title ¢ TION OF RESISTIVE NETWORKS Rev.

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 used to solve capacitive and inductive circuits.

CategoryElectroni®equired Prog. Card PC-100A Needed  [J
170 : 1 Library
Name__Eng.  (Progs._ [Steps_ /Y ____[Sides Module 1D 0
Submittal Agreement
All of the information forwarded herewith is contributed to Texas Submission Checklist

{nstruments 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 sell this information in any way it chooses, without compen- ubmission Abstract
sation to me. To my knowledge, this data is not copyrighted, and P

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

Recorded
Magnetic Cards

rogram Description

Signature Date Listing

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 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.



- professmnol
B program exchange TEXAS INSTRUMENTS

For Tl use only

\ i Page_ 2 of_8 |6.5!8,0.01L|

Calculator Products Division

Program Description

Program Title:

Rev.
SOLUTION OF RESISTIVE NETWORKS

*Solve

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

This program uses network simplification to solve for the Lo yandy to Anetworks. It also
sums series resistors and sums the reciprocals of parallel resistors to solve for the total resistance.

kas. R N B U O
Ry (series) =R{+ R, +R3 .. +R,  Ryp(parallel= Ry "Ry ¥ Ry ~ 7 R
KA 7L0 @ Rx= Ri- Ry Rz= Ri-R3
Rz ¢ (R*R,*R3) RFR5*R3)

ey e
(R#R,*R )

R L& +o R A ’ Ra = RiRp#R;R3+R3R

3 Ro Rb = RIRy+RHR3+R3R
Ry

Ato y ckts
first and then sum the series and
parallel legs to find the total resistance.

b

Ry

Re = R{RytR)R3+R3R;
R3

K See Continuation Sheet
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Continued From: & Program Description O User Instructions O Stmt. of Example

Program Title: Rev.
SOLUTION OF RESISTIVE NETWORKS

m: (pr Ky- K‘I) ]I
Re L Ra GISIBATIEL R,

o Ry
— W

L\

| Rq e o B R R R
(Ry:Rs)Re) b RT = 1682487125

Fina.! Ciroyit

R\

*Procedure for Solving Circuitry:
Solve Aoy 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 y resistors value are shown intheir counter clockwise position.

In transforming a Y circuit to a /gircuit the  avalue resistor are shown opposite the y

value entry.

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

Opposite R3, 5.5~ (Rb) Opposite R2 and the 1+
(Rc) Opposite R.

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

S 5}’ b“\"
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Sample Problem

Statement of Example

Solve the following resistive network for the total resistance and then transform the Y
network (Rg, R7 & Rg) into a 4 network (Ra, Rb, & Rc)

00 See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COQMMENT
E 0 Initialize
10 A 10 S R, % ( A}
5 A 5 R, to
7 A 0 R3 Y
R/S 2.272727273 Rx
R/S 1.590909091 Ry
R/S 3.181818182 Rz
B 0 Series Leg (Rz)
12 B 0 (R4)
2 B 0 (R7)
B' 17.18181818 Series Leg Total
C 0 st Parallel Leg
1.59090909]1 B 0 Series Leg (Ry)
8 B 0 (Rg)
| B 0 (Rg)
B' 10.59090909 Series Leg Total
C 0 2nd Parallel Leg
C' 6.552149978 Parallel Total
B 0 Parallel Total
2.272727278 B 0 Rx
3 B 0 RS
5 B 0 R9
B' 16.82487725 CKT R Total
Modes: {(n)+ —Printed only (n)—Dispiayed Briefly ( Pause )
n* —Printed and displayed
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Sample Problem (cont’'d)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
E 0 Initialize
3 D 3 R8 Y
1 D O R6 C\
R/S 0 )
R/S 0
R/S 3.666666667
R/S 5.5
R/S 11

Modes: (n)* —Printed only {(n)—Displayed Briefly ( Pause )
n=--Printed and displayed
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N

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

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

TI-59 only. '

RESISTIVE VOLTAGE DIVIDER

Provides a method 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 cancellation method.

TI1-58 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 CARDS ARE NOT INCLUDED.
(The program Code Lists must be keyed into blank magnetic cards.)
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