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Preface

Dr. Patrick M. Heminger of the Air Force Materials

Laboratory, Wright-Patterson Air Force Base, Ohio , developed

and built a Hall effect experimental apparatus to gather

data on the impurity levels and electrical properties of

silicon samples. While successful, the experiment was long

and awkward to perform . He decided to automate it and

towards this end purchased an LSI-ll microcomputer system

and automated instrumentation compatible with it. Starting

with the system , I designed and implemented the software

system necessary to make this system function . This report

details the process of designing and implementing this

system.

I want to thank Dr. Thomas C. Hartrum, my thesis

advisor, for his help and guidance. He provided the basic

direction from which I was able to proceed to begin the

des ign of AHEEDAS, and as the design progressed , was always

available to discuss problem areas. In addition , he went

over multiple drafts of this report in detail to help shape

it into a useable product . The other members of the

committee, Dr. Gary B. Lamont and Capt. John M. Borky also

provided valuable guidance during the course of this project.

I also want to thank Dr. Hemenger, the thesis sponsor

who provided the thesis topic and Mr. Steve Smith of the

University of Dayton Research Institute (on site contractor).

Both of these men provided valuable guidance on the desired

results of the experiment and suggestions as to how the
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calculations necessary to implement the various functions

might best be done.

Special mention must go to Mr. Frank E. Beital and

Mr. Dane Hanby of the University of Dayton Research Insti-

tute (on site contractors). Mr. Beital wrote several of the

device drivers and provided continual and invaluable guid-

ance on how the LSI-ll could be made to efficiently perform

the desired functions . Whenever I reached a “dead end ,”
he was usually able to show me the error(s) that I had made

and put me back “on track .” Mr. Hanby did all of the

hardware interfacing for the automated equipment. He

des igned and built several of the interfaces from “scratch”

and without his expertise , the AHEEDAS would have had no

system to control.

I would also like to thank Capt. William Walker for

allowing me the use of the resources of the Computer

Activities Division , Air Force Materials Laboratory , without

which successful completion of this thesis would not have

been possible and to Ms. Carla Smith who typed the final

copy of this report.

Finally and most importantly , I would like to thank my

wife , Deborah, and son , Edgar. Without their love, under-

standing and support through the long nights and weekends ,

this thesis would not ever have been finished.
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AFIT/GEO/EE/79D- S

Abstract

The Air Force Materials Laboratory conducts experi-

ments using the Hall effect to characterize the electrical

properties and impurity levels of silicon samples. Both

the van der Pauw and the classical Hall bar methods are

used.

The purpose of this study was the development of an

Automated Hall Effect Experiment Data Acquisition System

(AHEEDAS) to control the conduct of the experiment and to

reduce all of the necessary data. The design system is

capable of controlling all aspects of the experiment except

the temperature . The AHEEDAS produces as output , sample

resistivity , Hall mobility , carrier concentration and the

Hall coefficient as a function of temperature. These are

stored in data files on floppy disk storage along with all

of the raw data from the experiment. The output is also

printed on the computer terminal as the experiment is done .

An LSI-ll microcomputer with 28K words of memory is

used to control the experiment . Software was developed

to allow this system to handle the acquisition and pro-

cessing of data. The AHEEDAS was successfully implemented

and tested. All functions other than the temperature con-

trol are fully operational.

(
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I. Introduction

The Air Force Materials Laboratory (AFML), Wright-

Patterson Air Force Base , Ohio , uses a Hall effec:t experi-

ment to analyze the dopant and impurity content of silicon

samples. They wanted to develop an Automated Hall Effect

Experimental Data Acquisition System (AHEEDAS ) in order to

increase both the speed and accuracy of their experiment .

This report describes the design , development and imple-

mentation of this system .

Background

The concentrations and activation energies of electric-

ally active impurities are important quantities for the

F complete characterization of semiconductors . Measurements

of sample resistivity and Hall voltage versus temperature

enable the experimenter to determine the electrical trans-

port properties of a semiconductor sample from which the

net impurity concentrations and carrier mobility can be

determined (Ref 4).

The experiment was originally done manually ; it took

from six to eight hours to make all the necessary measure-

ments on one sample. Using the van der Pauw method , twenty

voltage versus current measurements are made for each

temperature point . Thirty to sixty temperature points are

needed for a complete curve . Therefore , 600 to 1200 data

points are needed for each sample. Clearly automation was

( needed to assist in this experiment . In addition to freeing

the experimenter to do other tasks , the experiment could be
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gr eatly enhanced by the increase in accuracy as well as

speed. The increased speed allows many more data points to

be taken per sample.

Statement of Problem

The purpose of this study was to design and implement

the hardware and software to control the Hall Effect

experiment and to collect and reduce the data from it with

an LSI-ll data acquisition system . The system was to be

designed to control all aspects of the experiment and to

take all required data. These data were to be written onto

floppy disc storage for later use. A real-time monitoring

of the experimental data was required . Future expansion

needs were also to be defined .

Constraints/Assumptions

Prior to requesting assistance with developing the

system, AFML purchased an LSI-ll microcomputer system

(described in Chapter II) and automated instrumentation.

This constrained the freedom of hardware selected. The only

hardware which was not specified was that for the imple-

mentation of the temperature controller and that future

expansion.

The user requested that for the first stage of develop-

ment the temperature control be left manual and that the

remainder of the system be implemented . This was to ensure

that a minimum system would be made operational by the end

( of this investigation.

2



Scope of Thes is

( The structured analysis and design techn ique (SADT)

(Ref 11) was used to develop the activity model of AHEEDAS

(Ref Chapter III). The LSI-ll microprocessor was used as

the processor. It and its associated hardware system are

discussed along with the experimental environment in

Chapter II. The software modules were designed and coded

(Chapter IV). The hardware and the software were integrated

and functionally tested (Chapter V). All portions of the

first stage system are functional at this time. Recommen-

dations for further study have been included in Chapter VI.

(

3
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II. Experimental Environment

Before the requirements of the system are defined , the

original environment , including the design constraints , will

be described and discussed. Once all of the constraints are

identif ied , the next step of the analysis can be performed.

In this chapter , the background theory of the Hall Effect

experiment will be discussed , followed by a discussion of

the originally purchased hardware system .

Theor y

Two types of samp le configurations are used in the

Hall Effect experiment : the van der Pauw and the Hall bar

(Ref 22). The geometry of the two configurations and the

calculations necessary to use them are presented below .

The van der Pauw technique uses a sample having only

four electrical contacts (see Figure 1). In each of the

six configurations shown, the potential difference between

Vi and V2 is recorded . Additionally , these measurements

are repeated with the battery polarity reversed. In sample

conf igura tions (e) and (f) , the voltage difference between

Vi and V2 with a magnetic field applied perpendicularly to

the sample is also measured . Both polarities of the field

must be used for these measurements (Ref 4). From these

data, four parameters are calculated : resistivity , Hall

mobility , carr ier concen tration, and the Hall coefficient .

.c C
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VI V2 SAMPL E

~J ~~~~~: ~~I V2 VI
(a) (b )  Cc)

Cd ) (I) Ct )

Figure 1. van der Pauw Configuration Sample Geometry .

The derivations of the necessary formulae for both the

van der Pauw and the Hal]. bar configurations can be found

in the van der Pauw report on the Hall Effect experiment

(Ref 22).

Resistivity , p , in ohms-centimeters , is given by,

p — wt ( R + ltD ) 
(R a) (1)

2ln 2 Rb

where t is the thickness of the sample in centimeters, and

( Ra is found, using sample configuration (a) from

5
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V
(2)

where Va is the voltage difference between Vi and V2 , and

‘a is the current between the battery contacts. Likewise

from sample configuration (b)

V
R (3)

b

Sample configuration (c) is equivalent to (a), and (d) is

equivalent to (b). Both polarities of these configurations

are measured and the results averaged . The parameter

f(Ra)i the “van der Pauw f,” which is approximated by

Reference 22.

- = 1  ~ ~~
)2 
(

lfl
2) (Ra

; 

~) [C42)2
(.J2)J 

(4)

Hall mobility, 
~h’ 

in square centimeters/volt-second

is given by

~~R te . 1 0 8 ( 5)
pB

where t is sample thickness , p is resistivity , B is the

applied magnetic field in gauss, and tIRe is the change in

resistance computed from position (e) of Figure 1 when the

( magnetic field is applied perpendicularly to the sample.
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—- 
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The value of 
~
Re can be found by analyzing the three

possible cases (See Figure 2.).

V V V
+ +

Ve +c Ve +c

Ve~ _____ ______

V0=c

V0+c 
- Ve~

+c
v0 — 0 —

~
Ve~

+c
- Ve

(a) (b) Cc)

Figure 2. The Three Possible Cases for Ve~

Ve
4 

is the voltage measured in sample position Ce) with

an applied magnetic field; Ve is the same measurement with

the magnetic field reversed , and V0 is an offset voltage

generated by non-uniform sample composition or geometry or

both. Reversal of the current polarity and proper averaging

of the measured voltages give a correct value for the true

Hail voltage , Ve• Now ,

Re
+ 

= Ve~~ + C  (6)

1~~e
and

(
_ Re~ Ve~~

+ c (7)

_ _  _ _  _ _ _  
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therefore,

ARe = IR e~ 
- Re~ I (8)

2

or 
+V

A R —  e 
- 

e (9
~~~~~~~~~~~~~

2
+ - . + -where Ve and Ve are as defined above and ‘e and ‘e are

the corresponding currents. The above measurements are

repeated with the current reversed and the results are

averaged. Position (f) yields the same results and these

are averaged with the results from Ce).

Carrier concentration , p, in inverse centimeters cubed,

can be determined from

p
~~ _ _ _  

1 (10)
~~~ M~ep

where is the conductivity mobility , 
~h 

is the Hall

mobility , e is the electronic charge in coulombs and p

is the resistivity in ohms-centimeters . Conductivity

mobility is approximated by the Hall mobility because

precise information about ~c is not available. It can be

assumed that

(11)

( The Hall coefficient, RH. in centimeters cubed coulomb ,

8
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is given by

1
RH pe M~P ~ 

UhP (12)

where p ~~ the resistivity in ohm-centimeters , 
~~ 

is the

conducti~ i , mobility in squared centimeters/volt-second ,

p is the carrier concentration in inverse centimeters cubed ,

e is the electronic charge in coulombs , TMh is the Hall

mobility in squared centimeters/volt-second .

The Hall bar geometry is shown in Figure 3.

~ 
C z

Figure 3. Hall Bar Configur&tion Sample Geometry .

As Figure 3 shows , the Hall bar sample has five

contacts rather than the four of the van der Pauw. The

equations used for this confi guration are similar to those

used for the van der Pauw sample. However , with this sample

all three dimensions must be known instead of just  the

9
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thickness of the sample. The method is discussed complete-

ly in the Reference 22. The formulae needed to reduce the

sample data for the Hall bar are given below .

Resistivity, p , in ohm centimeters , is given by

wtV
p = j7 (13)

where w is the sample width in centimeters , t is the thick-

ness in centimeters , 1 is the distance in centimeters

between contacts Ri and R2 in Figure 3, V is the voltage

drop between the contacts and I is the current between

contacts Cl and C2, in amperes .

Hall mobility, ~i , in centimeters squared/volt-second ,

is given by 
-

- 

Il h l 
3,X~~)

(b08) (14)

where B is the magnetic field , in gauss , VH is the voltage

measured between R2 and H with the magnetic field applied ,

I’ is the corresponding current .

Carrier concentration , p, in inverse centimeters cubed

is given by

P L( iL~~ (15)
et \.. VHJ

where B , I ’ , VII , and t are defined above , and e is the

electronic charge in coulombs. t
The Hall coefficient , Rid, is as defined in equation

(12). These -ye the formulae that are used in the experi-

ment to produce the output data.

10
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System Hardware

Figure 4 shows the block diagram for the hardware

system which had been purchased. The components are as

follows .

Digital Equipment Corporation (DEC) LSI-ll micro-

computer with 4K words of memory .

- - - DEC RXV 11 dual floppy disk option with dual 10(01

floppy disk drive .

24K words of add-on memory .

- - - Anderson Jacobson A242A acoustic coupler and
DLV-ll serial interface card.

- - - Hewlett-Packard Model 7221A , Remote terminal Four

Color X-Y plotter (not yet received) with DLV-1l serial

interface card .

Computer Devices Terminal Model Miniterm 1202, with

DLV-ll serial interface card.

Hewlett-Packard Digital Voltage Source, Model 613OC ,

with two DRy-h parallel interface cards .

Walker Magnemetrics Gaussmeter , Model MG-3D with

DRV-ll parallel interface card .

- - - Magnet controller (designed and built in-house by
University of Dayton Research Institute contractor) with

DRy-h parallel interface card .

- - - Test Control ler (des igned and built by University of

Dayton Research Institute contractor) with DRy-h parallel

interface card. .

(
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Hewlett-Packard , IEEE 488-1975 compatible , HPIB

isolated Digital/Analog/Power Supply programmer , Model

S9SO1A.

- -- Keithley Digital Electrometer , Model 616 with

Model 6162 isolated output control with DRy-h parallel

interface card .

Hewlett-Packard , IEEE 488-1975 compatible , Digital

Voltmeter , Model 3455A.

Hewlett-Packard , IEEE 488-1975 compatible , Multi-

plex Scanner , Model 3485A .

Hewlett-Packard , IEEE 488-1975 compatible , GPIB-l1

instrumentation bus controller.

Each piece of equipment was interfaced to the LSI-il

with a small MACRO assembly language driver subprogram

supplied by AFML/DOC (reference Appendix C). All but two

pieces of the equipment were adequate for the implementation

of the system. It was not determined whether the Hewlett-

Packard Mode l 613CC , Digital Voltage Source would be adequate

for the temperature control. See the Recommendations in

Chapter VI for more discussion of this problem . The Walker

gaussmeter is a problem . It intermittantly locks up in use.

The digital interface appears to have been added by the manu-

facturer as an afterthought to the design and is very awkward

to use. At best , its use will be limited by the lack of any

auto ranging ability . The system was designed to work auto-

matically with or without the gaussmeter in the circuit. The

( GPIB-ll controller and software were a continuous source of j
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problems. However , these problems were solved after much

consultation with National Instruments. They ultimately

replaced both the original interface card and the software.

Future expansion of the system may uncover more problems

with this interface.

Original Environment

Originally , the experiment was executed manually . The

temperature was controlled with an analog, closed-loop

controller. All other instrumentation was manually operated.

The operator had to set the voltage across the sample , switch

between sample positions , and set the field as well as set

the temperature controller . Data were read by the operator

and hand logged. An abbreviated set of data points was used

for van der Pauw samples in order to keep the execution

time of the experiment down to about six hours . On the

first and each succeeding alternate temperature , sample

conf igurations , plus and minus a, plus and minus b , and

plus and minus e were done (reference Figure 1). On the

second and each succeeding al ternate temperature , sample

configurations plus and minus c, plus and minus d , and

plus and minus f were executed . In this manner , 20 to 30

temperature points could be taken in the range from about

20 degrees Kelvin to 300 degress Ke lvin . These data were

then entered manually into a computer so that they could

be reduced and analyzed . Hall bar samples were run in a

( similar manner except that it was not necessary to

abbreviate the set of data points used.

14
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Summary

In this chapter , the pre-existing system constraints

were briefly listed and discussed . The original manual

- method of executing the experiment was also discussed to

give some back ground on what wil l  be required of AHEEDAS .

In the next chapter , the requirement for AHEEDAS will, be

defined using SADT.

F
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III. Requirements Definition

It is difficult to translate the conceptual idea for

any system larger than tr ivial  size , into the solid basis

for system desi gn. The f i rs t  step of the desi gn was to

break the complete system into functional subunits , or

modules . The modules are further divided until their func-

tion is simple enough to be easily defined . This process is

called the requirements definit ion phase. A carefully done

requirements definition ensures that the system requirements

are fully understood by both the system desi gner and the

system user. Ambiguities in the design and implementation

are eliminated.

Method for Analysis and Design

The Structured Analysis and Design Technique (SADT) is

a design methodology for performing the functional analysis

and design of complex systems (Ref l1’~. A functional model

(usually referred to as an activity model) is created f i r s t

to aid in understanding what activit ies the system is

expected to perform. This activity mode l is then validated

with the system user to ensure that all requirements have

been met.  Any necessary changes are easily and quickly made

at this stage . Following validation , the functional model

is broken down further to create the a~ tuah desi gn model

which will show how the system actually performs its fui~ tions .

The SADT methodology is defined in Appendix A.

The SADT was chosen as the analysis and desi gn tool

16
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because it is a graphical method of analyzing the functional

requirements of the system , and it is readily understood by

people with a variety of back grounds . This facilitates

design review . The activity model - - which shows all of

the functions , or activities , which the system must per-

form - - is independent of how a function is implemented.

Any changes in the model can be made at this stage without

the major changes to the system that would be required

later. The completed activity model is easily reviewed by

all concerned system users and any errors corrected.

Activity Model

Before drawing the activity model , the system is

divided into its component functions . These are assigned

F node numbers and organized together to produce the initial

breakdown of the system. Table I shows the node heirarchy .

Exp lanations of each node follow .

Table I .  Node Index.

A-O Conduct Exper ’ ment and Process Data

Al Initialize Parameters

A2 Determine Settings

A3 Set Parameters

A4 Acquire Data

AS Reduce Data —

17
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Node A-O , Conduct Experiment and Process Data (Figure 5)

This node is the top level model of the complete

AHEEDAS . The system requirements are shown . User require-

ments for the Experimental Data Parameters are input (Ii)

from the terminal . When equipment is inoperative , the

required data is manually read and entered from the

terminal by an operator to simulate data readings from the

automated equipment (12) .  Actual data are input from the

automated instrumentation (13) . Terminal entries (Cl , C2

and C3) control the execution of the system. The dialogue

is sent to the terminal (01); the experimental data para-

meters are then set by the hardware (02); the data are

recorded and output to the terminal (03 , 04 , and 0 7 ) ,  the

di sk (06) ,  and the plotter  (05) .  If manual input is

required , a prompting message is displayed on the terminal

(01).

The AHEEDAS will be able to complete a sample run

unattended once all initialization is complete. The run

time should be limited only by the experimental system ’s

capacity for coolants (liquid helium) . The operator need

only assure that all systems are serviced prior to the

start of execution .

Node AO, Conduct Experiment and Process Data (Figure 6)

Node AO shows the decomposition of the node A-C into

five subordinate nodes .

Al - - - Ini t ial ize Parameters

A2 - - - Determine Settings

_ _  _ _  
I

—
_

~~.~
-_ -

_ ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - , , rv~~~~~’~-~ .~~ 
-
~
•
~~~~~~~

-
~ .—‘~~

--— - — -



— C•4 ~I Vi (0a a a a a a a

z. 4.)

a 
U)a U)~~ I— .

~ 0
C.)

~~ i.., ~~~ u. ~~~~~~~~ ga = ~~
~~ a a

-J 1.. p.. .~ Q‘$4
a.. a.. a a

a
a. 

0

—

~~ 

_ _

0
-S I-.

0. Ui

0~~ 
U

.

~~
a a _

~ z

19I_ 
_ _ _  _

p 
~~~~~~~~~~~~~~~~~~~

-
~~~~~~~~

-
~~~~~ : 

-- 

.

L . -_ 
-
- -  -

-
~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

- — r ’~— -._~~~~~~~~~ ~~~~~~ -



+

ii I
~;fl

— • ~~ a a — a a
~ 
e R D .~~~~~+~~~~~~~~~~ c i a

a — — u i a  a e S. C

~~ 
1 . .

H _ _ _  _ _ _ _ _

_

~~

; 
_ _ _

_ _ _ _  

I

:

~~ 
-V

F

~~~~~ 

I

iz~~~ 
~~~~ ~~g~~~t _

— 
a

h~~n-1~~~
I~~ — I 

_ _ _ _ _ _ _ _ _ _ _ _ _I~~~ c I -
~~

~~~~~ I ‘0

1— —i 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _

00

~~~— ~~ — t5 0 0

a 0

(_

2 

- _

-~~~~ -—-- ._
~~~~_ ~~~~~

, . -,-
~~
-

~~
--—



- -

- - - -

A3 - - - Set Parameters

A4 - - - Acquire Data

AS - - - Reduce Data

When the user starts execution , the activity Initialize

Parameters interactively interrogates him to determine the

required experimental parameters.  Execution will then halt ,

allowing the user to make certain that the experimental

equipment is ready to run, prior to starting the experiment .

The activity Determine Settings calculates the data

parameters settings for each data point and passes them to

the activity Set Parameters , Set Parameters makes sure that

all parameters are properly set and generates the Start Data

Acquisition signal . The activity Acquire Data is activated

by this si gnal and reads all of the necessary data variables.

Control is then passed back to Determine Settings which

repeats the cycle . All of the data points at one temperature

constitute a block of data . When a block of data is

complete, the activity Reduce Data is called . Reduce Data

calculates all of the necessary results and outputs these

results and the data. Control is then passed back to

Determine Settings to begin the next block of data .

Node Al , Ini t ia l ize Parameters (Figure 7)

Node Al is subdivided into five modules :

All - - - Select Function

Al2 - - - Create Des ired Data Points Files

( Al3 - - - Create Thermometer Calibration Files
Ah4 --- Operator Initialization Dialogue
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A15 - - - Setup Files and Parameters

When Start Program Execution is received , the activity

Select Function , asks the operator if he wants to

- - - create a desired data points file
- - - create a thermometer calibration fi le

- - - run an experiment

- - - exit the program
If “create a desired data points file” or “create a

thermometer calibration f i le” is selected then the appro-

priate activity (Al2 Create Desired Data Points Files or

Al3 Create Thermometer Calibration Files) done and control

is returned to Select Function for a new selection. If

“Run an Experiment” is selected , then the activity Operator

Initialization Dialogue is executed. It interrogates the

operator to determine all necessary experimental parameters.

Control then passes to the activity Setup Files and Para-

meters , which initializes all needed experimental parameters

and arrays and opens the necessary output files. The act-

ivity then pauses and informs the operator that initializa-

tion is complete and requests that he input a Start Execu-

tion command .

Node A2, Determine Parameters (Figure 8)

Node A2 is subdivided into five activities :

A2l - - - Determine Temperature Settings

A22 - - - Determine Field Settings
A23 - - -  Determine Sample Configuration Settings

A24 - - - Determine Applied Voltage Settings
23
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A25 - - - Generate Control Signals

When experiment execution is begun, the activity

Determine Temperature Settings receives control , performs

its function and passes control to the activities Determine

Field Settings, Determine Sample Configuration Settings ,

and Determine Applied Voltage Settings , in turn. This order

is important. Each block of data is defined by a single

t emperature . Therefore , temperature must be determined first.

The field magnitude is determined next , then sample config-

uration. The voltage setting changes at every data point.

It , therefore , is determined last , This order allows the

parameters that reach steady state the most rapidly to be

reset the most often , Temperature and field , which take

the longest to settle to their steady state value , are

allowed to remain constant for as long as possible. When

Determine Applied Voltage Settings comp letes its calcula-

tions, it then generates the Set Parameters signal. When

all of the points at one temperature are complete , control

passes to the activity Generate Control Signals , which sends

out the Start Data Processing or the Experiment Complete

signals, as appropriate.

Node A3, Set Parameters (Figure 9)

Node A3 is subdivided into six activities:

A31 - - - Check/Set Field
A32 - - - Check/Set Applied Voltage

( A33 -- - Check/Set Sample Configuration
A34 - - - Check/Set Temperature
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A35 - - - Generate Acquire Data Signal

A36 - - - Delay Recheck

When the Set Parameters signal is received , the acti-

vities Check/Set Field , Ch eck/Set App lied Voltage , Check!

Set Sample Configuration , and Check/Set Temperature each

check the value of the parameters under their control. They

each generate a setting if needed and generate either a

value correct or an anticipated settling delay time signal .

These modules execute serially in this order based on which

are the most stable parameters. The most stable parameters

are set first and left to settle to steady state. Tempera-

ture is the most unstable of the variables. As it varies ,

it affects the sample current and voltage readings . There-

fore, it is set last so that a minimum of time will elapse

after a parameter OK signal is generated and the Start Data

Acquisition signal is sent . After Check/Set Temperature is

through , it passes control to the activity Generate Acquire

Data Signal , which checks whether all Value Correct signals

have been received. If they have , the Start Data Acquisi-

tion signal is generated. If they have not , control is

passed to the activity, Delay Recheck , which delays for the

longest of the received delay time signals before passing

control back to Check/Set Field to repeat the cycle until

all values are correct. The Start Data Acquisition signal

passes control to Node A4.

( 
Node A4, Acquire Data (Figure 10)

Node A4 is subdivided into the following f ive functions :
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A4l - - - Read Temperature

A42 - - - Read Current
A43 - - - Read Applied Voltage and Sample Voltage

A44 - - - Read Sample Configuration
A45 - - - Read Field

When the Start Data Acquisition signal is received , the

five activities read their parameters or , if their Equipment

Inoperative Flag is set, request that the operator input the

data reading from the terminal . While the order in which

the data is taken is not extremely critical , the most

unstable parameters , temperature and current , are read first

whenever possible . When the field is on , temperature cannot

be accurately read . Ther efor e, for these cases , the temper-

ature is saved to last. All parameters except temperature

are read, the field is turned to zero and temperature is

then recorded. The data is stored in the data array and

the Data Acquisition Complete signal is generated. This

passes control back to node A2 , Set Parameters , which

repeats its function as previously discussed.

Node AS, Reduce Data (Figure 11)

Node AS is subdivided into the following seven acti-

vities:

A5l - - - Compute Temperature

A52 - - - Compute Data Output
A53 -- - Print Plot Data
A54 - - - Plot Data
ASS - -- Print Real-Time Data
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A56 - - - Write Data Arrays to Disk

A57 - - - Print Output Data Array

When the Start Data Processing signal is received from

Node A2 (after the completing of each block of data), the

activity Compute Temperature converts the voltage readings

from the thermometer into the calibrated temperature values .

Then, the activity Compute Data Output calculates all of the

required output data (the composition of this output data

was detailed in Chapter II , Theory). The appropriate data

streams are then passed , as required , to the activities

Print Plot Data and Plot Data, Print Real-Time Data, and

Write Data Arrays to Disk , in turn . When A56 Write Data

Arrays to the Disk is complete , the Data Processing Complete

signal is generated. This passes control back to A2 Set

Parameters . When the Experiment Complete signal is generat-

ed , control is passed directly to the activity Print Output

Data Array . This modul e reads the complete Output Data

Array from disk and outputs it to the terminal . It then

terminates and control returns to the computer operating

system.

Summary

In this chapter , the overall system requirements were

defined . All activities that are to be accomplished by

AHEEDAS have been documented. This design was presented to

the sponsor , Dr. Patrick M. Hemenger , AFML/LPO . He con-

curred with the design . No engineer ing dec is ions that were

not dictated by the sy stem constraints , had been made at

31
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this point .  The next step is the desi gn stage where

detailed breakdowns of the activities may be used , if

necessary, to facilitate design. Additional structure

charts and flow diagrams will be used to document the

algorithm design in Chapter IV.
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IV . System Design and Implementation

After the requirements of the system were defined

(see Chapter III), this definition had to be transformed

into the actual design of the system . This design was

guided by, but not completely bound by, the SADT definition .

Several factors caused departures from the SADT design.

Some modules were found to be trivial and were combined with

other related modules . Some control signals were needed

that were implemented differently from those on the SADT

definition . The overall design is shown in heirarchical

charts in Figures 12 and 13. In this chapter , the heirarch-

ical design will be discussed along with the implementation

of the algorithms .

Heirarchical Design

Figure 12 shows the overall AHEEDAS system . All system

modules are shown excluding the implementation of the device

drivers . This implementation is shown in Figure 13. These

software modules correspond to the nodes of the SADT defini-

tion except for A44 Read Sample Configuration which was

combined with A4 Acquire Data. Module AO Conduct Experiment

and Process Data is the executive for the AHEEDAS system .

It contains all of the data specifications and it calls each

of the five main submodules , Al Initialize Parameters - AS

Reduce Data, as they are needed . All required intermodule

data and control s ignals pass through AO Conduct Exper iment

( and Process Data.
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Modules Al Initialize Parameters - AS Reduce Data are

the second level executive modules for the syste~ . They

coordinate the flow of data and control signals between

their subordinate modules .

Module Al Initialize Parameters is the first module

called by AO Conduct Experiment and Process Data. It

initially calls All Select Function which requests the user

to enter his choice of what to do next. This choice is

passed back to Al Initialize Parameters which calls the

appropriate function . Once initialization is complete

(module AlS Setup Files and Parameters has finished), Al

Initialize Parameters returns to AO Conduct Experiment and

Process Data which calls A2 Determine Settings.

Module A2 Determine Settings calls each of its sub-

orginate modules in turn to determine the initial data para-

meter settings. The data settings are also organized in an

heirarchical manner. Therefore , each module will not need

to be called each time that A2 Determine Settings is called

to provide the parameter settings . Control signals are

provided so that A2 Determine Settings can determine which

modules need to execute for each run. When a block of data

is complete A2 Determine Settings passes the Start Data

Process ing signal back to AO Conduct Experiment and Process

Data. AO Conduct Experiment and Process Data will then call

AS Reduce Data. When A2 Determine Settings returns to

AO Conduct Experiment and Process Data without setting the

( Start Data Proces sing s ignal AO Conduct Exper iment and

Process Data calls A3 Set Parameters .
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A3 Set Parameters takes the parameter settings from

AO Conduct Experiment and Process Data and calls each of

its subordinate modules . The modules will then check to see

if the value is already set and if it is not, will set the

proper value by calling the appropriate device driver. The

order in which these parameters are set is very important.

A3 Se’ Parameters will not allow A3l Set Field to set the

field if the field has other than a zero value , before the

temperature is set. This is necessary because the field will

affect the reading of the silicon thermometer which is used

to set the temperature. As each module sets its parameter ,

it will pass a parameter OK signal to A3 Set Parameters. If

the parameter needs time to settle to a steady state value ,

the module will not set the parameter OK true but will

instead pass a settling delay time back . If all parameter

OK signals are not received , A35 Generate Acquire Data Sig-

nal sets the delay value to the longest delay time requested

by the other modules and returns to A3 Set Parameters. A3

Set Parameters then calls A36 Delay Recheck which waits the

required amount of time and then returns . A3 Set Parameters

then causes the Check/Set modules to execute again. When all

four have executed A35 Generate Acquire Data Signal again

checks the parameter OK signals and, if they are true,
generates a Start Data Acquisition signal. The A34 Check!

Set Temperature module was implemented manually . As discuss-

ed in Chapter I, Constraints/Assumptions , the automated

( temperature controller could not be implemented within the

scope of this study. Therefore, this module requests that ‘
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the temperature be set by the operator. He must then enter

( a signal that the temperature is set and at steady state.

Because of the delay that this requires , the other settling

delays are reset to zero whenever manual input is required.

The operator 1 s input signal is then treated like a parameter

OK signal. When A3 Set Parameters returns to AO Control

Experiment and Process Data , A4 Acquire Data is called to

read the data.

Module A4 Acquire Data reads all of the required data

parameters by calling A4l Read Temperature - A45 Read Field ,

in turn. A44 Read Sample Configuration was combined with

A4 Acquire Data and does not execute separately . They read

their parameters by calling the appropriate device interface

dr iver s. As soon as A45 Read Field returns , A4 Acquire Data

returns to AO Control Experiment and Process Data calls

A2 Determine Settings which determines whether or not the

data block is complete. If it is, A2 Determine Settings

returns to AO Control Experiment and Process Data with the

command to start data processing . AO Control Experiment and

Process Data then calls AS Reduce Data.

Module AS Reduce Data first calls A5l Compute Tempera-

tures to convert all of the temperature voltage data into

temperatures. It does this by using a calibration table

placed into memory by Al Initialize Parameters . ASS Print

Real-Time Data is called next, if the user has requested

real-time data printout, to print out the raw data. Next

A52 Compute Data Output is called to compute the remaining

output data.
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The calculations required for these data were discussed in

Chapter II , Theory . AS3 Print Plot Data is called next if

the user has requested a plot. It prints the data pairs to

be plotted . A54 Plot Data is then called to plot the data.

A54 Plot Data is implemented as a non-functioning module

because no printer has been purchased . When one is, the

user will be able to implement it easily by putting the

necessary software into this module. Up to four data pairs

can be specified to be plotted. Then A56 Write Data Arrays

to Disk is called to write all of the data to the disk files.

If the experiment is complete (the Experiment Complete flag

set true by A2 Determine Settings), AS7 Print Output Data

Array is called to print out all of the processed output

data in tabular form . Otherwise , AS Reduce Data returns to

AO Control Experiment and Process Data after executing

AS6 Write Data Arrays to Disk. AO Control Experiment and

Process Data then resets all of the control signals and

settings for the next run.

Implementation

The software used to implement the above system are

presented as listings in Appendix C. Listings of all

modules are shown except for the National Instruments soft-

ware which controls the IEEE 488 Instrumentation bus . This

is available from National Instruments (Ref 1). Where

needed, flow charts are included with each module to clari-

fy its des ign. The main body of the algor ithm (Node AO)

was interfaced to the necessary device driver programs. In
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writing the code, the author attempted to use structured

code wherever possible. Named common was used for passing

most of the parameters between subroutines . This allowed

the parameters to be grouped into functional groupings and

labeled . Additionally,  the RT-l l  operating system l ists all

named common blocks on the Link Map . This aided in debuggii~
the programs and should aid in system maintenance. All of

the subroutines pass control heirarchically . No direct calls

are allowed between lower level modules , This eliminated

confusion about control paths .

Method of Implementation

The language Fortran IV was used throughout the system

design at the request of the user. The use of this higher

order language will enable the user to mo—e easily maintain

the system . This implementation required a lot of memory

space and, therefore, an overlayed program structure was

required (Ref 20 and 21 describe the use of overlays in

RT1I Fortran programming). A diagram of the overlay struc-

ture for AHEEDAS is shown in Figure 14.

To overlay a program the programmer must divide his

program into several segments which do not have to be resi-

dent in memory simultaneously. A control or root segment

must contain the main program , system library routines and

any other program segments which must be present in memory at

all times , The remainder of the program is divided into which

need not be co-resident in core memory , The operating system

swaps these segments in and out of memory from the desk
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writing the code , the author attempted to use structured

code wherever possible. Named common was used for passing

most of the parameters between subroutines. This allowed

the parameters to be grouped into functional groupings and

labeled. Additionally, the RT-ll operating system lists all

named common blocks on the Link Map . This aided in debugging

the programs and should aid in system maintenance . All of

the subroutines pass control heirarchically. No direct calls

are allowed between lower level modules. This eliminated

confusion about control paths .

Method of Implementation

The language FORTRAN IV was used throughout the system

design at the request of the user. The use of this higher

order language will enable the user to more easily maintain

the system. This implementation required a lot of memory

space and , therefore , an overlayed program structure was 
-

required (Ref 20 and 21 describe the use of overlays in

RTll FORTRA N programming ). A diagram of the overlay struc~
ture f or AHEEDAS is shown in Fi gur e 14.

To overlay a program , the programmer must divide his

program into several segments which do not have to be resi-

dent in memory simultaneously. A control or root segment

must contain the main program , system library routines and

any other program segments which must be present in memory

at all times. The remainder of the program is divided into

segments which need not be co-resident in core memory . The

operating system swaps these segments in and out of memory
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from the disk storage unit as they are needed . Care must

be taken to divide the program segments so that the segments

are swapped as infrequently as possible. Otherwise , system

performance will be seriously degraded by the large amount

of system time spent swapping the overlays in and out of

memory. This structure is very important . AO , any driver

routines utilizing interrupts and the system library must

be in the root segment . The division of the three segments

of the overlay region is optimum for minimizing the overlay

time . Any other structure resulted in an unacceptably high

amount of time spent shi~fting the overlay segments in and

out of memory.
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V. System Testing and Validation

Any large system , such as AHEEDAS , must be tested

in stages. The f i r s t  stage was incremental testing to

ensure that all levels of AHEEDAS would function . Next ,

the basic system was validated . The object of validation

was to show that , if validation data were normally entered ,

AI-IEEDAS would produce the correct outputs. Then comes

hardware testing in which all of the device drivers were

functionally checked. Last , final validation was performed.

To accomplish this , the entire AHEEDAS was integrated.

The system was then used to run experiments of each type

(see Chapter II  for types ) .  In this chapter , these stages

of testing and validating the AH2EDAS will be discussed.

Incremental Test!ng

As the AHEEDAS was written , each module and submodule

was tested individually . All modules were thus functionally

tested prior to being integrated into the system . AHEEDAS

was written and tested from the top down . This required AO

t o be funct ional ly  tested with subst i tu te  submodules f i r s t .

Then , the next level of modules was written and functionally

tested with substitute modules for the third level. Next ,

each major module (examples : Al , A2 , . . . )  was tested in its

final form with all submodules , except the device drivers ,

included. Finally , all of the system modules were combined

with small printing programs substituting for the actual
( equipment driver programs and the entire system was func-

tionally tested. During functional testing , the pr imary
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concern was to see that each ac t iv i ty  executed as planned

in the design and met the system requirements (reference

Chapter III). Towards this end , extra output statements

were used in the code to ensure that the modules were exe-

cuting in the proper order and passing the proper parameters

to each other.  Functional tes t ing alone , however , is not

sufficient to validate the system operation.

Validation

To validate the system , it had to be confirmed that for

all normal data inputs , the system produced correct resul ts .

To assure that the AHEEDAS was a valid system , the small

substitute equipment drivers were again used in the system .

These drivers allowed the operator to manually input the

required data to the system . Past manual runs of the

experiment were used to provide valid raw data inputs . This

raw data had been reduced on the CDC 6600 computer and this

output was used for comparison . The experimental raw data

were entered through the substitute driver programs . The

reduced data output was then compared with that from these

past manual runs. (Since this was an algebraic validation ,

precise agreement was necessary . Because the degree of

accuracy used was the same , there was no problem with the

CDC 6600 ’ s greater accuracy capabi l i ty . )  Any discrepancies

were traced and the problems corrected . The process was

repeated until the data outputs of AHEEDAS agreed with  the

manual data outputs.  Runs of all three experiment types

were used: van der Pauw sample - - all sample configurations

— — 
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used; van der Pauw sample - - abbreviated sample configu-
rations (reference Chapter II , Original Environment); and

Hall bar sample. The AHEEDAS provided valid outputs for

all three types.  The next step in the testing was then

to connect the system to the actual hardware.

Hardware Testing

Before final implementation of the AHEEDAS , it was

necessary to validate the interface of the hardware to the

device driver programs . This was done by using a substi-

tute test program which merely called the instrumentation

to perform all of the funct ions that the AHEEDAS would

require. Major problems were discovered in the IEEE 488

Standard Bus (National Instruments GPIB-ll). National

Instruments replaced both the interface card and the soft-

ware drivers for this interface. This solved the problems

with the bus . However , the interface has not been exten-

sively used in the field and the docui~ientation on its use

is not complete. Future expansion of the system could

uncover more problems . The magnet driver was an in-house

produced interface. Numerous trials were necessary to get

this interface to work properly . The Walker gaussmeter did

not work properly . It functions erratically and should not

be used in AHEEDAS until it is repaired . The AHEEDAS was

designed to work with or without a functioning gaussmeter. —

The other interfaces worked properly with only minor prob-

lems which are corrected. When the proper functioning of

these interfaces was confirmed , all that was lef t  was to
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test the ful l  AHEEDAS in i ts final confi gurat ion.

Final Validation

Final validation was relatively simple; The LSI-ll

and all associated hardware systems were connected into

the f inal  experimental configurat ion and experiments of

each type were run . Data was then checked for reasonable-

ness , consistency and , as far as possible , for accuracy .

This was done by comparison with  past manual experiments

on similar samples. No point by point comparison was made .

It was shown in Va lidation that for valid input , AHEEDAS

produced valid output . The instrumentation used had been

checked out in use for months . Therefore , it was assumed

that the data input from the instruments was valid. The

primary concern was the abi l i ty  of the user to perform a

comp lete experiment with consistent resul ts .  The users

performed most of these tests under the guidance of the

author. Thus , user familiarization was accomplished con-

currently. No major problems were uncovered in this stage

of testing . Minor corrections were all that were necessary

to bring AHEEDAS to fu l l  functional status .

Summary

In this chapter , the process of validating the A1-IEEDAS

was discussed. The AHEEDAS met all of the user ’s specifi-

cations for the f i r s t  stage system . In the next chapter ,

the conclusions of this investigation will be discussed and

( recommendations for further study presented.
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VI.  Recommendations and Conclusions

During the course of this investigation , many problems

were uncovered. New questions were raised . Not all of

them were wi th in  the scope of this study to investigate.

Recommendations for further investigation will be presented

in this chapter,  Then , the conclusions drawn from this study

will be presented.

Recommendations

The desi gn and imp lementation of the automated tempera-

ture control function of AHEEDAS remains to be accomplished .

The temperature is currently controlled by an analog , closed-

loop controller which supplies current to a heater element

in the sample dewar. It gets feedback from its own uncali-

brated thermometer elements and holds the voltage read from

this thermometer constant by varying the heater current.

The tolerance of this controller is approximately 0.01

degrees Kelvin . The user must use this controller and a

separate voltmeter which reads a calibrated silicon ther-

mometer to set a specific temperature , Two approaches

appear to be the most promising . The first approach would

be to use an existing computer controlled power supply to

do the job . This would require the use of the same LSI-ll

processor for temperature control that is used to run the

rest of the experiment . It is not clear at the present time

whether the temperature is stable enough to permit the use

( of this scheme. The differential between the temperature

inside the sample dewar and the laboratory room temperature

47 

-—-________
- - - 

-
~~; -~:t - 

- -
, .

~w. - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



can be as hig h as 290 degrees Kelvin at the low end of the

temperature range . The temperature is very sensitive to

the outside environment (for example , air currents caused

by opening and closing doors or people walking by the

apparatus affect  the temperature) . Since the activity of

the analog controller is transparent to the user , how

often the heater current must be adjusted to hold a constant

temperature is not known. Experiments need to be conducted

with a fully manual controller to determine the stability

of the temperature . Another approach would be to use

another processor to build a closed-loop temperature con-

troller . A separate dedicated processor would be able to

continuously adjust the heater settings to prevent the

temperature from dr i f t ing . This controller would take the

temperature setting from the LSI-ll and set the required

value . This would free the LSI-ll to do other processing

as required until interrupted by the controller when the

temperature was at the proper stead y state value . This

appears to be the most desirable of the two options . How-

ever , it is nQt known at this time whether or not it is

necessary to invest the extra money into the implementation

of the second approach. Space was lef t  in Module A3 Set

Parameters to implement this function .

The user would like to add a plotting capability to the

AHEEDAS . He desires that a four-color plotter be utilized .

This device has not yet been purchased . The primary device

( being considered was listed in Chapter II in the list of

the system hardware , A blank module was inserted into the
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system for the software that will be needed for this

interface. The plotter which has been tentat ively specified,

the HP7221A , will require a small driver to be wri-tten to

control the system software that will  be provided with the

plotter.

AHEEDAS is a large system and required the use of an

overlayed program structure to implement . The physical

size of the algorithm could be considerably reduced if some

of the driver modules had possibly some of the smaller

system modules were wri t ten in MACRO-li , the system assemb ly

language. The present system requires almost 16K words of

memory . Over 4K words of useable memory remain. However ,

future system growth could mandate that some optimization

of this type be done . If suc h opt imizat ion is done , the

overlayed program structure discussed in detail in Chapter

IV should be used for all future expansions . Any other

structure will result in a considerable loss of time simply

reading the overlay segments in and out of memory , Numerous

options for optimizing program size are discussed in

Reference 20.  These compiler options can be used to reduce

the program size with only small run time increases.

Once an exper iment is complete , the output data from

AHEEDAS still must be entered manually into the CDC 175

computer so that it may be analyzed in depth . AFML is

presently installing a Prime Model 550, medium frame compu-

ter which is linked into the CDC computer. One of the

purposes of this computer is to act as a buffer between the

AFML minicomputer network and the CDC computer. The user
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desires to interface to this computer via an acoustic

coupler. The interface package to support this function

needs to be developed so that the experimental data can be

read directly into storage f i les in the CDC computer. The

data could then be read directly into the analysis programs .

Conclusions

The AHEEDAS implemented is the f i rs t  stage of a ful ly

automated system , The initial design and implementation of

this system were successfully completed . The LSI-ll micro-

computer proved to be very satisfactory for the job . The

initial software fulfilled the specifications for the first

stage system (Ref Chapter 1). Time did not permit further

investigation into the later steps in system development .

Possible development for implementation in later stages of

AHEEDAS were discussed in the recommendations in this

chapter .

(
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Appendix A

Structured Analysis and Design Tool

Introduction

This appendix contains a brief explanation of the

functional analysis phase of the Structured Analysis and

Design Tool (SADT) to aid the reader in understanding the

design development. A more complete discussion can be

found in References 11 and 7. The method used here is

a subset of the full tool . The explanation used below

is condensed from Reference 18.

Structured Analysis

SADT is a comprehensive methodology for performing

functional analysis and design. In the functional analy-

sis phase , the emphasis is on analyzing and documenting

the requirements on the system . A set of diagrams re-

sults which are called activity diagrams . They describe

the system in terms of the activities it must perform .

The diagrams are created by decomposing the system into

smaller and smaller pieces. The completed set of diagrams

provide a model of the system .

Diagram Syntax

SADT diagrams consist of labelled boxes and arrows for

expressing the system activity and data models . Figure 15

illustrates the basic syntax of the model. Inside a box is

the name of the activity model. This name expresses the

action taking place.
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CONTROL
(data)

I

INPUT _ _ _ _ _  
ACTIVITY ~~ OUTPUT

(data) TITLE (data)

I
MECHANISM

(processor)

- Figure 15. Box/Arrow Conventions

The boxes of the parent diagram are decomposed into

more detailed diagrams called children . Each diagram is

numbered in a Dewey-decimal manner (Ref 11:2-3) which

represents the parent-child relationship. For example ,

diagrams 31, 32, 33 and 34 would be children of diagram

3. Each diagram is referenced as a node .

The boxes of a diagram are connected by arrows

which represent the interface between the boxes . The

sides of the box define the kinds of arrows which may en-

ter or leave that side of the box .

( Four types of arrows represent the kinds of interface.

As in Reference 11:3-6 , for activity diagrams these are :
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Input : Data transformed by the activity into

the output .

Output: Data created by the activity .

Control: Data used to control the process of

converting the input into the output .

Mechanism: The processor which performs the activity .

It should be noted that the “mechanism” arrow represents

the tool necessary to “realize the box” (Ref 11:3-4);

since it is usually evident from the t i t le  of the box , the

mechanism arrow is not always shown .

The “multiple branch” (EXCLUSIVE OR) is used to indi-

cate multiple , but not simultaneous , outputs. The “multiple

join ” indicates , multi ple but not s imultaneous , inputs .

Both conventions are shown in Fi gure 16. SADT also permits

the use of simultaneous jo in ing  of si gnals into a p ipeline

of data.

An “ICOM” code is used to connect arrows across the

parent/child boundaries. The name ICOM i~ derived from the

arrow names: Input , Control , Output , and Mechanism. Each

boundary crossing arrow (ones which do not have both ends

connected to a box is labeled with its parent-context

ICOM code , in addition to its normal label. This aids the

reader in locating the matching parent arrow . The “ICOM”

code is written near the unconnected end of the arrow and

consists of the letter I, C, 0, or M fol lowed by a number.

This number gives the relative position that the arrow
(

enters or leaves the side of the parent box . Numbering is
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A A
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1 1
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Two-Way Branch Three-Way Join

Figure 16. OR Branch and Join Structure
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done from left to right and top-to-bottom as illustrated in

Figure 17. For example , “C2” on an arrow in a child diagram

indicated the arrow is the second control arrow entering the

parent box .

In the text associated with each diagram , the arrows

are identified with an “ICOM” code consisting of a letter

(I, 0, C, or M), a suffix number , and , where necessary for

clarity , a dashed number referring to the position of the

signal in a pipeline of data. The code refers to the box

within the diagram and the suffix number refers to the top-

down or left-ri ght order of the arrow on the box . For

example , “C2-6” refers to the sixth data item in a pipeline

of data which entered the parent box at C2. -
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Appendix B

Operator ’s Manual for AHEEDAS

Every attempt has been made to make the AHEEDAS simple

to use. Only a rudimentary knowledge of computer opera-

tion is needed to operate the system . A checklist of

instructions for use of AHEEDAS follows .

I. Initialization

A. Turn on power to all LSI-ll systems .

1. Turn on power to the LSI-ll computer cabinet .

2. Turn RUN/HALT switch on LSI-ll front panel to

the RUN position.

3. Turn ON/RTC switch to the ON position .

4. Turn ON/POWER switch to the ON position .

B. Put floppy disks into the system .

1. Insert system disk into Drive 0 of the RXO1

drive .

2. Insert data disk into Drive 1.

CAUTI ON: THE DATA DISK MUST HAVE AT LEAST 130 CONTIN UOUS

FREE BLOCKS BEFORE STARTING AHEEDAS.

CAUTION : IF THE THREE DATA FILES RAWOUT.DAT, INTRMD .DAT,

AND OUTPUT.DAT ARE PRESENT ON THE DISK , THEY SHOULD BE

RENAMED BEFORE RUNNING AHEEDAS OR THEY WILL BE DESTROYED.

RENAME FILES USING THE COMMAND RENAM DX1:RAWOUT .DAT

DX1:Filename. THE DEVICE NAME MUST BE THE SAME FOR BOTH

FILE SPECIFICATIONS.
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C. Boot the system .

1. Type DX<cr> on the terminal.

2. When the system startup messages finish print-

ing , type: DATE day-month-year (example:

DATE 10-OCT-79) to enter the current date.

D. Run AHEEDAS .

1. Type: RUN DX):AHEDAS<cr> to start the system

running.

2. The system will respond :

D(ATAFILE,T (EMCALFILE ,I(NITIALIZE ,Q(UIT

Enter the letter corresponding to your choice.

a. For choice D(ATAFILE and choice T(EMCALFILE

respond to all system prompts to create the

desired files. If disk space permits all

such input files should be stored on the

system disk in Drive 0 by entering the file

specification :

DXO :Filename

when prompted for the filename .

b. Choice I(NITIALIZE should not be selected

until after equipment turn on is complete.

E. Equipment Turn On and Initialization

1. Mount the sample and begin cool down procedure .

2. Turn on all necessary instruments .

a. HP3445A - - Digital Voltmeter , ensure that
the proper input selected , f r ont or back

( terminals.

b. HP3495A -- Scanner. 
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c. Keithley 616 Electrometer and 6162 Isolated

Output Control - - Set sensitivity AUTO.

FAST/NORMAL=FAST , RANGE== l0**~ ll Amperes .

d. Walker Gaussmeter - - set to 10,000 Gauss

scale, ensure probe is installed to read

proper field polarity .

e. Magnet and controller - -  AUTO/MANUAL switch

to AUTO, Field Selector=0.

f. UDRI Test Controller - - Set to AUTO .
g. Heater power supply and Artronix Controller.

h. Power supply to silicon thermometer.

i. Any other required equipment needed for this

experiment . -

3. If any of the automatic instrumentation is inop-

erative , the experiment can still be performed

manually if a substitute piece of equipment is

available. (Note: No substitute is needed for

the gaussmeter as it is redundant.) The user

must simply enter which piece of apparatus is

inoperative and stand by to enter the readings

manually .

F. Initialize Experiment

1. To begin initializing parameters for an

experiment , respond to the prompt in D.2

above with choice 3. Respond to all

system prompts for information and enter

( the appropriate entry for any inoperative

system components when prompted . When
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f inished , the system will prompt :

INITIALIZAT ION IS COMPLETE

ENTER A 1 WHEN READY TO START EXPERIMENT

Before responding , recheck all experimental

systems to assure that they are all turned

on , warmed up, initialized and at steady

state values. When finished , enter a l<cr>

to start the experiment.

II. Conduct Experiment

A. The AHEEDAS will execute the experiment using the

the information you have given it. Each time that

it needs a reading or an equipment setting done

manually, it will ask for it by a prompt on the

terminal. Make sure all data is entered carefully

just as the system requests so that accuracy will

be maintained.

CAUTION : IMPROPER ENTRY OF DATA CAN RESULT IN PROGRAM ABORT .

TO RESTART , RE-EDIT DESIRED DATA POINTS FILE TO BEGIN AT

FAILURE POINT , REINITIALIZE AND BEGIN AGAIN. BE SURE TO

RENAME THE DATA FILES FROM THE FIRST ABORTED RUN OR THE

SECOND RUN WILL DESTROY THEM.

III. Experiment Completion

A. AHEEDAS will output the data files and stop execu-

tion when finished.

B. Accomplish normal shutdown of all equipmen t when

finished.
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C. Shutdown LSI-ll computer .

1. Remove both floppy disk and store safely .

2. Move RUN/HALT switch to HALT.

3. Move ON/RTC switch to RTC.

4. Move ON/POWER switch to the down position

(Note: All three switches should now be in

the down position.)

5. Turn off power to the computer cabinet.

IV. To Interrupt Experiment

A. Turn 6162 Isolated Output off - - experiment will

abort.

CAUTION : DO NOT ABORT EXPERIMENT USING CONTROL C (“C) .

THE DISK FILES WILL NOT BE SAVED. PROCEDURE IN IV.A

WILL SAVE OUTPUT FILES .

B. Print output files , INTRMD.DAT , OUTPUT.DAT,

and/or RAWOUT .DAT with utility program LISTER.SAV .

(If Lister is used with a parallel printer , you

must enter ASSIGN LP: 7: before running program.)

C. Execute normal shutdown (III).

(
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Appendix C

AHEEDAS Program

This appendix contains the computer listings of the

computer code used to implement the AHEEDAS . These modules

correspond to those shown in Figures 12 and 13 in Chapter IV.

Where needed for clarity , each module is preceded by a flow

chart which outlines its functions . Modules AD - AS corres-

pond to the Nodes A0 - AS described in Chapter IV. Also

shown are the device driver programs . The software modules

IBUP1 and IBVDP1 (see Figure 13) are not shown. These

programs were purchased from National Instruments (Ref 1 and

2). Several extensions to the RP-ll system library were also

used . These were written by Mr. Frank E. Beital , University

of Dayton Research Institute and are included in the AHEEDAS

archives which are kept by the Air Force Materials Labora-

tory. Complete system listings and linking instructions can

be obtained from Dr. Patrick M. Hemenger , AFML/LPO ,

Wright-Patterson AFB , Ohio 45433.

~~ 
(
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0001 PROGR~1A0ccccccccccccccccccccccccccccccccccccccccccccCccccccccccccccccccccccc
C
C NODULE F~~—COICUCT E)<PER IPIENT A14) PROCESS DATA

C
C THIS MODULE IS T}E TOP LE’JEL EXECUT I’JE FOR THE SYSTEM. ITS FUNCTION IS

C COORDINATE THE FUNCTLOH~ OF THE LOh~ER LEUEL MODULES AND TO
C PASS THE DATA BETWEEN THE~1. ALL OF THE SUBROUTINE CALLS TNAT PASS
C FROM SINILE DIGIT MODULES TO OTHER SINGLE DIGIT MODULES
C WILL PASS THROUGH THIS COORDINAT E MODULE.
C -

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
C THESE ARE THE DATA SPECIFICATIONS FROM MODULE Al
C
C lEADER

0002 BYTE TITL.E(20)~~TODAY( 9)

0003 REAL ITEJ’P(lOe )
0004 INTEGER TYPTEP1

C DRTRIN
0005 REAL TEPP(l0O )~~FIELD,R~’LT( 2,6)

0006 INTEGER HTEP1PT1ETYPE,NRUOLT,NDRTPT
C TCALIB

0007 BYTE THRPII D(20)
0008 INTEGER HTEMP
0009 REAL TEMCFsL (2.. 100)

C S~’IPLE001.0 BYTE SAMID (2 0 )
Bell INTEGER SANTYP
0012 REAL SAMT 1SANt ’~SRI~LC PLTOUT
0013 BYTE P OPTS(6 1D
0014 INTEGER PLOTRB (4).PLOTQR (4),PLOT,N p

C FILE IN
0015 BYTE Tt’KE(20).DPtIA$IE(20)

C EQPOUT
0016 BYTE EQUIPF ( 1018)
081? INTEGER IEIOF 1EOFLAG(7)

C COHTRL
0018 INTEGER F€ORT

C
C RELTIM

0819 INTEGER RTDRTR
C
C
C
C
C T1ESE ARE TIE DATA SPECIFICATIONS FOR R2
C
C CCI6IG

0028 INTEGER SDP, EXPC1 FSCOII . SCSCOH, JJLTCOPI
C 

_____C A2COM
0021 INTEGER NTEII,SCSET,SCOUHT,UCOUHT,RLjN
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0022 REAL TEMSET~ FLDSET I ULTSET Xe
C THESE ARE THE DATA SPECIFICATIONS FOR A3
C R3COM

0823 INTEGER FDELAY~. SAM , FLDOK TEMOK~ ‘JLTOK, S~ j(~(,2UDELAY, SDELAY.b TDELRYJ DELAY
0824 REAL. FLDJ ’JLT~TEM

C D~1ICOM0025 REAL. CRNTRD
C G f ~JSSM

0026 REAL FLDRD
C DUP~ OM

002? INTEGER FUHC
0028 REAL. TEP1RD J ‘SJL.TRD

C ULTPWR
0029 REAL ULTAGE

C TSTCOPI
0030 INTEGER SIGN

C THESE ARE TIE DATA SPECIFICATIONS FOR A4
C PAWORT

0031 REAL TEPUT(20) ~‘JLTDAT(20) SUDRTA(28) FLDATA(20)~ IDATR(20)
0032 INTEGER SCDRTA (20)

C THESE ARE THE DATA SPECiFICATIONS FOR R5
C DATOUT

0033 REAL. RHO1P 1MIJ,RH,F
0034 REAL. TEMOUT (20 ) R’JGTEPL DELTA, I FITEM
0035 REAL. R(4) ..R 1R21R3R4,R7 R8,UHALL ,RMAG
0036 REAL. Rl. , R2 ..R 12 ,R5 ,Rb ,DEL TAR,DELR5 1DELR6
0037 REAL E LN2.A FIELD~PI

C PLOTER
0038 REAL PLOTS(4 2)

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
C

0039 COMMON ‘IERDER’TITLE~ ITEJIP , TYPTEM, TODAY
8048 COIIt*4 /DFITAI N/NTEIIPT , TEMP , ETYPE .I F IELD~

~ 9AIJOLT,AULT,NDATPT
0041 COMMON /TCALIB/THRMID,HTEPIP ,TEPICAL
8042 COPW1OH ‘SAMPLE/SAM ID1 SAMTYP, SANT I SANW , SFdL
0043 COMMON /PLTOUT /PLOT, POPTS, NP PLOTAB 1 PLOTOR
0044 COItION ‘F ILl It’VTHRME DPt4AME
0045 COMMON ‘EQPOUT’EOFLRG, EQUIPF, IEIOF
0046 COPt1ON /RELTIM/RTDRTR
884? COMMON ‘COt4TRL’RBORT

C TIE NAPED COMMON BLOCKS FOR A2CP1H FOLLOW.
0848 COMMON ‘COtISIG ’SDP, EXPC 1FSCOPI, SCSCOP1, ULTCOP1
8049 COMMON /R2CQII/TEPISET, FLDSET I JLTSET1 X0, HTEPI1 SCSET, SCOUNT a

3~ OUNT 1 RUN
C TIE COPt1(*4 BLOCKS FOR R3 FOLLOW

0050 COPIIOPI ‘R3COt4/FOELRV~ ‘JDELAY, SDELAYJ TDELAY . DEL AY1 FLD. LT1
2TEP1, FLDOK, TEMOK, VLTO)( 1 SFUIOK, SAM

0051 COPt1ON ‘DPtICOM.’CRNTRD
0052 COMMON /GAUSSM’FLDRD
0053 COMMON ‘D’JPICOPI’FUP4C , TEMRD J VLTRD
0054 COt’I’ION ‘ULTPURA LTAGE

- 
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C TIE COMMON BLOCKS FOR A4 FOLLOW
0055 COMMON ‘RAWDRT’TEIIDRT 1 ‘JLTDFT SUDFtTR, FLDRTR, LDHTA1 SCDRTA

C TiE COPtION BLOCKS FOLLOW FOR A5
0056 COPPICH ‘DRTQUT’RHO~P~ MU~ RH F1 TEIIOUT 1FtUGTEM1DELTA, IRTEM,R1

~~~lR2~R3R4,R(,R~ 1’JHRLL,RHRG,R11R.~,R12,R5,R6,DELTI1R,DELR5,DELR61

~~~~. LN2 AFIELD1 P1
0057 COttlON ‘PLOTER’PLOTS

C INITIALIZE ALL REQUIRED CONTROL SIGNALS AND DATA SETTINGS
C

0058 DATA TEMSET’0. 0’
0059 DATA HTEPIJ SCSELFLDSETIULTSETISCOUNTI UCOUHT’110,0.0,0.0IØ,0I
0068 DATA FL.D1ULT 15AN,TEPt,RUN’B.O18.U10 ,8.0,~j ’

C 110W GO TO THE INITIAL IZATION MODULE
C

0061 CALL Al
C
C
C DECK IF F~ ORT FLAG IS SET
C

8062 IF(F&RT.EQ.1)GO TO 900
C
C HOW BEGIN THE EXPER I MEHT—--CALL DETERMINE SETTINGS
C

0864 20 CONTINUE
0065 CALL A2

C
C TEST TO SEE IF START DATA PROCESSING 15 TRUE
C —

8066 1F(SDP.ED.1)GO TO 800
C
C
C TEST TO SEE IF EXPERIMENT IS COMPLETE
C

0068 IF(EXPC.EQ.1)GO TO 808
C
C CALL SET PARAMETERS
C

0070 CALL R 3
C
C START DATA ACQUISITION
C -

8071 cALL A4
C
C GO BACK TO A2
C

8072 GO TO 2O
C
C CALL REDUCE DATA

0873 808 CONTiNUE
0074 CALL AS

C RESET ALL CONTROL SIGNAL S AND SETTINGS FOR THE NEXT RUN
0875 ILTSET=0. 0
0076 FLDSET=0. 0
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0077 SCSET=0
8078 ~~P=ø
0879 RIJN=O- 0080 ULTCOPt U

SCScOM e
0082 IJCOUHT—0
8083 IF(ETYPE.EQ. l)SCOUNT=0

C
C IF EXPER IMENT IS COMPLETE EXIT

0085 IF(EXPC EQ.1)GO TO 908
808? GO TO 20
0088 908 CONTINUE
0889 STOP
8090 END

I
*

- 68



C!MT 
A

VARIA&E

I REAO~~~~~~~I
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Figure 19. Flow Chart for Module A.
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0001 SUBROUTINE Al
~cccccCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtCCCCCCCC
C
C
C NODULE Al--INITIALIZE PARAMETERS
C A1—-—CONTROLS MODULES Al1-A15
C
C THIS MODULE CONTROLS THE INITIALIZATION MODULE .
C A USER RUNS THE PROGRAM AND 15 REQUESTED BY All TO SUPPLY A
C NUP~ER WHICH DIRECTS ThE. PROGRAM TO EXECUTE ONE OF FOUR
C OPTIONS~
C
C 1. CREATE A DESIRED DATA POINTS FILE.
C
C 2. CREATE A THERMOMETER CALIBRATION FILE.
C
C 3. INITIALIZE PARAMETERS FOR AN EXPER IMENT .
C
C 4. STOP EXECUTION OF THE PROGRAM.
C
C AFTER CREATION OF EITHER A DESIRED DATA POINTS FILE OR A THErIOMETER
C CALIBRATION FILE THE PROGRAM RETURNS TO THE USER AND REQUESTS HIS
C NEXT OPTION. AT THIS TIME HE PlAY CREATE ANOTHER FILE
C OR BEGIN INITIALIZAT ION OF PARFIPIETERS FOR THE EXPER I MENT OR STOP.
C IF HE STOPS HIS FILES WILL REFIifiN ON THE DISK HE SPECIFIED FOR USE
C AT A FUTURE TIME. IF HE ELECTS TO INITIALIZE THE EXPERIPIFNTAL
C PARAMETERS THEN MODULES A14 AND HiS EXECUTE. UPON COMPLETION
C THE PROGRAM HALTS UNTIL THE USER GLUES THE COMMAND TO BEGIN THE
C EXPERIMENT ~-:~CUTIQt-1. PRIOR TO ISSUING THIS SIGNAL THE USER
C ~ 4OULD E1-~SURE THAT ALL OF THE EQUiPMENT 15 TURNED ON AND
C READY TO GO. IF NOT INFORMED ‘JIFi THE EQUIPMENT OUT FLAGS TH~C COMPUTER CANNOT TELL WHETHER THE INSTRUMENTS ARE OH LINE OR
C NOT . ONCE TOLD TO PROCEED WITH THE EXPER I MENT
C Al WILL PASS CONTROL TO AZ——DETERM I NE DATA PARAMETERS VIA THE
C COIIIIRHD MODULE AB.. EXECUTION WILL THEN FROCEED TO EXJ~ERIMEN T
C cO11PLETIOt-~
C
C ALITHOR: CAPTAIN EDGAR A. UERCHOT.JR.1USAF
C
CO~CcCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C
C
C THESE ARE THE DATA SPECIFICATIONS FROM MODULE Al
C
C lEADER

0082 BYTE TITLE(20)1TODRY(9)
0003 REAL IT~P1P(100)
0804 INTEGER TYPTEM

C DATAIt4
0805 REAL. TEPF(l00)1FIELD1R’JLT(2~6)
0006 INTEGER HTEPIPT ,ETYPE,NAIJOLT,NDATPT

C TcALIB -

70

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



0807 BYTE TF~ P 1ID(20)
0088 - INTEGER NTEMP
0009 REAL TEIICAL( 2 100)

C SRPIPLE -

0010 BYTE SAflID(20 )
0811 INTEGER SAMTYP
8012 REAL SAMT,SRMW~SAMLC P1_TOUT
8013 BYTE POPTS(6.. 11)
0014 INTEGER PLOTAB(4)aPLOTOR(4)1PLOTaNP

C FILEIN
0815 BYTE ThAME(20)1DPHAME(20)

C EQPOUT
8016 BYTE EQIJIPF(10a8)
001? INTEGER IEIOF4EOFLRG(7)

C CONTRL
0018 INTEGER ABORT

C
C RELTIM

0019 INTEGER RTDATA
C
C
C
C Al iCON

0020 INTEGER IOPT
0021 INTEGER ERRET , MONTH~ DAYS YEARC THESE ARE THE COMMON BLOCKS FROM MODULE Al

C
0822 COMMON /HEADER/TITLE~. ITEP1PI TYPTEM1 TODAY
0023 COMMON ‘DATAIt-VNTEMPT, TEMP.. ETYPEI FIELD 4

2NA’JULT A’JLT t-IDATPT
0024 COMMON /TCALIB/THRPIID .~ NTEPtP~ TEPICAL

cc
C

0025 COMMON ‘SAMPLE/SAM ID4 SAPITYF,SFtPIT4 SFiMW, SAML
0826 COMMON /PLTOUT/PLOT PUPTS4 NP,FLOTAS1PLOTUR
0827 COMMON ‘FILE IN~Tt4AME.. DPNAPIE
0828 COMMON ‘EQPOUT’EOFLFtG I EOUIPF.. IEIOF
0829 COMMON ‘RELTIM’RTDATA
0030 COMMON ‘COt4TRL’ABURT
0031 COMMON /AIICOM/IOPT

C
S32 DATA E(1iUIPF/’D’4’M’,’pl’,’ /~~~ / ~ a ’ /~~~ / /~ / ~ a ‘a ’ ~ a

2 /N’ /~~I/ / M� .‘ / / / / /
~~ 4 4 1 1 k I I I I .. a a

3 ‘U/ / 7 /  #~~~/ / , ‘II’ /D’ / .‘ / #ri , 1 a 1 % ~~ a r .. w a  r~ a ~ a a
4 , / / / / 1. 1/ / / # D/ / 11 /  /D’a a V a .. r a W I I’. )  I a a a

S �~~~‘ ,rs ‘LI’ / 7 /  .‘ ‘ /f/ ‘II’ /7. /1 / ~~~~Ii a ~ I I’I a I a I ~~ a II a I a ~~ a 5~ a

‘ 
/7/ / / ,a~/ ,1•, , a’ ,~ na’ /Ii/ / 7 /  /1 a’• a a . 3,  I a a ~~ a ,~~~a I a ~~~~a l~~~ a
/ / /O/ #11/ / a /  .‘ .‘ .‘ / /M’ /7 /  /D/

a n a  U I .3 a I 1 1 1 4 1  a I%a a

I 8..8..0..0~0,0,0..U~0..0/

ci r r c • iu.~CCCcCtCtXCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

~1

— - -

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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8833 CALL IDATE(MONTH ,DF4Y. YEAR )
0034 IF (MONTH.EQ.8)GO TO 810
0036 CALL DATE(TODRY )

ccccccccccCCCCCCCcCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCC
C

9037 18 CONTINUE
9838 CM..L. All
0839 IF(IOPT.NE.1)GO TO 20
0841 CALL R12
0042 GO TO I8
0043 20 CONTINUE
9844 IF(IOPT.HE.2)GO TO 30
0046 CALL A13
8047 60 TO 10
8048 30 CONTINUE
0049 IF(IOPT.t’IE.3)GO TO 40
0851 CALL A14
0852 CALL Ai~8053 GO TO 50
8054 40 CONTINUE
0855 IF(IOPT.NE.4: GO TO 800
8057 GO TO 900
0058 50 CONT INUE
0059 (~ ITE(7, 1010)8860 1010 FORP1AT( /‘ INITIAL IZATION IS COMPLETE”

2 / ENTER A 1 WHEN READY TO START EXPER IMENT’)
0861 READ(5,*) 160
8062 60 TO 910

C ERROR MESSAGES
9063 800 CONTINUE *

0064 WRITE(?..8000)
0065 8808 FORMAT( ‘. / ILLEGAL ENTRY~ TRY AGAIN’)0066 GO TO 1O

C
C ERROR MESSAGE FOR NO SYSTEM DATE SET
C

966? 810 CONTINUE
8068 WRITE(7.2010)
8069 8018 FOPJIF$T( ‘, ‘ YOU DID NOT SET THE SYSTEM DATE.”

2 / THE PROGRAM WILL HBORT.’/
3 / SET THE DATE AND RESTART. ’)

9070 GO TO 908
0071 900 CONTINUE

C
C SET TIE ABORT FLAG TO END THE PROGRAM
C

0072 ABORT=l
8073 910 COt4T IHUE
0074 RETURN
9075 END

(
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Figure 20. Flow Chart for Module All
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( 9091 SUBROUTINE All
C
~~ ccccCCCCccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCC
C MODULE All—SELECT FUNCTION
C
C - THIS MODULE QUER I ES THE USER FOR HIS CHOICE OF FUNCTIONS. THE
C USER CAN EXECUTE Ot-IE OF THE FOLLOLJII-LG FOUR OPT IONS:
C
C 1. CREATE A DESIRED DATA POINTS FILE.
C
C 2. CREATE A THERMOMETER CALIBRATION FILE.
C
C 3. INITiALIZE PARAMETERS FOR AN EXPERIMENT.
C
C 4. STOP EXECUTION OF THE PROGRAM AND EXIT.
C
C THIS CHOICE IS RETURNED TO Al WHICH EXECUTES IT.
C
C
C ft.JTHOR: CAPTAIN EDGAR A VERCHOTI JR., USAF
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C DATA SPECIFICATIONS FOR All

0002 BYTE CPIHD
0093 INTEGER IOPT
0004 COMMON ‘A llCOM/ IOPT

C
C ASK. FOR SELECTION CHOICE

8005 18 CONTINUE
0006 WRITE(74 1008)
0007 1000 FORMFIT(/,’ D(RTAFILE..T(EPICALFLLE.. L(NITIALIZE,QWIT’1S)
0008 RERD (52000..ERR=800) CMt-ID
9909 2000 FOPJ~~T ( lAX)
901$ IF(CMMD.ECi.’D’)IOPT=l
0012 IF(CIIND.EQ.’T’)IOPN2
0014 IF(C1W.EQ. ‘I’)IOPT=3
0016 IF(C1IND.EQ. ‘Q’) IOPT=4
9018 GO TO 980
8019 800 CONTINUE
802$ URITE(73$080)
0021 8080 FC~PFIT(’ ILLEGAL ENTRY’)0022 GO TO 1O
8023 900 COI4TDUJE
0024 RETURN
0925 END

-

.

1 ’ 
-
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Figure 21. Flow Chart for Module A12
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0001 SUBROUTINE A12
C
C THIS PROGRAM IS TO CREATE THE DESI RED INPUT F.*tTR F iLE
C
ccccCccCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCIX CCCCCcCCCcCCCCCCCCC
C
C NODULE A12—CREATE DESiRED DATA POINTS FiLES
C
C
C THIS MODULE IS AN INTERACTIVE ROUTINE WHICH GUIDES TIE USER
C TO CREATE A FILE OH THE DISK TO CONTAIN THE DESIRED DATA
C P~~~ ETERS FOR AN EXPER IMENTAL RUN. THE USER PUST FIRST
C SUPPLY A FILEI-IFUIE TO USE ON THE APPROPRIATE DISK. SINCE THESE
C FILES CAN BE RETAIt-IED FOR REUSE FOR AN EXTENDED PERI OD OF TIME,
C DXO: IS THE PREFERRED DISK IF THERE IS STORF~E SPACE. OTHERWISE
C DXI: SHOULD BE USED. THE FORMAT TO BE ENTERED iS~
C DXI:IJDPDAT.ONE.
C ANY APPROPRIATE NAME 114 THIS FORMAT CAN BE USED. THE PROGRAM
C THEN REQUESTS THE USER TO ENTER A ONE LINE(80 CHARACTER ) E>~PERIMENT
C TiTLE. THE EXPER IMENTOR IS THEN ASKED TO SPECIFY WHETHER HE
C WISHES TO USE TEMPERATURE POINTS OR INVERSE TEMPERATURE PO INTS.
C FOLLOWING THIS THE NUMBER OF DESIRED TEMPERATURE DATA POINTS
C IS REQUESTED. THE DATA POINTS ARE ENTERED NEXT . THEY CAN BE
C ENTERED IN ONE OR MORE LINES BUT EACH ENTRY SHOULD BE FOLLOWED
C BY A COMMA EXCEPT THE LAST.
C UP TO IOU POINTS CAN BE SPECIFIED.
C THE EXPERI MENT TYPE IS REQUESTED NEXT. THIS PARAMETER SPECIFIES

• C WHAT SAMPLE CONFIGURATIONS WILL BE USED:
C TYPE “1” DOES ALL OF THE ‘JAN DER PAUW SAMPLE POSITIONS
C AT EACH TEMPERFtTURE POSITtOH~ : t 2,3 4,5,b).
C TYPE “2” DOES SAMP LE POSITIOHSU~~~5)C AT THE ODD TEMP ERATURE PO I NTS AND THE REMAINING
C SAIIPL.E POSTIOt-1S(3 4~~) AT THE
C EVEN TEMPERATURES.
C TVPE “3” DOES THE EXPER I MENT WITH THE HALL BAR SAMPLE.
C NEXT1 TIE APPLIED VOLTAGES ARE REQUESTED. UP TO SIX CHANGES OF APPLIED
C UOLT~~E CAN BE SPECIFIED. THE USER MUST SPECIFY THE TEIIPERFITURE AT
C I IICH TIE APPLIED VOLTAGE IS TO BE CHANGED AND THE VALUE TO WHICH
C IT WILL. BE CHANGED. FIRST THE NUMBER OF PAIRS OF VALUES WILL BE REQUESTED
C THEN THE PAIRS (JILL BE REQUES TED INDIVIDUALLY .
C LAST TIE NECESSARY FIELD VALUE IS NEEDED.
C FLL OF THESE VALUES ARE WRITTEN TCI THE DISK F ILE 114 THE
C 5~’E FORMAT THAT IS ENTERED. ALL OF THESE INPUT/OUTPUT
C OPERATIONS ARE DONE III FREE FORMAT . -

C
C
C ~JTHOR: CAPTAIN EDGAR A. VERCHUT, JR. USAF
C
C
c~C D ~QXcCcCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C( c TiESE .~~~~~~ TIE DATA SPECIFiCATIONS FROM MODULE Al
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CNEN~ER
8802 BYTE T1TLE (20)1TCDRY(9)
0883 REAL ITEIIP(I8U)
8004 INTEGER TYPTEPI

C DATRIN
0885 REAL TEP1P(100)FIELD A!JLT(216)
0806 INTEGER NTEMPTJ ETYPEJ t 4A’JQLT

C FILEIN
000? BITE TNAP1E(20)., DPt4APIE(20)

C
C
C
C THESE ARE THE COMMON BLOCKS FROM MODULE Al
C

8808 COPtlOt4 ‘HEADER/TITLE ., ITEP1P~ TYPTEM TODAY
8809 COPV1C~4 ‘DATRIt4/NTEMPT, TE11P~ ETYPEJ FIELD ,

~~~JOLTI A’JLT
C

0010 BYTE ERRFLG
8011 INTEGER ERRET

C
C
ccCccCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCC
C
C
C

8012 10 WRITE(7, 1800)
8813 1080 FORMAT ‘,‘ ENTER FILE MAPlE IN FORMAT EX: DX1:’JDPDRT.ONE / ,$)
8814 CALL GETSTR(5~DPNAFlE. 193ERRFLG)

C
0815 OPEN (UNIT= 1.t4AME=DPNAME TYPE=’NEW’)

C
8016 WR ITE(I 1210) TODAY
081? 1218 FORIIAT( 9A1)
0018 WRITEC7~ 1082

)
6019 1002 FORMFIT( ‘‘ ENTER EXPERI MENT TITLE IN 19 CHARACTERS” *

1
, $)

0020 CALL GETSTR(5..TITLE~19..EPRFLG)8821 WRITE(1~ 1003) (TITLE(I), I 1~LEN(TITLE)
)

0822 1083 FORIIRT(80R1)
C
C CHECK TO SEE IF TEMPERATURE OR INVERSE TEMPERATURE IS USED
C

8823 ASSI(~~ 530 TO ERRET
6024 508 CONTINUE
8025 WRITE(71 1011)
0826 101.1 FORMAT( ‘.‘ INPUT A “8” IF TEMPERATURE WILL BE USED’~ /1

I’ OR A “I” IF INVERSE TEMPERATURE WILL BE USED ‘,S)
602? RE~I (5,*) TYPTEPI
0020 kIRITE(l, *) TYPTEM

C CHECK FOR ERROR
8829 IF(TYPTEM .NE.O.AHD .TYPTEM.HE. 1)GO TO 900

C NOW GET THE TEMPERATURE POINTS TO BE TAKEN
C
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C FIRST GET THE NUMBER OF TEMPERATURES TO BE USED
C

8031 ASSIGN 510 TO ERRET
9032 510 CONTINUE
0033 (JRITE(?1 1005)
0834 1885 FORMAT ( ‘. ‘ ENTER NUMBER OF TEMPERATURE POINTS TO BE TAKEN ‘~~ /

1’ BETWEEN ONE AND ONE HUNDRED
0035 RE~~ (5,*,END=20)NTEHPT
0836 WRITE(t , *)NTEI IPT
063? IF(TVPTEM.tIE.Q) GOTO 40

C CHECK FOR ERROR
0039 IFU4TEIIPT.LT.1.OR.tITErIPT.GT.103G0 TO 910

C
C NOW GET THE VALUES OF TEMPERAT URE THAT WILL BE USED
C
C
C

0041 (JRITE(7 1020)
0042 1020 FORIIAT( ‘.‘ ENTER THE DESIRED TEMPERATURES ‘)
0043 RE~~(5,*,END=20 (TEIIP(J) , 3=1, NTEPIPT)

C
0044 WRITE(1,*)(TEMP(J),J=1,t4TEI’IPT)
0045 GO TO 45

C?
C GET TIE DESIRED INVERSE TEMPERATURE POINTS
C
C

0646 40 CONTINUE
004? WR ITE(7~ 1012)0048 1012 FOR?1AT ( /. ‘ ENTER THE DESIRED INVERSE TEMPERATURES’1 /

V SEPARATED BY COMMAS. USE UNITS OF 1300/TEMPERATURE ‘)
0049 REl~~(5,*) (ITEHP(J)1J=I1HTEI’lPT)C
0056 WRITE(1,*) (ITEIIP(J),J=1,NTEI’lPT)
0851 45 COt’ITII4UE

C
C
C
C NOW GET THE EXPERIMENT TYPE
C
C

0052 ASSIGN 520 TO ERRET
0053 520 CONTINUE
0054 (JRITE(71 1035)
0855 1835 FORMAT( /..‘ ENTER ZERO IF YOU NEED OPTIONS 014 EXPER IMENT TYPE,

1 OTHERW ISE ENTER 1 ‘ IS)
8056 RERD(5, *) K

C
c~COCCcccCcCcCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCccCCCCCCCCCcCcCCccCC

805? IF(K.NE.0)GOTO 50
8859 WRITE(7. 1040)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~8060 1648 FORMAT(
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1. - THE TYPE SPECIFIES THE SAMPLE CONFIGURATIONS’1
1 ‘TO BE DOME. ’ ‘I
j  1 “1.” CAUSES PLUS OR MINUS ONE THROUGH SIX TO BE’
1. ‘ DOME FOR EACH TEMPERATURE POINT.’
1. ‘ 2” CAUSES PLUS OR MINUS ONE, TWO1 AND FIVE TO’
1 ‘ BE DONE AT ODD TEMPERATURE POINTS AND PLUS OR’ /
1. ‘ MINUS THREE1 FOUR, AND SIX TO BE DONE AT EVEN’
1 ‘ TEMPERATURE POINTS.’
1 - “3 CAUSES SAMPLE CUNFIGURT 10145 SEVEN P110 EIGHT’
1 TO BE DONE.’ I)

0061 50 CONTINUE
8062 WR ITEC? 1130)
8863 1130 FORMAT( ‘.‘ ENTER THE EXPER I MENT TYPE. ‘as)
0064 RERD(5,*) ETYPE
9665 WRITE(1,*) ETYPE

C CHECK FOR ERROR
0066 IF(ETYPE.NE. 1.AND.ETYPE.HE.2.RI4D.ETYPE.HE.3)GO tO 920

- - C
C NOW READ THE APPLIED VOLTAGE VALUES.
C

0068 ASSIGN 530 TO ERRET
0069 530 CONTINUE
0078 URITE(7 1135)
8071 1135 FORMAT ( ‘~~‘ THE APPLIED VOLTAGES ARE IN VOLTS’)
8072 WRITE<? 1148)
0073 1140 FORPIAT( /,‘ YOU MAY ENTER UP TO 6 PAIRS OF TEFIPERRTURES1 APPLIED

1 VOLTAGES’ ’ 
/ THESE PAIRS WILL BE THE TEMPERATURES

EAT WHICH’1’1’ THE APPLIED VOLTAGES WILL CHRI-IGE TO
1 THE SPECIFIED VALUE’)

0074 WRITE(? 1150)
0075 1150 FORIIAT( 

~~,
‘ ENTER THE NUMBER OF TENPERATURES 1APPLIED VOLTAGES

1 PAIRS ‘
~~$)

0076 RERD(5,*) 1-IRVOLT
00?? WRITE(1,*) NAVOLT
0078 DO 100 I=1,MFi’JOLT
8079 (dRITE(7,1160)
0080 1160 FORIIAT ( ‘, / ENTER THE TEMPERRTUREJ APPLIED VOLTAGE PA~RS’,

/

0081 ~~ (~~~~~[ + L ~t2~~~~~~~~ 
)VHLUES ‘~

0082 WRITE(1,*) AVLT(1 MAVQLT_I+t),RVLT(2,t~~~
LT_II

~1)
8083 188 CONTINUE

C
C -

C
C
C HOld GET FIELD VALUES
C
C

8084 (JR ITE(? 1228)
8085 1220 FORMAT C / ‘ ENTER DESIRED F IELD I1AGHITUDE 1)4 KtI*JSS ‘)
8086 READ(5,*) FIELD
888? (dRITE~1,*) FIELD
8088 20 CONTINUE 

-
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( 0089 cLOSE(UHIT=1)
C
C

0090 G0 T0 999
C ERROR MESSAGES TO FOLLOW
C
C ERROR FOR TYPE OF TEMPERATURE INCORRECT
C

8091, 908 CONTINUE
8092 kIRITE(?, 9000)
0093 9880 FORMAT (/‘ VALUE MUST BE “0” OR “1”)
0094 GO TO ERRET

C
C ERROR FOR INCORRECT NUMBER OF TEMPERATURES
C

0095 918 CONTiNUE
80% WRITE(7 9010)
0097 9010 FORPIAT(” VALUE MUST BE GREATER THAN ZERO AND LESS

1 THAN 100’)
0098 GO TO ERRET

C ERROR FOR EXPER IMENT TYPE
0099 920 CONTINUE
0108 WRITE(79020)
0101 9020 FORIIAT(/’ ALLOWED VALUES ARE “t”~ “2”~ OR “3”)
0102 60 TO ERRET

C ERROR FOR NUMBER OF APPLIED VOLTAGE PAIRS
0103 938 CONTINUE
0104 (4RI TE(719030)
0185 9030 FORMAT(/’ VALUE MUST BE AN INTEGER BETWEEN “1” AND “6”)
0106 60 TO ERRET
0107 999 CONTINUE
0108 RETURN
8109 END

80
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0001 SUBRC$JTDE A13
C
C THIS PROGRAM IS TO CREATE THE TEMPERATURE CALIBRATION FILES
C -

cccccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCCC
C
C A13-CRERTE THERMOMETER CALIBRATION FILES
C
C THIS MODULE WILL INT ERACTIVEL Y GUIDE THE EXPERIMENTOR
C TO CREATE A THERMOMETER CAL ISRATION FILE ON THE DISK .
C FE WILL FIRST BE REQUESTED TO ENTER THE FILE NAME. THE FILE -
C CAN BE STORED UN EITHER DXO: OR DX1: • DXO IS PREFERRED IF THERE
C IS ROOM SO THAT Dxl: IS LEFT FREE FOR ONLY THE OUTPUT DATA AND THUS
C CAN BE READILY REPLACED WITHOUT COF’YING FILES. A THERMOMETER
C C~ ..IBRAT1OH FILE WOULD NORMALLY BE USED FOR THE LIFE OF THE
C THERMOMETER. THE NAME FORMAT IS DXO: THERMO. RED. THE THERMOMETER
C IDENTIFIER CAN BE ENTERE D NEXT(UP TO 19 CHARACTERS). THEN THE
C NUMEER OF CALIBRATION POINTS TO BE USED (UF’ TO 1€i0i IS ENTERED.
C THE CALIBRATION POINTS ARE ENTERED NEXT IN THE FORMAT ,
C TEMPERATURE VOLTAGE.
C EACH PAIR IS ENTERED INDI VIDUALLY TO ASSURE MINIMUM ERRORS.
C TIE FILE IS WRITTEN OH DiSK IN THE. SAME FORMAT AS IT WAS ENTERED

- C OH THE TERMINAL. ALL INPUT/OUTPUT iS FORMAT FREE.
C

C I~JTHUR : CAPTAIN EDGAR A. VERCHOT JR. . USAF
C

C

C
ccccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCICCCICCCCCCCCCCCCCCCCCCCCCCC

C THESE APE THE DATA SPECIFICATIONS FROM MODULE Al
C

C HEADER
0802 BYTE TITLE(20)TODRY(9)
0863 REAL ITEIIP(108)
0004 INTEGER TYPTEM
0005 BYTE ERRFLG

C TCFLIB
8086 BYTE THRMID(28)
0007 INTEGER NTEMP
0008 REAL TEMCFt.(2 100)

C FILEIN
0009 BYTE Tt’IRME(20)DPt’IAME(20)

C
C RELTIM

0818 INTEGER RTDATA
C
C
C
C THE~~ ARE TIE COMMON BLOCKS FROM MODULE Al
C

8011 COMMON ‘HEADER/TITLE ITEIIP 1 TYPTEM TODAY
8012 COMMON /TCRL. IB/THPJIID a NTEPIP I TEJICAL
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CO
C
C
C
C
cccCcccCCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C

0013 WRITE(7 1000)
0014 1000 FORMRT ( ‘ ENT ER THE F ILE MAPlE IN FORMAT DXI: THERP1O. RED ‘$ )

0015 CALL GETSTR(5,TNAfIE,19 ERRFLG)
C

0016 OPEN(UN IT=1 NFIME=TNAPIE.4 TYPE= ’NEW’)
C
C ~~ITE THE DATE TO THE TEMPERTURE FiLE
C

0017 URITE(l, 1900) TODAY
8018 1900 FORIIAT ( 9Fil)

C
C
C
C NOW GET THE THERMOME TER IDENTIF IER
C

8819 WRITE(7 1010)
8020 1810 FORP1RT ( —~~~~

‘ ENTER THE THERMOMET ER ID IN 19 CHARACTERS ‘aS)
8021 CALL GETSTR(5.THPJ1ID~19~ERRFLG)
8822 WRITE(1,20013) THRFIID
8023 2000 FORFIRT( 80R1)

C
C NOW GET THE NUMBER OF CALIBRAT ION POINTS TO BE USED
C

0024 kIRITE(7, 1820)
8825 1028 FORP1RT( ‘..‘ ENTER THE NUMBER OF CALIBRAT ION POINTS

110 BE USED’ /~’ MUST BE LESS THAN 100 ‘IS)

0026 REHD(5,*) NTEMP
0027 k~ITE(h*) NTEI 1P

C
C GET THE CALIBRATION TABLE
C
C

0028 WRITE(7, 1040)
0029 1040 FORP1F4T( / ‘ TEMPERATURES ARE TO BE ENTERED SEQUENT IALLY

j’a/a ’ BEGINNING WITH THE LOWEST ‘)
0038 DC 18 I=1 14TEJIP
0031 WRITE(7, 1830)
0032 1030 FORF1AT( / ‘  ENT ER THE PAIRS OF TEMPERATURES

1~~LTAGES ‘5)
0833 READ(5 *) TEMCAL(1,I),TEFICAL(2,I)
0034 ~RITE(1.*) TEMCAL(1 I)TE HL(~~L?0035 10 CONT It$JE
0036 GOTO 20
8037 20 CONTINUE
8038 CLOSE(UHIT=1)
8039 RETURN

83

.q~~~~e~ U~~ p U_U T 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~~

— - -
~~~~

--- — 
~~~— —-- - — —



0040

- 
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0001 SLER~YJTINE R14
C

~~~ cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
C
C -
C R14— OPERATOR INITIALIZATION DIALOGUE
C
C
C THIS MODULE GUIDES THE EXPERIMENTOR TO ENTER ALL THE
C P~~~ 1ETERS THAT (“ILL BE NEEDED TO RUN AN EXPERIMENT. FIRST
C FE lu ST EHTER THE THERMOMETER CALIBRATION FILENAME AND THE
C DISIRED DATA POINTS FILENAME. NEXT THE SAMPLE IDENT IFIER 15
C ENTERED. NEXT SAMPLE TYPE.1 ‘JAN DER PAUW OR HALL BAR IS REQIJESTED.
C SAMPLE DIMENSION(S) IN CENTIMETERSI ARE THEN REQUESTED:
C THICKNESS., IF THE SAMPLE IF ‘JAN DER PF4UW
C THICKNESS. LENGTH AND WIDTH IF THE SFU1PLE IS A HALL BAR.
C FEXT THE EXPERIMENTOR SPECIFIES WHETHER HE WANTS THE
C DATA PLOTTED IN REAL TIME OR NOT. IF HE DOES FE CAN SELECT
C UP TO FOUR DATA PAIRS TO BE PLOTTED. THESE PAIRS ARE THEN
C ENTERED ACCORDING TO THE PROVIDED SYMBOL TABLE.
C IF REAL TIME DATA PRINTOUT ON THE TERMINAL IS DESIRED THIS FLAG
C IS HOW ENTERED. IF ANY OF THE COMPUTER CONTROLLED EXPERIMENTAL
C EQUIPMENT IS INOPERATIVE, THIS STATUS IF ENTERED. THE
C COMPUTER WILL REQu EST THE OPEP~ATUR TO SET THE FARTICUALAR PIECE(S)
C OF APPARATUS TO THE REQUIRED VALUE(S) CR INPUT THE DATA POINT(S)
C REQUIRED FROM THE TERMINAL. A TABLE IS PROVIDED FOR
C EQUIPMENT IHOPERATI’JE FLAGS. THESE PARAMETERS ARE F’ASSED TO MODULE
C R14 VIA Al.
c~~ccCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCZXCCCCCCCCCCCCCCCCCCC
C
C
C DATA TIESE ARE THE DATA SPECIFICATIONS FROM MODULE Al
C
C TCALIB

0002 BYTE TF~iiID(2U)
0083 INTEGER HTEIIP
0004 REAL TEMCAL (2,100)

• C SRMPLE
0085 BYTE SAMID(20)
0886 INTEGER SAMTYP
0007 REAL. SAMT~ SAMW ., SAPIL

C PLTQUT
0008 BYTE POPTS(6,11)
0009 INTEGER PLOTAB (4),PLOTOR(4)1PLOT.HP

C FILEIN
0010 BYTE THAP1E(20)

~DPNRME(20)
C EQPOUT

0011 BYTE EOUIPF(10,8)
0012 INTEGER IEIOF~EOFLAG(7)

C
C RELTD1

8013 INTEGER RTDATA
C

- 86
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C
C
C INTERNAL DATA SPECIFICATIONS
C

0014 BYTE LINE(20)1COMMR(2)
0015 INTEGER ERRFLG.ERRELEFLAG(7)

- C THESE ARE THE COMMON BLOCKS FROM MODULE Al
C

081.6 CO4’VIOH ‘TCALIB’THRPIID1NTE tP1 TEMCAL
CC
C

001? COtlllOt4 ‘SAMPLE/SAMID~SAMTYP15AMT,SAMU,SAP1L
0018 COMMON ‘PLTOUT’PLCT POPIS, N 1  PLUTAB~ PLOTOR
0019 COPtIOti ‘F ILEIN/THAP1E . DPMAME
0020 COMMON ‘EQPOUT’EOFLAGI LOU IPF IELOF
0021 COItION /RELT LPVRTDATA

C
0022 DATA POPTS”T’, ‘E’ 1 ‘M’ 1 ‘P’ , ‘ .. 

/

2 ,4 ,  ~ ‘ “‘ / / /  ‘ / /
£ I I I I I I I

3— , # 1_I, /d•~/ .‘ / I .
I F~ I U I I I I

4 ,~., 116 / .‘ / / / . ‘ /r , ~ U i .1 ~ .1

S ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ~ ‘ ‘1 I I .‘ 1 1

~~~ 
, # ,l ~ #~I•� /O� . Iw ~ i i_ .. i a n a a

7#~~~,_ j , #,_ , /~~/ , /~~/ , / ‘ .

~
_
~~/3, #~~

# , ‘RI , ~4�,
9 , / #LI ’ / � / / / / /

a I-I a 1 .1 1

1. A’, R’~ ‘1’ .. #~~~/ , ‘R’ 1 ‘2’ s
10,0,0. 0, 0 0’

8023 DATA COMMA”1’10’
C
C
C
C~ccccccccIXCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCIXCCCCCCCCCCCCCCCCCCCCCCC
C
C
C HOW GET TIE TFERP1OPIETER CALIBRATION FILENAME
C
C

0024 F6SIG14 10 TO ERRET
0825 10 COHTDIJE
0026 WRITE(?1 [000)
0827 1000 FORl*~T( ‘ ENTER THE THERMOMETER CALIBRATION FILENAME ‘$ )
8028 CALL GETSTRCS ,TNAME1I91ERRFLG)

C
C
C DEt~K TO SEE IF TNAME IS A GOOD FILE
C

8029 OPEN(UN1T=11 1**IE=TNAIIE, IYPE ’ OLD’ 1 REFCCILY1 ERR~810)
0830 Q.~~E(Ift1IT=1)

C
C
C GET DESIRED DATA POINTS FILENAME •

87

- -~ • _ _ _ _ _

~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
-
~~~~ - -



C
C

0031 ASSIGN 28 TO ERRET
8832 28 CONT DUE
0033 WRITE(71 1010)
0834 1018 FORP1AT ( ‘ ENTER DESIRED DATA POINTS FILENAME ‘..$)

0835 CALL ~~TSTR(SJ DPt4APIE1 19 ERRFLG)
C
C
C HOW CHECK TO SEE IF FILE EXISTS
C
C

0036 OPEN(LIHIT=2,NRPE DPNAPIE1 TYPE~ ’OLD’~ RERDU1LY1ERR 81O)
0837 CLOSE W141T 2)

C
C
C HOW GET THE SAMPLE ID
C
C

0838 WRITE(71 1020)
0039 [028 FORMAT( ‘.. ‘ ENTER THE SAMPLE IDENTIFIER ‘$)
0840 CALL GETSTR(51SFiMID1I9..ERRFLG)

C• C
C GET SAMPLE TYPE
CC
C

8041 ASSIGN 30 TO ERRET
0042 30 CONTINUE
8043 WRITE(7 1030)
0044 1030 FORPW(r( ‘/ ENTER A “0” IF THE SAMPLE IS VAN DER PRUW’ /

1 ‘ ENTER A “1” IF THE SAMPLE IS A IfiLL BAR’ /
2 ‘ ENTER THE SAMPLE TYPE

0045 READ(5,*) SAMTYP
0046 IF(SAP1TYP.HE.0.AND.SAMTYP.t4E.I) GOTO 830

C
C GET TIE SAMPLE DIMENSIONS
C
C

8848 WRITE(7, 1040)
8049 1048 FORPIRT( ‘.. ‘ ENTER THE SAMPLE THICKNESS IN CENTIMETERS ‘S)
0050 REFt)(5, *) SA$IT

C
C

8851 IF(SANIYP.EQ.0)GOTO 40
C
C

0853 ~~ITE(71 1058)
0054 1050 FORP~ T( ‘, ‘ ENTER THE SAMPLE LENGTH IN CENTIMETERS ‘$ )
8055 REFf~(51 *) SAPL

C
8056 IiRITE(71 1068)
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885? 1060 FORluIT( /~~ ENTER ThE SAMPLE WIDTH IN CENTIMETERS ‘~~$)
0858 REF(KS,*) SAPIW

C
0059 40 CC~4TIHLE

C
C
C SET TIE PLOT FLAG
C
C

0860 WRITE(7 1070)
0061 1078 FORP~ T( ‘.‘ DO YOU WANT ANY DATA PLOTTED IN REALTIME?’ ‘1 ‘ ENTER A “0” FOR NO OR R “1” FOR YES ‘,*)
0062 REF~X5,*) PLOT

C
8863 IF(PLOT.EQ.0)GOTO 50

C
C GET THE PARFIIETERS TO BE PLOTTED
C
C

8865 ASSIGN 45 TO ERRET
8866 45 CONTINUE
0867 URI TE (71 1080)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
8068 1880 FORMAT( /, - YOU CAN PLOT UP TO FOUR DATA PAIRS IN REAL TIME. ’ /

I ‘ TIE OPT IONS ARE: /
• I ‘TEPIPERATURE=TEtIP ’’

1 ‘R1’R2=R 1/R 2 / /

1 ‘R3’R4=R3/R4
1 - RUERRGE R1/R2= FIRI/R2 ‘ /
1 ‘ INVERSE TEMPERATURE = I’T’ /
1 ‘ DELTA TEMPERATURE = DELTA’ /
1 “ RESISTIVITY = RHO’ /
1 ‘ MOBILITY = MU’ /
1 ‘ CARRIER CONCENTRATION = P’ /
1 ‘ I*LL COEFFICIENT = RH’ //
1 ‘ ENTER THE NUMBER OF DATA PAIRS DESIRED ‘$ )

C
8069 R~~ )(5.*) t’~C
8870 IF(I1’.LT.0.OR.NP .GT.4) GOTU 840

C
C
C HOW GET TIE PLOT PARAMETERS
C
C

8872 DO 60k11IJ~0073 80 CCt4TDKJE
8074 WRITE(7 . 1100)
0075 1100 FC~~~T( /, ‘ ENTER THE DATA PAIR IN FQRI11T FECISSLORDINATE’)
0016 CALL GETSTR(5.L1NE119,ERRFLG)
0877 LzIHOEX (LINEa COMPI~)
0078 IF(I.LE.1) GO TO 850
0080 LDE(I)xO
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S

( 0081
0082 CALL STRP& (LINE(J),61ERRFLG)
0083 IORDI=IHOEX(PUPTS1LINE(J))
0084 CALL STRPRD (LINE (1)16,ERRFLG)
8085 IFECIzIt.IDEX(POPTS LINEX 1))

C
8086 IF(IFECI.LT.1) GO TO 350
0888 IF(IORDI.LT.I) GO TO 250

C
80% PLOT~~(K)=(Il~ C1+5)/6
0891 PL.OTOR(K)=(IORD1+5)’G
0892 GOTO 6O
0893 850 CONTINUE
0894 (dRITE(?18058)
0095 8050 FORI*IT( ‘ ‘ INVALID DATA PRIR ENTERED’)
00% GO TO 8O

C
009? 68 CONTINUE
8098 50 CONTINUE

C
C
C SET TIE REAL TIME DATA ON/OFF FLAG
C
C

0099 ~~ITE(7,1130)
0100 1138 FORMRT( ‘, ‘ ENTER A “1” IV YOU WANT REEL TIME DATA PRINTOUT’

1~’~’ ENTER A “0” IF NOT ‘4)
8101 REF~ (5,*) RTDRTFI

C
C
C SET TIE EOULP1~ENT INOPERATIVE FLAGS
C
C

0182 WRITE(7,1150)
0103 1150 FORP1IT( ‘.. ‘ DO YOU NEED TO SET ANY EQUIPMENT INOPERATIVE

1 FLAGS?’ ,’1’ ENTER “ 1” FOR YES OR A “0” FOR NO ‘4)
0184 RE~ ,(51*) LEIOF

C
0105 IF(IEIOF.tE.1) GOTO 70

C
010? I~~ITE (711160)0108 1168 FORP~T( /a / HOW MANY E~UIPP1ENT OUT FLAGS WILL YOU SET? - aS)
0189 READ(51*) t’FLAG

C
C

0110 kJRITE(7 1170)
0111 1170 FORIfIT( I. ’ DIII OUT = “ 1” ’ /

2 ‘ DVPI OUT = ”2” /
3 - HEATER POL’ER SUPPLY OUT = “3”’ /
4 ‘ BIAS VOLTAGE POWER SUPPLY = “4”’ /
5 - P~~ €T CONTROLLER OUT “5” /
6 - TEST CONTROLLER OUT = “6” / /
7 - GI~JSSPIETER OUT = “7”,)
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( 0112 WRITE(711180)
0113 1180 FORP~IT( /,‘ ENTER THE FLAGS SEPARATED BY COPPW6 ‘IS)
8114 READ (5 *) (EFLAG(I)1I=t HFLRG)

C
C INITIALIZE FLAGS
C

8115 DC 100 1=1~7
011,6 EOFLAG(I)=8
811? 180 CONTIJ’&JE

C
C SET FLAGS
C

0118 DC) 98 I=I1NFLAG
0119 EOFLAG(EFLAG(I))=1
0120 90 CONTINUE
0121 78 CONTINUE

C
0122 GO TO I

C
C ERROR MESSAGES
C
C
C
C ERROR FOR INPUT FILE DOES NOT EXIST
C
C

0123 818 CONTINUE
0124 k’RITE(7, 8018)
0125 8010 FORPIRT ( / , ‘ FILENAME DOES NOT EXIST OH SYSTEM’)
8126 GO TO ERRET

C
C
C
C ERROR FOR SAMPLE TYPE ILLEGAL
C
C

012? 830 CONTINUE
0128 WRITE(7, 8038)
0129 8030 FORMAT( 

~~,
‘ SAMPLE TYPE MUST BE EITHER A “0” OR A “I”)

0138 GO TO ERRET
C
C
C ERROR FOR ILLEGAL NUMBER OF PLOT PAIRS ENTERED
C
C

8131 848 CONTINUE
0132 WRITE(7 8040) $
0133 8840 FOR11~T ( /a ’ NUMBER OF PAIRS CAN OILY BE 1~ 2~ 3a OR 4’)
0134 GO TO ERRET

C
( 0135 1 CONTINUE

0136 RETURN H
013? END

- 
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0001. SUBROUTDE RIS
ccccCCcCCCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C
C MODULE R15—SETLP FILES AND PARAMETERS
C
C
C THIS MODULE OPENS THE DESIRE D DATA
C POINTS FILE AND THE THERMOMETER CALIB RATION F iLE AND ENTERS THE
C NEEDED DATA FROM THESE INTO THE APPROPRIATE ARRAYS iN THE PROGRAM.
C IT THEN OPENS THE DISK FILES NEEDED FOR DATA OUTPUT AND INITIALIZES THEM.
C PRIOR TO PROGRAM EXECUTION ANY FILES FROM PREISJIOUS EXPER I MENT S
C SHOULD BE RENAMED USING THE MONITOR COMMAND 1
C REMAN FILESPEC: FILESPEC:
C BECAUSE THE PROGRAM WILL DESTROY THEM WHEN THE lEt ) OUTPUT FILES ARE
C CREATED. THE PROGRAM PAUSES LJJHEH A 14 IS FINISHED UNTIL THE USER
C GIVES THE COMMAND TO BEGIN THE EXPERIMENT. HE SHO(.LD DO THiS
C ONLY WI-EN HE IS CERTAIN THAT HE HAS TURNED ON AND INITIALIZED ALL
C REQUIRED EQUIPMENT FOR THE EXPERIMENT.
C
C AUTHOR: CAPTAIN EDGAR A. VERCHOTI JR. ~ USAF
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

0082 BYTE ERRFLG
C THESE ARE THE DATA SPECIFICATIONS FROM MODULE RI
C
C IE~(ER

8003 BYTE TITLE(20)1TODAY(9)
0804 REEL ITEP1P(100)
0005 INTEGER TYPTEII

C DATAIN
0006 REAL TEI’1P(108),FIELD 1 R’JLTC2.6)
0007 INTEGER I4TEMPTIETYPE I NFIVOLTPMDATPT

C TCRLIB
0808 BYTE THRPIID(20)
0009 INTEGER NTEMP
0818 REAL TEMCRL(2~ 100)C SRPftE
0811 BYTE SRMID(20)
0012 INTEGER SFIMTYP
0013 REAL SAI’IT SANL&1 SAML

C PLTOUT
8014 BYTE POPTS(6.. 10)
0815 INTEGER PLOTAB(4).PLOTOR(4),PLOT 1 NP

C FILEIN
0016 BYTE TNRME(28) DPNAME(20)

C E QPCJUT
081? BYTE EQUIPF(1018)
8018 INTEGER LEIOF EOFLAG(7)

C COI(~RL
0819 INTEGER ABORT

C
C RELTIM
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0028 INTEGER RTDRTA
C
C
C
C THESE ARE TIE COMMON BLOCKS FROM MODULE Al
C

8821 COPPION ‘HERDER’TITLE~ ITEMP~ TYPTEP1, TODAY
8022 COP1’~IN ‘DATA IN’141E1’IPT TEMP ETVPE.1 FIELD1

2t*~lXLT1 AULT1 NDRTPT
0023 COMMON ‘TCALiB/THRMID~ HTE?IP, TEMCAL

cc
C

0024 COMPION ‘SAP1PLE’SAPIID1 SAMTYPJ SFt IT1 SAPIW1 SRPIL
8825 COMMON ‘PLTOUT’PLOT1 POPTS~ NP1 PLOTFIBI PLOTUR
8026 COl1lOt4 ‘FILEIN’TNAME~ DFt~~~0827 COPIIOI-4 ‘EQPOUT’EOFLAG1EQUIPF,IEIQF
0028 COMMON ‘RELT If~1’RTDATR0029 COPIP1ON /CONTRL/ABORT

C
C
C NOW OPEN THE INPUT FILES
C

0030 OPEN(UI4IT=I1NFIME TNRNE1 TVPE~’OLD’ IREFIDONLY)
8031 OPEN(Ut4IT 2~ NAME DPNAME1 TYPE ’QLD’1 READUNLY)

C
C NOW READ THE THERMOMETER CALIBRATION FILE INTO MEMORY
C

8032 CALL GETSTR(tIOATEI 19~ERRFLG)
8033 CALL GETSTR(11THRPIID1I91ERRFLG)

C
C HOW READ THE CALIBRATION TABLE IN
C
C TEI’ICAL(IJ I) CONTAINS THE TEMPERATURES AND

8034 READ(1,*) NTEP1P
0035 DC 10 I=1 NTEMP
0036 READ(L .*) TEMCAL(111)1TEF1CAL(21U
0037 10 CONTINUE

C
0038 CLOSE(UNIT=1)

C
C REF() TIE DESIRED DATA POINTS FILE INTO MEMORY
C

8839 CALL GETSTR(2,DRTE.~19,ERRFL(j)
0848 CALL GETSTR(2 TLTLE119,ERRFLG)
0841 RERD(2.*) TYPTEM
0842 READ(2,*) P4TEMPT

C
C TEST TO DETERMINE WHETHER TEMPERATURE OR INVERSE
C TEI’FERRTURE IS TO BE USED IN THE EXPERIMENT.
C THEN GET THE TEMPERATURE POINTS.
C
C

0043 1F(TVPTEM.t’E.0) GO TO 20
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C
C READ TEMPERATURE POINTS AND CALCULATE INVERSE TEMPERTURES
C

0045 READ(2.~*) (TEP1P(I) I=1 NTEPIPT)
8846 DCI 30 1=1, t4TE?IPT
0047 ITEPP(I )=I000’TEIIlPU)
0848 30 CONTINUE
0049 GO TO 180

C
C READ THE INVERSE TEMPERATURES AND CALCULATE TIE TEMPERATURES.
C

0050 20 CONTINUE
8051 READ(2,*) (ITEMP(I)11=1..HTEMPT )
0052 DO 40 I=I1NTEMPT
0053 TEP1P(I)=1000’ITEIIP(I)
0854 48 CONTINUE
0855 100 CONTINUE.

C
C GET THE EXPERIMENT TYPE
C

READ(2 *) ETYPE
C
C NOW FIND OUT HOW MANY DATA POINTS THERE ARE

0057 IF(ETYPE. EU. 1 )NDATPT=20
0059 IF(ETYPE. EQ.2)NDRTPT=I0
0061 IF(ETYPE.EQ.3)HDATPT=8

C
C GET THE NUMBER OF APPLIED VOLTAGE CHANGE POINTS
C

0063 READC21*) NA’JOLT
C
C
C READ THE TEMPERATUREJ APPLIED VOLTAGE PAIRS
C
C

8064 DC 50 I 1,NRIJOL T
0065 READ(21 *) AVLT (1.. 1)1 AULT (2~ I)0066 58 CONTINUE

C
C GET THE FIELD VALUES
C
C

0867 READ(2,*) FIELD
C

8868 CLOSE(UNIT=2)
C
C
C
C HOW SET UP TIE OUTPUT FILE FOR THE DATA

8069 850 CONTINUE

C
0078 OPEHaJNIT=31NF*1E=’DXl :Q$JTPIjT.DAT’ IYPE=’NEW’,
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2FORM=’Utf ORPlATTED’, It4ITIALSIZE=81ERR=800 )
0871 OPEH(UNIT I1NAP1E ’DXI RRUOUT.DAT’~

, TYPE ’t4EW ’ 1
~~ORM=’UHFORMATTED’, IHITIALSIZE=IC1O,ERR=8U€j

0872 OPEH( UNIT=21 tIAME= ‘DXI : It-ITRJID.DRT ’1 TYPE=’ NEW ’
2FORM=’ UNFORMATTED’ I LUll IALS LZE=8, ERR O00)

0073 60 TO 310
0074 800 CONTINUE
0075 WRITEC?, 3000)
0876 8020 FORF1AT( ‘

~~~
‘ THERE IS NOT ENOUGH ROOM ON DXI: FOR THE

2 OUTPUT FILES’1’1 ’ PLACE A FRESH DISK IN THE DRI ‘JE THEN’ / ,

3 - INPUT AN INTEGER’)
007? ERRFLG=0
8078 RERD(5,*) INTGE R
0079 60 TO 830
8080 818 CONTINUE

C WRITE THE HERDERS ON THE OUTPUT FILES
0081 DO 5000 N=1 3
0882 WRITE(U) (TODRY(M) M=1 9)
0083 WRITE(N) (TITLE(J~~J=1,19)
0084 WRITE(t4) (THRfi ID(K)~ K=1119)
0085 WRITE(H) (SAIIID(L) L=1120)
0086 (&RITE(N) SANTYP
8087 IF(SAP1TYP.t4E.0~ GO TO 5010
0089 WRITE(N) SFsHT
8090 GO TO S000
0091 5010 CONTINUE
0092 bRITE(N) SRNTISRMUISAP1L
0093 5800 COI4TD&IE

C
0094 RETURN
0095 END
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Figure 25. Flow Chart for Module A2
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0001 SUB~~UTIt1E A2
C
~~~CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC~~C~~~C NODULE A2—DETERMIHE SETTING
C THIS MODULE CONTROLS A21—R24.
C
C THIS MODULE WILL DETERMINE THE APPROPRIATE
C SETTINGS FOR ALL OF THE DATA PARAMETERS.
C A2 IS THE EXECUTIVE MODULE. IT CHECKS ALL OF THE CONTROL FLAGS AND
C CALLS THE APPROPRIATE PARAMETER SETTING MODULES. IT ALSO RESETS
C ALL OF THE CONTROL FLAGS AS APPROPRIATE.
C FOUR MODULES ARE UNDER THE CONTROL OF R2:
C R21———DETERPIIt’IE TEMPERATURE SETTING
C A22—DETERMINE FiELD SETTING
C R23—DETERMINE SAMPLE CONFIGURATION SETTINGS
C A24—DETERtIIUE APPLIED VOLTAGE SETTING.
C ARTER EACH BLOCK OF DATA IS COMPLETE A2 GENERATES A START
C DATA PROCESSING SIGNAL WHICH WILL SIGNAL PIODILE AS..
C REDUCE DATA1 TO EXECUTE AS SOON AS DATA ACCIULSIT ION COMPLETE IS RECEiVED.
C AT TIE APPROPRIATRE TIME1 Ff2 GENERATES THE EXPERIMENT COMPLETE SIGNAL.
C TO END THE EXPERIMENTAL RUN.
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C DATA SPECIFICAT IONS

C THESE ARE TIE DATA SPECIFICATIONS FROM MODULE Al
C DATRIN

0002 REAL TEP1P(100)FIELD1A’JLT(2,6)
0083 INTEGER HTEPIPT ,ETYPE1 HRLJOLT , I4DFITPT

C ICALIB
0004 BYTE THRPIID(20)
0005 iNTEGER NTEPF
0806 REAL. TE?1CAL(2 1120)

C EQPOUT
0007 BYTE EOUIPF(1018)
0008 INTEGER IEIOF1EOFLAG(7)

C THESE ARE THE DATA SPECIFICATIONS FOR R2
C CONSIG

0009 INTEGER SDP, EXPCI FSCOM, SCSCOM1 ULTCOM
C
C R2COM

0010 INTEGER NTEMI SCSET1 SCOUNT1 VCOUNT1 RUN
0011 REAL TEP1SET1 FLDSET .1’JLTSET 1 Xle

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
0012 COP1IION /DRTRIN/NTEMPT TEMP ETYPE, FIELD1

2NAUOLT ~JLT1 NDRTPT
0013 COMMON /TCALIB ’THPJIID NTEMPI TENCAL
0014 COMMON ‘EQPOUT/EOFLFtG1 E~1UIPF LELOF

C TIE HAlED COMMON BLOCKS FOR R2CMN FOLLOW.
0015 COMMON ‘CONSIG’SDP1 EXPCI FSCOMP SCSCONI ULTCOM
8016 WtIOH /A2COM/TEIISET1 FLDSETJ ULTSETJ X01 NTEMI SCSETJ SCOUNT

2UcOUHT1RUH
C
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C RESET SCOUNT
C
C
CC TEST THE CONTROL SIGNALS TO DETERMINE WHERE TO GO NEXT

881? 18 CONTINUE
8018 RUN=RUN+l

C IF TIE OLD VOLTAGE SETTING 15 POSITIVE GO DO THE NEGAT IVE VOLTAGE
C IJITh ILL THE OTHER PARAMETERS THE SAME.

0019 IF(ULTSET.GT.8.0)GO TO 24
C IF ILL FIELD SETTINGS ARE COMPLETE FIT THIS TEMPERATURE SET THE CONTROL
C SIGNALS AND GO TO R5:P.EDUCE DATA.

8021 IF(FSCOM.EQ.1.AND.SCSET.EQ.5.AHD.ETypE.~~.1)GO TO 11
0023 LF(FSCOM.EQ.1)GO TO 100
0825 11 CONTD&E

C IF ILL THE SAMPLE CONFIGURATIONS ARE COMPLETE AT THIS FIELD SETTING
C GO TO A NEW FIELD SETTING.

0026 IF(SCSCOf1.E%?.1)GO TO 22
C iF ALL THE VOLTAGE SETTINGS ARE COMPLETE AT THIS SFU~PLE
C ~OJ4FIGIJRATION SET A NEt’~ CONFIGURATION.

IFULTCOM.EQ.1)GO TO 23
0838 LF(UCOUt4T .EO.1)GO TO 24

C
C CALL THE TEMPERATURE SETTING MODULE
C

8032 21 CONTINUE
0033 CFILL A21

F c
C CALL TIE FIELD SETTING MODULE
C

0034 22 CONTINUE
0035 SCSCOM=0
0036 CALL A22

C
C CALL THE SAMPLE CONFIGURATIONS SETTING MODULE
C

0037 23 CONTINUE
0038 VL.TCOPI=0
0839 CALL A23

C
C CALL THE ARPLIED VOLTAGE SETTING MODULE
C

0040 24 CONTINUE
0041 CALL R24
0842 GO TO %0

C NC~II GO TO THE REDUCE DATA MODULE TO REDUCE A BLOCK OF DATA
C

8843 100 CONTINUE
8044 RU~~RUN - 18045 FSCOM=0
8046 SDP=1
3847 IF$~(HTO1—D.EQ.NTEtFT )EXPC=1
0849 GO TO 900

C
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C
C

8850 900 CONTINUE
8051 RETURN
8852 END

I

I ____ 
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Figure 26. Flow Chart for Module A2 l
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0081 SLER~$JTINE R21
C
ccccC1XccccCOcc CccCCCCCcCCCCCCCCCCCCCCCCCCCCCCCcccccCC CCcCCCCCCCCCCCCCCCC
C
C P(OULE R21—DETERMItE TEMPERATURE SETTNGS
C
C THIS MODULE DETERMINES TIE PROPER TEMPERATURE
C SETTING FOR TIE SAMPLE. IT TAKES THE DESiRED TEMPERATURE
C ~~ CC*I’JERTS IT TO THE VOLTAGE NEEDED AND
C P~~SES THIS VALUE BACK TO A2.
C
cCCCOcCCCCCcCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCcCCccCccCCCCCCCCCCCOCCCCCCCCCC
C
C DATA ~~ECIFICATIONS
C
C C
C THESE RAE THE DATA SPECIFICATIONS FROM MODULE Al
C DATRIN

8002 REAL TE?F(108).FIELD,RVLT(2,6)
8003 INTEGER NTEMPT~ETYPE, NA’JQLT,t4DRTpT

C TCALIB
0004 BYTE THAPIID (20)
0805 INTEGER NTEJ1P
8806 REAL TEP1CRL (2, 108)

C THESE ARE TIE DATA SPECIFICAT IONS FOR A2
C A2COII

080? INTEGER HTEM,SCSET,SCOUNLIJCOUNT,RUN
0888 REAL TENSETJ FLDSETJ ‘JLTSET , XO

C THESE ARE THE COMMON BLOCKS FROM MODULE At
0089 COMMON ‘DRTAIH/t’ITEPlPT,TEMP, ETYPEJ F IELD1

2HA~JOLT, R~LT.. IIDFITPT
0819 COPIIION ‘TCRLIB’THRMLD1NTEMP, TENCAL

C THE NAIlED COMMON BLOCKS FOR R2CPIH FOLLOW.
8811 COMMON ‘R2COM/TEFISET FLDSET .~ ‘JLTSET X0, HTEM1 SCSET, SCOUNT,

2U~OUHTC
C
C LOCAL ~~RIF~LES
C

0812 REAL. D( 102).P(l80),Y8
8813 INTEGER HS NF

C NOW RESET SETTINGS FOR NEW DATA BLOCK
8014 DATA FLDSETaSCSETaYO/O.O,0a2.2/

C
C NOW COMPUTE THE VOLTAGE ON THE SILICON TIERMOlETER
C THAT IS EQUIVILENT TO THE DESIRED TEMPERATURE
C

8015 ~~~TEMP(HTEM)
0816 DC 10 1 1HTEPIP
0017 IF(X0.LE.TEPtCAL.(1 I))GQ TO 20
0819 10 CONTIMJE

C( 8~~~ 20 16 1-3
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8821 IF(I6.LT. 1)t’IS=l
802.3 IF~I+3
8824 IF(IF. GT. NTEP1P)NF=NTEIIP

C
C

0026 Y0 0.0
802? DC 30 I#1S~t’F0028 D(I)=1.0
0029 P(I)=1.0
8030 DO 40 J#&~ NF
0831 IF(I.EQ.i)GO TO 40
0033 D (I) 0(I)*(TEP1CAL(IaI) TEMCAL (1,J))
8034 P(I) P(I)*(Xe TENCAL (1,J))
0035 40 CONTINUE
0036 Y~~Y0+(P(I)’D(I )*TEptCftL(21 I)
0037 38 CONTINUE
0038 NTEM=NTEPI+1
0039 TEMSET=\’U
0848 RETURN
0041 END

(
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Figure 27. Flow Chart for Module A22
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8801 5U8~~JTINE A22C
~~~~ tcCccccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcccccCcccCCCcCCCCCCCCCCCcC
C
C MODULE R22—DETERPIINE FIELD SETTING
C
C THIS P100(LE DETERMINES THE FIELD SETTING.
C FOUR CASES WILL CAUSE THE FIELD TO BE SET:
C 1. SAMPLE CONFIGIJRFITION=6 AND EXPERIMENT TYPE=1.
C 2. SAMPLE COt4FIGURRTIOH=5 AND EXPERIMENT TYPE =2.
C 3. SAMPLE CONFIGURATION =6 AND EXPERIMENT TVPE=2.
C 4. SAMPLE CONFIGURATION =8 AND EXPERIMENT TYPE =3.
C ALL OTHER CASES CAUSE THE FIELD TO BE ZERO.
C IF FIELD IS ALREADY SET POSITIVE AND ONE OF THE AB$Y~~ FOUR CASESC ARE TRUE1 TIE POLARITY IS REVERSED.
C
C
C AUTHOR: CIPTAIN EDGAR A. VERCHOT JR. , USFF
C
~ C~ccCCccCCccCccCCCCcCCCCCCCCCCCCCCCCCCCCCCcCccCcccCCCCCccCCcCCCCCCC
C
C DATA SPECIFICATIONS
C
C THESE ARE TIE DATA SPECIFICATIONS FROM MODULE RI
C DAThIN

0002 INTEGER ETYPE
0083 REAL TEI’P(108)1FIELD RIJLT(2 6)

C THESE ARE THE DATA SPECIFICATIONS FOR A2
C
C COIISIG

0004 INTEGER SDP EXPC1FSCOM SCSCOM , ’JLTCOM
C
C A2COII

8085 INTEGER NTEMI SCSET 1 SCOUNT, ‘JCOUHT1 RUN
0806 REAL TEP1SET~FLDSET1 ULTSET I X0

C TiE NAPED COMMOt4 BLOCKS FOR R2U114 FOLLOW.
0807 CC~t1OH ‘CONS 10/SOP EXPC FSCUPI SCSCOM~ ULTCOM
0088 COPI1CIN ‘A2COM’TEMSET a FLDSETJ ULTSETI X01 NTEPI1 SCSET. SCOUNT a

2UCOUHT
C THESE ARE THE COMMON BLOCKS FROM MODULE Al

0009 COMMON ‘DATA! N/HTEIIPT TEMP ETYPE,. F IELD1
2NAUOLT1 ~ LT1 NDATPTC

C
C TEST SAIFLE CONFIGURAT ION SETTING

0010 IF(SCSET.EL5.AND.ETYPE.EQ.z) GO TO 10
8012 IF(SCSET.EQ.6.AI4D.ETYPE.EQ.2) GO TO 10
0014 IF(SCSET.EQ.6.AtID.ETYPE.EiLL) GO TO LB
0016 IF(SCSET.EQ.8.AHD.ETYPE.EQ.3) GO TO LB
$018 FLDSET=O
801.9 GO TO 908
8020 10 CONTINUE
0821 IF(FLDSET.EQ.O.8.RND.ULTSET.GT .O.Ø)~jO TO 908
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$023 IF(FLDSET.GT.8.0) GO TO 100
8025 FLDSET=FIELD
0826 GO TO 900
8027 108 CONTItLE
0028 FLDSET——FIELD
0029 FSCOPI=1
8030 900 CONTINUE
0031 RETURN
0032 END

• •
~t
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Figure 28. Flow Chart for Module A23
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0001 SUBROUTINE R23
~cccCCOcCCcCCccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccCCCCCC
C
C NODULE A23—DETERrII1IE SAMPLE CONFIGURATION SETTING
C
C THIS MODULE WILL DETERIIINE THE SAMPLE CONFIGURATION
C SETTING. THE EXPERIMENT PARAME.TER DETERMINES HOW TIE SAMPLE
C CONFIGURAT IONS WILL BE SET. THE THREE CHOICES ARE.
C
C ETYPE=I— SF 1PLE CONFIGURATIONS L~2~3~4 5,6 ARE SET IN TURN.
C
C ETYPE=2—SAMPLE CONFIGURATIONS L215 ARE SET FOR THE FIRST AND
C EACH SUCCEEDING ODD TEMPERATURE.
C —SAMPLE CONFIGURATIONS ~~4.6 ARE SET FOR THE SECOND AND
C EACH SUCCEEDING EVEN TEMPERATURE.
C
CC ETYPE=3-—SRPIPLE CONFIGURATIONS 7 AND 8 ARE SET.
C
C WHEN ALL SAMPLE CONFIGURATIONS ARE COMPLETE THE SCSCOPI(SAPIPLE
C CONFIGURATIONS COMPLETE) SIGNAL IS SET TRUE.
C
C
C AUTHOR: CAPTAIN EDGAR A. ‘JERCHUT, JR. , USFF
C
~CCCCCCCCCCCCcCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C
C DATA SPECIFICATIONS
C
C THESE ARE TIE DATA SPECIFICATIONS FROM MODULE RI
C DATRIN

0002 INTEGER ETYPE
8063 REAL. TEIIP(100)1FIELD1A’JLT(2 6)

C THESE ARE THE DATA SPECIFICATIONS FOR R2
C
C COI4SIG

0004 INTEGER SDP, EXPCJ FSCON . SCSCCIM , ‘JLTCOM
C
C A2COPI

0005 INTEGER NTEM, SCSET SCOUNT ‘JCOUNT J RUN
8006 REAL TEP1SELFLD5ET~’JLTSELX0

C lIE NAPED COMMON BLOCKS FOR A2CMN FOLLOW.
000? COMMON ‘CONSIG/SDP, EXPC P F5COM1 5CiCON, ULTCON
0008 COPVIOt’L ‘A2COPI/TEIISET FLDSET a VLTSET~ X0, NTEPI1 SCSET SCOUt4T I

2UCC$JNT1 RUN
C THESE ARE THE COMMON BLOCKS FROM MODULE Al

8089 COI11)N ‘DRTRIN’NTEPlPT TEMP I ETYPEI FIELDI
~~~~~~~ ~JLTJ NDATPT

C
C
C
C RESET ARPLIED VOLTAGES COMPLETE SIGHAL(ULTCOPI)
C

0018 DATA ULTCONrO..’
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C
C TEST TO FIND TIE E>~PERIMENT TYPE
C

$011 IF(ETVPE.NE.1)GO TO 20
C IF EXPERIPENT TYPE EQUALS 1.

001.3 IF(FLDSET.EO.0.0.AND.ULT5ET.GT.O.0.RND. (SCSET.EQ.5.
20R.SCSET.EQ.6)  GO TO 35

$015 IF(FLDSET.NE.0.8)GO TO LO
0017 LF(SCOU14T.EQ.1.OR.SCOUHT.EQ.2)GO TO 10
0019 SCSET=SCSET+1.
0028 IF(SCSET. EQ .6)SCOUNT=I
0022 IF(SCSET.EQ.6)SCSCOM= I
0824 • GO TO 900

C NOW DO TIE 5 AND 6 CONFIGURATIONS WHEN THE FIELD IS SET
0825 18 CONTINUE
0026 IF(SCSET.EO.5)GO TO 11
0028 SCSET—5
0029 GO TO 900
0030 II CONTINUE
0031 SCSET=6
0032 SCSCOM=i
8033 SCOUNT=SCOUHT+1
0034 LF(SCOUNT.G1 .2)SCOUHT= 2
0036 GO TO 900

C IF ETYPE EQUALS 2
0637 20 CONTINUE
0038 IF(ETYPE.NE.2)GO TO 30
0848 IF(FLDSET.EQ.0 0.RHD. IJLTs ET.GT.o.O.Rt .~ . (SCSET.EQ.5.

20R.SCSET.EQ.6)) GO TO 35
0042 IF(FLDSET.NE 8.0)GO TO 35
0044 IF(SCUUNT.EQ.1)GO TO 32

C DO THE ODD TEMPERATURE SAMPLE CONFIGURATIONS
0046 ZF(SCSET.EO.2)GO TO 31
0848 SCSET—SCSET+1
0649 GO TO 900
0058 31 CONTIIIJE
0851 SCSET=5
0052 SCOIJNT=L
0053 SCSCOM=l
0054 GO TO 900

C DO TIE EVEN TEMPERATURE SAMPLE CONFIGURATIONS
0855 32 CCINTD&IE
8056 IF(SCSET.E0.4)GO TO 33
0058 IF(SCSET.tIE.3.SCSET=2
0068 SCSET=SCSET+1
0061 GO TO 900
0062 33 CCIITIt$JE
0063 SCSET=6
0064 SCOUHT=0
0065 SCSCON=1
0066 GO TO 909
006? 35 CONTINUE

C SET TiE SCSCOPI SIGNAL TRUE

ill

_ _ _ _ _ _ _ _ _ _ _  
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C THIS W ILL ALLOW TIE EXECUTION OF THE CONFIGURATION WITH FIELD APPLI ED
0068 SCSCOM=1
0069 GO TO 900

C iF ETYPE EQUALS 3
8070 30 CONTINUE
00?1 IF(FLDSET.EQ.e.8.AND.’JLTSET.GT.e.0.AND.5CSEr.EQ.8) GO TO 35
8073 IF(FLDSET.NE.0.0)GO TO 40
0075 IF(SCSET.t4E.7)GO TO 47
0077 SCSET 8
0078 SCSCCE=l
8079 GO TO 908
0088 4? CCJNTIIIJE
0081 SCSET=7
8082 GO TO 900
8083 48 CONTINUE
0084 SCSCOM= l
0085 GO TO 908

C
C

0086 980 CONTINUE
0087 RETURN
0088 END

, (

I
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Figure 29. Flow Chart for Module A24
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0001 SUBROUTINE A24
ccGcGcCCcCccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCcCCccCCCCCCCccCC
C
C PIO(XJLE A24—DETERPIINE APPLIED VOLTAGE SETTINGS
C
C THIS MODULE WILL DETERM INE WHAT VOLTAGE WILL BE
C APPLIED TO THE SAMPLE. NORMALLY THIS WILL BE ONLY A POLARITY
C CHANGE. TIE MAGNITUDE WILL ONLY BE CHANGED AT USER DESIGNATED
C TEfrFERATURE POINTS.
C
C
C AUTHOR: CAPTAIN EDGAR A. UERCHUT , JR.~ USAF
C
C
c~cc~CcCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccCccCCCCCCCCCCCCCCCCCC
C
C DATA SPECiFICATIONS
C THESE ARE THE DATA SPECIFICATIONS FROM MODULE Al
C DATAIN

0002 INTEGER ETYPE
0803 REAL TEP1P(100)

~FIELD AVLT(2~6)
C THESE ARE THE DATA SPECIFICATIONS FOR A2
C
C C014510

0064 INTEGER SDP, EXPC1 FSCOM P SCSCOI’L, VLTCOM
C
C A2COPI

0005 INTEGER 14TEJI, SCSEL SCOUNT, UCOUNT, RUN
8086 REAL TEPt ETIFLDSETJ IJLTSET,X0

C THE NAMED COMMON BLOCKS FOR A2CMN FOLLOW.
0807 COMMON ‘CONS IG/SDP a EXPC~ FSCOPL1 SCSCOM1 VLTCOM
0008 COMMON ‘A2COM’TEMSET, FLDSET~ ‘JLTSET, X0 NTEP1 SCSETJ SCOUNT1

2’.~ OUNT RUN
C THESE ARE THE COMMON BLOCKS FROM MODULE Al

0009 COI1’lON ‘DRTAIN’HTEMPT~ TEP1P, ETYPEI FIELD,
2NR!JOLT 1 RtJLT, NDATPT

C
C
C
C CHECK IF TIE VOLTAGE MAGNITUDE NEEDS TO BE CHANGED
C

0818 DC 16 1 1,NA’JOLT
- 0811 IF(TEMP(HTEN—l).GE.AVLT(l I))VLTSET=RVLT(L2,I)

0013 10 CONTINUE
C UCOUNT IS TIE FLAG THAT TELLS THE PROGRAM WHETHER THE IJfl~T~~~ SHOULD
C ~~ POSITIVE OR NEGATIVE EACH PASS THROUGH THE PROGRAM.
C

0014 IF(UCOUNT.IE.0) GO TO 20
0016 ULTSET~~~S(VLTSET )
081? UCOUIIT=1
$018 GO TO 900
0019 20 CONTINUE
0820 ILTSET=-ULTSET
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0821 UcCUHT~0
0822 ILTCOM=1
0023 900 CONTD&E
0024 RETURN
0025 END

I
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~~~~START A 3jj~
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~lrI CALL
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Figure 30. Flow Chart for Module A3
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1001 SUBROUTINE A3
cccccccccccccccccccccCCccccCCccccccccccccccccccccccccccccccc
C
C NODULE A3—SET PARAMETERS
C
C THIS MODULE IS TIE EXECUTIVE FOR SET PARAMETERS. IT CONTROLS
C kIIICH MODULES OPERATE AND WHEN THEY DO 50. SIX MODULES ARE
C SUBORDINATE TO R3:
C R31—CHECK’SET FIELD
C A32—CHECK’SET APPLIED VOLTAGE
C R33—CHECK’SET SAMPLE CONFIGURATION
C R34——CHECK’SET TEMPERATURE
C R35—GENERATE ACQUIRE DATA SIGNAL
C A36—DELAY RECHECK
C AS TIE MODULE EXECUTESI R31 THROUGH R34 SET THEIR PARAMETER
C AMD GENERATE EITHER A SETTLING TIME DELAY OR A PARAMETER OK SIGNAL.
C A31~ CHECK/SET FIELD 15 THE LAST TO SET ITS PARAMETER BECAUSE
C IT WILL AFFECT THE OTHER PARAMETERS IF THE FIELD IS OH.
C TIE GENERATE AQUIRE DATA SIGNAL MODULE THEN CHECKS ALL OF THE
C PARFIIETER OK SIGNAL IS GENERATED. IF NOT CONTROL PASSES BACK
C TO DELAY RECHECK, WH I CH PASSES CONTROL BACK TO THE TOP OF THE
C CHECK’SET LOOP AFTER DELAYING FOR THE LONGEST OF THE ESTIMATED
C SETTLING TIMES THAT WERE GENERATED.
C -

C
C AUTHOR: CAPTAIN EDGAR A. VERCHOT, JR. USFF
C
C
~~~ ttCCCCCcttCcCcCCCCCCCCCcCCCCCCCCCCCCCCCCcCCCCtCcCCCccCCCCCCCCCC
C
C DATA SPECIFICATIONS
C
C THESE ARE THE DATA SPECIFICAT IONS FRUI t MODULE Al
C EQPOUT

0002 BYTE EQUIPF (l0,8)
0003 INTEGER IEIOF,EOFLRG(7)

C THESE ARE THE DATA SPECIFICATIONS FOR A2
C A2CCPI

0004 INTEGER NTEP11SCSET,SCOUNT,UCOUHT,RUN
0865 REAL TEMSET1FLDSET~’JLT5ET~

)
~0C THESE ARE THE DATA SPECIFICATIONS FOR A3

0006 INTEGER ULTAGE, TSTCON~ MAGNET -

C. R3COt4 -
000? INTEGER FDELAYJSAM?FLDOK TELIOK.,ULTOI( Sf*1OK

2UDELAY~ SDELRY TDELRY DELAY
C GAUSSM

8008 REAL FLDRD
C~~~~ OM

0009 INTEGER FUtK
081.0 REAL TEI1RD~~LTRD

C TSTCON( 0811 INTEGER SIGH
C THESE ARE THE COPIION BLOCKS FROM MODULE Al
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0012 COPOION ‘EDPOIJT.’EUFLRG.EQUIPF, IEIOF
C TIE NAIlED COMMON BLOCKS FOR A2CPIN FOLLOW.

0013 COlI1ON /A2C0P1’TEMSET,FLDSET,IJLTSET, XO NTEM, SCSET SCOUNT1
2’M OUNT RUN

C TIE COMMON BLOCKS FOR R3 FOLLOW
0814 CO~t1ON ‘A3COPI’FDELRY, ‘JDELAY~ SDELAY, TDELAYI DELAY1 FLD1 ULT1

2TEPL FLDOK~ TEMUK, VLTOK~ SFsMOK, SAM
0815 COPOION ‘DMPICOM’CRNTRD
0016 COPIION ‘GAUSSM’FLDRD
881? cOPlION /DUP1COPVFUNC TEP1RD VLTRD

C
C

0818 DATA FLOCK TEMOK~ I&TOK , SRPIOK’01 0 0,0’
8019 IF(EOFLFIG(2).NE.0)GO TO 10
0821 R=D~*l(8)
0022 10 CONTINUE

C START CHECKING THE PAPJVETERS
C VOLTAGE

0823 CALL R32
C SRPFLE CONFIGURATION

0824 CALL A33
C TEMPERATURE

0025 40 CONTINUE
8026 CALL R34

C FIELD
002? 12 CONTINUE
0028 CALL R31

C HOW CHECK TO SEE CF ALL PARAMETERS ARE SET OK
C

0029 58 CONTINUE
0030 CALL A35
0031 IF(DELAY.EQ.0)GO TO 900

C DELAY RECHECK
0033 CALL A36(DELAY )
0034 908 CONTINUE
0035 RETURN
0836 END

(
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START A 31
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Figure 31. Flow Chart for Module A3 1
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0081 SUBROUTINE A31
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C M0O~LE R31—CHECK’SET FIELD
C
C THIS MODULE PASSES THE FIELD SETTING TO THE STEPPER
C MOTOR DRIVER PROGRAM WH ICH CONTROLS THE SETTING OF
C TIE MAGNET. iT RECEIVES BACK AN ANTICIPATED DELAY AND A
C FIELD OK SIGNAL. IF TIE GAUSSMETER OR THE MA~~~T CONTROL
C EQUIPPENT OUT FLAG IS SET INPUT FROM THE TEPJ1LIWt. 15
C REQUIRED TO GET THE PROPER SETTING.
C
C
C AUTHOR: CAPTAIN EDGAR A. VERCHUTI JR. USFF
C
C
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C DATA SPECI FICATIONS
C
C THESE ARE THE DATA SPECIFICAT IONS FROM MODULE Al
C EQPOUT --

0082 BYTE EOUIPF(10,8)
0003 INTEGER IEIOF1EOFLAG(?)

C THESE ARE THE DATA SPECIFICATIONS FUR A2
C A2COIl

0004 INTEGER NTEPbSCSET SCOUNT,UCOUNT, RUN
0005 REAL. TEP1SET FLDSET IJLTSET,xO

C THESE ARE THE DATA SPECIFICATIONS FOR R3
0006 INTEGER IJLTRGE, TSTCOt4, MAGNET

C R3CO(1
080? INTEGER FDELAY I SAM FLDOK, TEIIOK ULTOK SAMOK,

2VDELAY~SDELAY TDELAY J DELAY
C GAUSSM

0088 REAL. FLDRD
C THESE ARE THE COMMON BLOCKS FRUIt MODULE Al

0089 COMMON ‘EQPOUT’EOFLAG LOU IPF LELOF
C TIE HAlED COMMON BLOCKS FOR R2CI*4 FOLLOW

0810 COPVIDN ‘R2COM’TEPISET, FLDSET ‘JLTSET X0, NTEI1 ScSET, SCOUNT,
2VCOUI4T,RUN

C TIE COMMON BLOCKS FOR R3 FOLLOW
0811 COPI1ON ‘A3COM’FDELRY ‘JDELAY, SOELAY, TDELAY, DELAY FLDJ ULI

2TEN, FLOCK TEF’IOK, ‘JLTOKJ SlilICIK SAIl
0812 COMMON ‘GFfUSSM,’FLDRD

C
C CHECK EQUIPP1EHT OUT FLAGS

0013 IF~.EOFLfiG (5).EQ.i) GO TO 10
.C SET TIE FIELD AUTOMATICALLY BY CALLING PIFtGlET
C IF THE PREVIOUS SETTING AND THE HELd SETT ING ARE TIE SAME DON’T
C BOTHER TO CALL MAGNET.

001.5 IF(FLD.EQ.FLDSET GO TO 20
$01? FLDOK~W~GHET (FLDSET FLD)

C DELAY IS ECM*L TO 2 SECONDS PER KGAUSS SETTING

120

_______ —~~~~~~~~~~~~ c 7 ~~~~~~~~ - -~ - ‘~~~~~ ~~~~~~~ ~~~~~~~~~~



0018 IF(FLDOK.NE. 1 )FDELAV=5
0028 GO TO 21
0021 10 CONTII4JE
0022 IF(FLD.EQ FLDSET) GO TO 20
0024 I~~ITE(7. 1000) FLDSET
0025 1080 FOR11~T(’ ~ a ’ SET THE MAGNET TO ‘G14.7 ’ KGAUSS “1 ‘ CARRIAGE RETURN WHEN SET ‘$ )
$026

C IF FIELD 15 MANUAL ZERO ALL OF THE DELAYS. THEY WILL NUT
C BE HEEDED

802. ? FDELRV=8
0028 SDELRY=0
0029 TDELAY O
0030 UDELAY=0
0831 28 COIITII&IE
0032 FLDOK=1
0033 FDELAY=ø
0034 21 CONTINUE
0835 FLD FL.DSET
0036 900 CONTD&E
083? RETURN
0838 END

- ‘ ‘
~~~i
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START A 32

DECLARE
VARIABLE
TYPES
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7
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~~~~~~~~~~~~ YES
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VITOK =
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VLT / MANUALLY
/
/ CONFIRMATION

VLTOK I
— VUAGE (VLT) I ZERO DELAYS
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VOELAY = 0

RETURN

Figure 32. Flow Chart for Module A32
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0001. SUBROUT lIE A32
~CW~ CC~CCcCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCcCCccCCCCCcccCCCC
C
C MODULE A32—CHECK’SET APPLIED VOLTAGE
C
C THIS MODULE CALLS THE DRIVER PROGRAM FOR TIE POWER SUPPLY
C I~4ICH SETS THE APPLIED VOLTAGE TO THE SAMPLE. THIS VALUE IS
C CROSS CHECKED FOR ACCURACY OH THE DIGiTAL VOLTMETER. iF
C TIE DUN EQUIPMENT OUT FLAG 15 SET THE APPLIED VOLTAGE READING IS
C ~~SL*ED TO BE ULTSET. THIS IS A GOOD ASSUMPTION BECAUSE THIS
C I.Wt.UE RELATIVELY STABLE. IF THE POWER SUPPLY 15 INOPERATIVE
C TIE OPERATOR IS REQUIRED TO MAKE THE SETTING BY A MESSAGE TO THE
C TERMIPW~.C
C
C AUTHOR: CAPTAIN EDGAR Ft. VERCHOT, JR. 1 USFF
C
C

cccCCccCCccCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCc.tCccCCCCCCCcCCCCCCtCC
C
C DATA SPECIFICATIONS
C
C THESE ARE TIE DATA SPECIFICATIONS FROM MODULE Al
C EOPOUT

0802 BYTE WUIPF(10 3)
0083 INTEGER IE1OF., EOFLRG(7)

C THESE ARE THE DATA SPECIFICATIONS FOR F12
C A2CCIM

0084 INTEGER HTEl1 SCSET SCOUNT UCOUNT RUN
8805 REAL. TEJ ISET P FLDSET ULTSET >-0

C THESE ARE THE DATA SPECIFICATIONS FOR R3
0886 INTEGER ULTAGE, TSTCON MAGNET

C A3COM
080? INTEGER FDELAY SAM, FLOCK TEr1OK, ULTUK SAP1OK,

2UDELAY , SDELAYI TDELRYJ DELAY
C D’JPlCOM

0008 INTEGER FUNC
0089 REAL TEMPO, VLTRD

C THESE ARE THE COPIPIOt-4 BLOCKS FROM NODULE Al
0010 COMMON ‘EQPCJUT’EUFLAG1EQUIPF IEIOF

C THE HAPIED COMMON BLOCKS FOR R2CMH FOLLOW .
0811 COMMON ‘A2COM’TEF1SET FLDSET ‘JLTSET X0, HTEPI SCSET SCOUNT

2UCOIJI4T RUN
C TIE COMMON BLOCKS FOR R3 FOLLOW

0812 COMMON ‘R3COM/FDELRY IJ~~jJjy, SDELAY, TDELAY J DELAY, FLD1 ULT .
2TEM FLOCK, TEPIOK, ULTuK , SAPIOK, SAM

0013 COMMON /DIJMCOPI/FUHC TEIIRD,IJLTRD
C
C -
C

0814 10 COIITIILE
C CHECK THE EQUIPMENT OUT FLAG FOR THE DIGITAL VOLTMETER

8015 IF (EOFLAG2 .EQ .D GO TO 500
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C CHECK TIEVOLTAGE AGAINST THE VOLTAGE SETTING
8017 ULTRO=DUN( 1)

C CHECK TO SEE IF THE POWER SUPPLY IS OPERATIVE
0818 IF(EOFLAG(4).EQ.1) GO TO 680

ULT=ABS(VLTSET)
0021 IF(UL.TRO. tIE .‘JLT) VLTOK=ULTAGE CULT)
0023 UDELAY=0
0824 GO TO 900
0025 500 CONTINUE
0826 IF(EOFLRG(4).EQ.l) GO TO 600
0028 IF(ULT. NE. A8S (ULTSET)) ULTOK=ULTAGE(JJLT)
8830 GO TO 980
0031 600 CONTINUE
0832 IF(’JLT.EQ.ABS(IJLTSET)) GO TO 20
0834 WRITE 7,1000 IJLTSET
8835 1000 FOPJ~ T(’ ‘a ’ PLEASE SET ‘,G14.?,’ VOLTS”

1. ‘ CARRIAGE RETURN WHEN SET’ 1$)
0036 PAUSE
0037 20 CONTINUE
0038 IJ~f l~~~~~Ø
0839 FDELAY=8
0040 ULTOK=1
0041 ULT=c~ S(ULTSET)
0042 900 CONT INUE
0043 RET~~N -

0844 END

(

I
124

F -~ 
- - -

~~~~ ____-

~~~~~~ 

—~~~~~~



START A 33
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TYPES
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Figure 33. Flow Chart for Module A33
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0001 SUBROUTINE A33
cCCcccCCCCCCcCCCCCCCcCCCCCCCCCCCCCCCCCCCCCCCccCCcCcCCcCccCCCCCCC
C
C MODULE R33—CIECK’SET SAMPLE CONFIGURATION
C
C THIS MODULE CALLS THE DRIVER SUBPROGRAM FOR TIE TEST CONTROLLER
C t*4ICH SETS THE SAMPLE CONFIGURATION. THE POLARITY OF THE APPLIED
C VOLTAGE IS ALSO SET HERE ON THE TEST CONTROLLER. iF THE TEST
C CONTROLLER IS INOPERATIVE, A MANUAL SETTING 15 REC~UESTED ON THE
C TERMINAL. THE PROGRAfl~ THEN SETS THE SETTLING DELAY T IME.
C
C
C AUTHOR: CAPTAIN EDGAR A. VERCHUTJ JR. , USFF
C
C
~COcccCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCcCCCCCCCC
C DATA SPECIFICATION
C
C
C THESE ARE THE DATA SPECIFICATIONS FROM NODULE Al
C EQPOUT

0002 BYTE EOUIPF(10.8)
0003 INTEGER IEIOF,EOFLAGt7)

C THESE ARE THE DATA SPECIFICATIONS FOR A2
C A2COM

0004 INTEGER NTEM, SCSET SCOUHT1 UCOUNT, RUN
0005 REAL TEPISETJFLDSETJ VLTSET JXO

C THESE ARE THE DATA SPECIFICATIONS FOR A3
0006 INTEGER VLTAGE, TSTCUN, MAGNET

C A3COPI
0007 INTEGER FDELFtY, SAM. FLDOK J TEIIOK, VLTOK, SAPIUK,

2’JDELFIY, SDELRY TDELRY J DELAY
C TSTCOM

0008 INTEGER SIGH
C RAhIORT

0089 REAL TEPIDRT(28) 1 ULTDAT(20) .SUDRTR(20) 1FLDRTA(20), IDRTR(20)
0010 INTEGER SCDRTA(20)
0011 CO11PION /RAWDRT’TEPIDRT a VLTDRT J SVDRTA1 FLDRTFt, IDATA, SCDATR

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
8012 COPtION ‘EQPOUT’EOFLAG,EQIJIPF , LEIOF

C THE NAMED COMMON BLOCKS FOR A2CMN FOLLOW.
0013 COMMON /A2COM/TEHSET1 FLDSETJ ULTSET. >~0. NTEN, SCSET, SCOUNT

2~~OUNT, RUN
C THE COMMON BLOCKS FOR A3 FOLLOW

0814 COPIMON /A3CON/FDELRY . ‘JDELAY . SDELAYJ TDELF4Y, DELAY. FLD. ULT,
2TENIFLDOKJ TEPIOKI IJLTOK,SRP1UIc SAM

C
C
C
C
C DECK POLARITY

8815 IF((LTSET.LT.0.0)GO TO 20
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0817 51Q .0
0018 GO TO 25
8019 20 CONTINUE
0020 SIGN 1
0821 25 CONTINUE

C CHECK EQUIPMENT OUT FLAG
0022 IF(EOFLRG (6).EQ.1) GO TO 508

C SET TIE TEST CONTROLLER
0824 SAPIOK=TSTCON(SCSET SIGN)

C SET THE DELAY VALUE
0025 IF(IDRTA(RUN—1).GT.5.OE—8)GO TO 18
002? SDELAY=25

GO TO 908
0029 10 CONTINUE
0030 SDELAY=5
8031 GO TO 900
0032 500 CONTINUE
0833 1F(SIGH.LT.1) GO TO 30
0035 GO TO 3S
0036 30 CONTINUE
003? SAPI=—SCSET
0038 35 CONTINUE
0039 SRPI—SCSET
0040 t~~ITEC7 5000) SAM
0041 5008 FORP1AT(’ “ .‘ SET THE TEST CONTROLLER TO

1 SAMPLE CONFIGURAT ION ‘~ i3~/2 ‘ CARRIAGE RETURN WHEN SET’ S)
0042 PAUSE
8043 SAPIOK=1
0044 SDELRY=0
0045 VOELAY=0
0046 FDELAY=0
8047 908 CONTINUE
8048 RETURN
0049 END
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START A 34
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Figure 34. Flow Chart for Module A34 
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8001 SUBROUTINE A34
CCC XCCCCCCCCCCcCCCCCCCCCCcCCCCCCCCCCCCCCCCCcccCIXCCcCCCCCCCCcCC
C
C MODULE R34—CHECK/SET TEMPERATURE
C
C THIS MODULE WILL SET THE HEATER VOLTAGE ON TIE HEATER
C POIdER SLPPLY TO THE PROPER VALUE TI) STABILIZE THE SAMPLE
C AT TIE DESIRED STEADY STATE TEMPERATURE. IF THE EQUIPMENT
C OUT FLAG IS SET, A MESSAGE WILL. DIRECT THE OPERATOR TO SET THE
C TEMPERATURE TO THE PROPER SETTING.
C
C AUTHOR: CAPTAIN EDGAR A. UERCHOT~ JR., , US~~C
~~~c cCCCCCcCCCcCCCCCCCCCCCCCCCcCCCcCCCcCCCC~~~CCI CCCCCCCCCCCCCCCC
C
C DATA SPECIFICAIOHS
C THESE ARE TIE DATA SPECIFICATIONS FROM NODULE Al
C EQPOUT

0882 BYTE EDUIPF(10,8)
0883 INTEGER IEJOF~EOFLAG(7)

C THESE ARE THE DATA SPECIFICATIONS FOR A2
C R2COPI

0004 INTEGER HTEPI, SCSET a SCOUNT1 VCOUNT, RUN
0005 REAL TEPISET a FLDSET, ‘JL.~TSET, X0

C THESE ARE THE DATA SPECIFICATIONS FOR R3
8006 INTEGER VLTAGE..TSTCOI4~MAGNETC A3CON
008? INTEGER FDELAY, SAM 1 FLDOK, TENOK ‘JLTOK SAMUK,

2~VELAY SDELAY, TDELRYJ DELAY
C DVPICOM

0008 INTEGER FUNC
0009 REAL TEP1RDI’-JLTRD

C THESE ARE TIE COMMON BLOCKS FROM MODULE Al
0018 COMMON ‘EQPOUT’EOFLRG~ EQU 1FF a IE I OF

C THE NAMED COMMON BLOCKS FOR R2CM1-1 FOLLOW.
0011 COMMON ‘A2COP1’TEF1SET~ FLDSET, ‘JLTSET1 X0 NTEM SCSET I SCOUNT

2U OUHT RUN
C THE COMMON BLOCKS FOR R3 FOLLOW

0012 COP1P1C*1 /A3COtI/FDELAY, ‘.‘DELAY SDELAY, TDELRY~ DELAY, FLD~ ‘JLT1
2TEN FLDOKI TEPIUK ‘JLTOK. SIIMOK, SAM

0813 COMMON ‘DIJMCOPI’FUNC, TEMRD~ ‘JLTRD
C
C
C
C CHECK EQUIPMENT OUT FLAG

001.4 IF(EOFLAG(3).EQ.1) GO TO 500
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C TIE HEATER CONTROL DOES NOT EXIST YET. WILL BE PLACED HERE
C IN PROGRAM WHEN IMPLEMENTED.
C CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC~~~CCCCCCCCOCC( 0016 580 CONTINUE

001? ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ TO 10
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0819 WRITE(?,5000) TEMSET
00~~ 5808 FO~ 1RT(’ a~ SET THE TEMPERATURE AS REAL) BY THE SILICON”1 ‘ TIERPIOPETER TO AF’PROXIMATELV’ ,G14. 7,’ VOLTS’/

2 ‘ CARRIAGE RETURN WHEN SET’ ,$)
8821 PAUSE

C SET THE DELAYS TO ZERO IF TEMPERATURE IS RESET MF*IJALLY
0022 TDELAY=0
0023 FDELAY=0
0024 SDELAY=0
00~~ UDELAY=0
0026 10 CONTINUE
082? TEMOK=1
0028 9 0 8  CONTINUE

• 0029 RETURN
0030 END

F

(
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Figure 35. Flow Chart for Module A35
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8081 5UB~~JTINE A35
~~cccc~cc~cIXCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCc cCt~J CCCCCCCCC
C
C MODULE A35—GEHERRTE RQU IRE DATA SIGNAL
C
C THIS MODULE CHECKS ALL OF THE PARAMETER OK SIG~~S
C AND IF ALL ARE TRUE, GENERATES THE START DATA ACQUISITION
C SI~ IAL. IF ALL ARE HOT TRUE, IT CALLS THE DELAY RECHECK
C MODULE.
C
C AUTHOR: CAPTAIN EDGAR A. VERCHOT, JR. USFF
C
C
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C DATA SPECCIFICRT IONS
C THESE ARE THE DATA SPECIFICATIONS FOR Ff3
C R3COM

8002 INTEGER FDELRY I SAM, FLDOI<, TEPIOK ‘JLTOK , SAPfl(,
2’JD€LAY SDELAY, TDELAY J DELAY

C TiE COMMON BLOCKS FOR Ff3 FOLLOW
0083 COMMON ‘A3COP1/FDELAY, ‘JDELAY , SDELAY 1 TDELFIY, DELAY, FLD ULT

2TEM, FLDUK J TEPIOK, ‘JLTOK SAPIOK, SAM
C
C USE A3COM
C CHECK FILL OF THE PARAMETER OK SIGNALS

0084 IF(FDELRY. HE.0. At-ID. UDELFIY. NE. 0. AND. SDELAY. NE. 0.At4D. TDELAY. NE.0)- IGO TO 50O
C SET THE DELAY

0006 IF(TDELAY.GT.FDELFIY)GO TO 10
0088 DELRY=FDELAY
0809 G0 10 20
0010 10 CONTINUE
0011 DELAY=TDELAY
0812 20 CONTINUE
0013 IF(SDELFIY.GT.DELAY) DELAY=SDELFtV
8015 IF(UDELAY.GT.DELAY) DELAY=UDELAY
001? GO TO 900
0018 500 CONTINUE
0019 DELAY=5
0020 9 0 0  CONTINUE

C RESET THE DELAY VALUES TO ZERO
8021 SDELAY=0
0822 TDELAY=0
0823 IJDELAY=0
0024 FDELAY=0
0025 RETURN
0026 END
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Fi gure 36.  Flow Chart for Module A36
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0001 SUEROUT 11€ R36(DELAY)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C MODULE R36—DELHY RECHECK
C
C THIS NODULE IS CALLED TO DELAY THE RECHECKING OF PARAMETERS.C IF SIMPLY WAITS FOR THENLJPIBER OF SECONDS SPECIFIED BY TIE DELAYC PARAMETER BEFORE RETURNING.
C
C
C AUTHOR: CAPTAIN EDGAR A. UERCHOTI JR.. US~~C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
0082 LNTE(~ R DELAY

C CONVERT DELAY TO MINUTES AND SECONDS
0083 PI~DELAV/6Ø
0084 IS DELAY-60*p1

C NOW DELAY
0005 I=ISLEEP(O,p1 L5,O)
8006 IF(I.NE.O)GO TO 800
8008 GO TO 908
0089 800 CONTINUE
0010 WRITE (7.~oeo
0011 8000 FOPJIAT(’ ‘,‘ ISLEEP IN THE A36 NODULE FAILED’)
0012 900 CONTINUE
0813 RETURN
0814 END

(
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START A 4

DECLARE
VARIABLE
TYPES

IS
ThE NO

FIELD = 0
7
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CALL A 41
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ThE

FIELD = 0

CALL A 42

CALL A 43
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CALL & 45
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FIELD = 0

7

NO
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RETURN

Fi gure 37 .  Flow Chart for Module A4
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0001 SUBROUTINE A4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C MODULE A4 -ACQUIRE DATA
C
C MODULE Ff4 IS TIE EXECUTIVE FOR ACQUIRE DATA. IT CALLS
C FOUR SUBORDINATE MODULES:
C A41—READ TEMPERATURE
C A42—RERI) CURRENT
C A43—READ APPLIED AND SAMPLE VOLTAGE
C R45--—READ FIELD
C (A44 WAS DELETED INTENTIONALLY BECAUSE IT WAS TRIVIAL)
C EACH OF THESE MODULES READS THE DESIRED PARFt1ETER(S) FROM THE
C APPROPRIATE DRIVER SUBROUTINE(S) AND RETURNS TIE DATA TO A4.
C Ff4 THEN PASSES IT BACK FIND GENERATES THE DATA RCOUISITION
C COMPLETE SIQ4AL iF THE FIELD IS OH1 THE NODULE SKIPS A41 UNTIL
C APTER A4$. IT THEN TURNS THE FiELD OFF AND READS THE
C TEMPERATURE.
C
C AUTHOR: CAPTAIN EDGAR A. ‘JERCHOT JR.. USFF
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCIXCCCCCCCCC
C DATA SPECIFICATIONS
C THESE ARE THE DRIFt SPECIFICATIONS FROM MODULE Al
C EQPOUT

0002 BYTE EQUIPF(10~8)8083 INTEGER IEIOF,EOFLAG(7)
C THESE ARE THE DATA SPECIFICATIONS FOR A2
C
C R2COM

8004 INTEGER NTEP1,SCSET.SCOUHT,VCOuNT ,RUH
0885 REAL. TEPt ET FLDSET, IJLTSET~xO

C THESE APE THE DATA SPECIFICATION S FOR A3
0806 INTEGER ULTRGE~T5TCON,MRGHET

C AXON
000? INTEGER FDELAY, SAM FLDOK, TEP1OK, VLTOK.SAMOK

2UDELAY, SDELFsY, TDELAY J DELAY
C DUMCOM

000$ INTEGER FUNC
0009 REAL TEt1RD~ ~SJLTRD

C THESE ARE THE DATA SPECIFICFIT1ONS FOR Ff4
C RAUDAT

0010 REAL. TEMDRT(20 . IJI..~TDRT(20) SLJDATR(20) .FLDATR(20). IDRTR(20)
0811 INTEGER SCDATA(20)

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
0012 COMMON /EOPOUT/EOFLFIG EOUIPF, IEIOF

C TIE NAMED COMMON BLOCKS FOR R2CMN FOLLOW .
0813 COPtK~H ‘A2COPI’TEJISET FLDSETJ IJLTSET X0, NTEMI SCSET , SCOUNT

acowT.RUN
C THE COMMON BLOCKS FOR R3 FOLLOW

0014 COMMON /R3CON.’FDELAY, ‘JDELAY . SDELAYI TDELAY J DELAY. FLD IJL.T •2TEPI, FLDUK, TEMOK I VLTOK, SAPIUK SAN
0015 COMMON /DUPtOIVFUt4C. TEMRDJ ULIRD

136

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~ ~~~ -~~ 
.



C TIE COMMON BLOCKS FOR A4 FOLLO (~8816 COPtION /RA(~.VAT/TENDAT • ‘JLTDAT • S’JDRTFt.. FLDRTA . IDATA . SCDATA
C
C
C
C N~YdJ READ TIE TEMPERATURE

881? LF(FLDSET.NE.U.0)GO TO 20
8019 18 CONTIIJJE
0020 CALL Ff41
8021 IF(FLDSET.NE.0.0) GO TO 900

C READ TIE CURRENT
0023 20 COt4T IWE
0024 CALL Ff42

C READ THE APPLIED AND SAMPLE VOLTAGES
0025 CALL. A43

C READ THE SAMPLE CONFIGURATION
0026 SCDATA(RtJtD=SCSET
882? IF(~~TSET. LT.0. 0)SCDRTR (RUFD=—5CDRTA RUH)

C READ THE FIELD
8029 CALL A4~

C SET TIE FIELD TO ZERO IF NECESSARY TO READ THERMOMETER
0030 IF(FLDSET.ECL.U.0)GO TO 900
0032 I=111Q-ET(0.0 FLD)
0033 IF(FLDSET.NE.0.0)GO TO 10
0035 900 CONTINUE
0036 RETURN
083? END
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Figure 38. Flow Chart for Module A4 1
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0001 SUBROUTINE Ff41
cc~~~CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCccccccCCCCCCCCCCCCCCCC
C
C NODULE R41—-REAL) TEMPERATURE
C
C THIS PIODtL.E READS THE VOLTAGE OF THE SILICON THERMOMETER FROM
C TIE DIGITAL VOLTMETER.
C IF THE DUN IS INOPERATIVE IT REQUESTS THE VALVE FROM THE
C OPERATOR ON THE TERMINAL.
C
C
C fLJTHOR: CAPTAIN EDGAR A. VERCHOT. JR. USFF
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C DATA SPEC IF ICAT IONS
C THESE ARE THE DATA SPECIFICATIONS FROM NODULE RI
C EQPOUT -

0002 BYTE EOIJIPF(10,S)
0003 INTEGER IEIOF .EUFLAG(7)

C THESE FIRE THE DATA SPECIFICATIONS FOR A2
C
C A2COPI

0084 INTEGER tITEM, SCSET SCOUNT • ‘JCOUNT RUN
8085 REAL TENSET • FLDSET IJLT5ET •

C THESE ARE THE DATA SPECIFICAT IONS FOR Ff3
0086 INTEGER ULTAGE, TSTCON. MAGNET

C DVMCOM
0007 INTEGER FUNC
0088 REAL TEPFD VLTRD

C THESE ARE THE DATA SPEC IFICATIONS FOR R4
C RALt’DAT

0009 REAL TEMDRT(20) ,I,JLTDRT (20)JSVDRTA (20) FLDRTR(20). IDFtTA(20)
0010 INTEGER SCDATR(20)

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
0011 COMMON ,EQPCIUT/EOFLAG, EQU IPF. IE I OF

C TIE NAMED COMMON BLOCKS FOR A2CMH FOLLOW.
0012 COMMON ‘R2CON’TEPISE T FLDSET • VLTSET X0 NTEIt. SCSET. SCOIJNT.

2t~XLR4T. RUN
C TIE COP1PION BLOCKS FOR A3 FOLLOW

0013 COMMON /R1MCOII.’FUNC, TEMRD VLTRD
C TIE COMMON BLOCKS FOR R4 FOLLOW

0014 COPIPION /RAWDAT/TENDRT, ILTDRT, SIJDRTFI. FLDRTR~ IDATA SCDRTA
C
C CHECK IF DUN IS OPERATiVE

0015 1F(EOFLFfG(2).EO.2) GO TO 20
C INTERROGATE THE DUN TO DETERMINE TEMPERATURE

001? TEMRD=D’JPK3)
0018 TEMDRT(RUN)=TEJIRD
0019 GO TO 900
0020 20 CONTiNUE
0021 WRITE(7 . 2020)
0022 200w FORMAT (‘ ‘~~~

‘ ENTER THE CURRENT VOLTAGE READ ING OH TIE
2SILICO4 THERMOMETER ’)

139

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

- -



0023 READ(5 *) TEPVAT(RUH)
0024 900 CONTINUE
0025 RETURN
0826 END
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Figure 39. Flow Chart for Module A42
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0001 SUBROUTINE Ff42
cc~cccCccCCCCcCCcCCCCcCCCCCcCCCCCCCCCCCCCCCCCCCCCCcCccCccCC
C
C MODULE A42—REF( CURRENT
C
C THIS NODULE READS THE SAMPLE CURRENT ERUPt THE ELECTROMETER.
C IF TIE DPII(ELECTRUIIETER) IS INOPERATI VE IT REQUESTS THE
C OPERATOR TO ENTER THE VALUE OH THE TERMINAL.
C
C
C ~ JTHOR: CAPTAIN EDGAR A. UERCHOT JR. • USFF
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C THESE ARE THE DATA SPECIFICATIONS FROM MODULE Al
C EQPC$JT

0002 BYTE EQUIPF(1018)
0003 INTEGER IEIOF.J EOFLRG(7)

C THESE ARE THE DATA SPECIFICATIONS FOR Ff2
C
C A2COM

0004 INTEGER NTEN1SCSET SCO(JHT ’JCOUHT,RUIt
0005 REAL TEPISET • FLDSET • ‘JLTSET •

C THESE ARE TEE DATA SPECIFICATIONS FOR A3
0006 INTEGER IJLTf ,T5TCON,MA~~ET

C DPI’ICOM
0807 REAL CRNTRD

C THESE FIRE THE DATA SPECIF ICATIONS FOR Ff4
C R~~VAT

0008 REAL TEPVAT(20) ,‘.JLTDAT(20) • SVDATA(20) . FLDRTR (20) IDATR(20)
0009 INTEGER SCDRTA(20)

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
0010 CUPW1OH ‘EQPUUT/EOFLAG EQUIPF~ IEIQF

C TIE NAMED COMMON BLOCKS FOR A2CMN FOLLOW .
0011 COMMON ‘R2CQPVTEPISET • FLDSET • VLT SET • X0~ th EM SCSET SCOUNT,

2~~OUt4T~ RUN
C THE COMMON BLOCKS FOR Ff3 FOLLO~I!

0812 COMMON ‘DIIMCQM/CRNTRD
C TIE COMMON BLOCKS FOR A4 FOLLOW

0013 COPIION ‘RAWDFtT/TEMDRT a ‘JLTDAT SVDATFtJ FLDRTAa LDATA SCDRTA
C
C CHECK IF THE ELECTROMETER IS INOPERATIVE

0014 IF(EOFLAG(1).EQ.i)GO TO 10
0016 CRNTRD=DMN(C)
081.? IDATR(RUN)=CP.tITRD
8018 G010 900
0019 10 CONTINUE

C GET TIE VALUE OF CURRENT iF THE DIIP1 IS INOPERATIVE
0828 ~~ITE(7 1200)
0021 1000 FORPW~T(’ ‘a

, ENTER THE SAMPLE CURRENT ‘)
0822 RERD(5 *) IDATR(RUH)

( 082.3 900 CONTINUE
0824 RETURN

- 
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Fi gure 40.  Flow Chart for Module A43
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0881 SUBROUTINE Ff43

~~OXCCCCcOXCCtcCCCCCCCcCCCCCcCCCCCCCCIXCcCccCccccccCcCccCCCcccCcCC
C
C NODULE B43—READ APPLIED AND SAMPLE VOLTAGE
C
C THIS MODULE READS THE APPLIED VOLTAGE AND TIE SAMPLE
C UOLT~~~ FROM THE DIGITAL VOLTMETER. iF THE DVII IS INOPERATIVE
C THE MODULE REQUESTS THE OPERATUR TO iNPUT TIE VOLTAGE READINGS
C FROM THE TERMINAL
C
C
C ~iTHOR: CAPTAIN EDGAR A. VERCHOT JR. a USFF
C
CCCCCCCCCCCCCCCCCC.CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C THESE ARE THE DATA SPECIFICATIONS FROM NODULE Al
C E~ OUT

0002 BYTE EQUIPF(l0 8)
0003 INTEGER IEIOF~EOFLRG(7)

C THESE FIRE THE DATA SPECiFICAT iONS FOR Ff2
C
C R2COP1

0084 INTEGER NTEPI, 5CSET~ SCOUNT • UCOUNT RUN
0065 REAL TEMSET~FLDSET ’JLT5ET X0

C THESE ARE THE DATA SPECIFICATIONS FOR A3
CDI.~1COM

0006 INTEGER FUNC
0087 REAL TEP1RDJ ULTRD

C THESE ARE THE DATA SPECIFICATIONS FOR R4
C RRI~ AT

0008 REAL TEMDAT(20) ULTDRT(20) SVDATA(20) FLDRTA(20) IDRTA(20)
0069 INTEGER SCDATA(20)

C THESE ARE THE COItP1ON BLOCKS FROM MODULE Al
0010 COMMON ‘EQPOUT’EUFLFtG EDUIPF, IEIOF

C TIE NAMED COMMON BLOCKS FOR F$2CPIN FOLLOW.
0011 COMMON ‘A2COM/TEMSET • FLDSET, VLTSET X0 NTEH SCSET SCOUNT

2’JCCL*IT • RUN
C TIE COMMON BLOCKS FOR A3 FOLLOW

0012 COIIION .‘D’JP1COPt/FUHC1TEMRD~’JLTRD
C TIE COMMON BLOCKS FOR A4 FOLLOW

0013 COPtW)N ‘RRWOFtT’TEMDAT IJ( TDAT SUDRTRa FLDRTA IDFtTA, SCDATA
C
C CHECK TO SEE IF THE DVII IS OPERATIVE

001.4 IF(EOFL.AG(2).EO.1)GO TO 10
C READ TIE APPLIED VOLTAGE -

0016 ULTRO=DUT1( 1)
881? (LTDAT (RUU)=’JLTRD

C NOW READ TIE SAMPLE VOLTAGE
0018 IILT~ )=DUPI(2)
0019 9X~RTA (RUN)=’JLTRD -
0t28 G0 T0 980
0621 10 COHTLMJE

( C HAVE THE OPERATOR ENTER THE REQUiRED VALUES
WR ITE(7 1000)
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8023 1000 FORI1~T(’ ‘~~~~
‘ ENTER THE APPLIED VOLTAGE READING ‘)

0024 READ(5~*) ULTDAT(RUN)
0025 WRITE(?~2800)
0026 2008 FORPW(’ ‘a ? ENTER THE SAMPLE VOLTAGE READING ‘)
0027 READ(5~*) S’JDATA(RUN)
0828 900 CONTINUE
0829 RETURN
0036 END

I;

4

I
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( Fi gure 41. Flow Chart for Module A45
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0061 SUBROUTINE MS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C NODULE A45—READ FIELD
C
C THIS MODULE CALLS GAUSS TO DETERMINE THE FIELD ‘JALLE.
C GAUSS IS A DRIVER ROUTINE FOR READING THE GAUSSNETER. IF
C THE GAUSS METER IS INOPERATIVE THE MODULE ASSUMES THAT
C TIE SETTING IS THE CORRECT VALUE. THIS IS A LOW RISK
C ~~SUPIPT ION BECAUSE WITHOUT THE GAUSSMETER THE FIELD WILL
C I*I’E BEEN MANUALLY SET TO THE PROPER VALUE AND TIE MAGNET
C IS VERY STABLE .
C
C
C AUTHOR: CAPTAIN EDGAR A. UERCHOT a JR. a USAP
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C DATA SPECIFICATIONS
C THESE ARE THE DATA SPEC1FiCFiT1OHS FRUIt NODULE Al
C EOPOUT

0002 BYTE EQU1PF(l2,8)
0063 INTEGER IEIOF EOFLAG(7)

C THESE ARE THE DATA SPECIFICATIONS FOR A2
C
C H2CUM

0004 INTEGER HTEJI, SCSET1 SCOUNT, VCOUNTJ RUN
0005 REAL. TEP1SETJ FLDSET J ‘JLTSET , X0

C THESE ARE THE DATA SPECIFICATIONS FOR Fi3
0086 INTEGER VLTRGE,MAGNET,TSTCON

C GAUSSM
0087 REAL FLD~~C THESE ARE THE DATA SPECIFICATIONS FOR Ff4

C R~~DAT
0008 REAL TENDRT(20)1VLTDRT(20),SUDRTA(20)~ FLDATR(20) a IDATA(20)
0809 INTEGER SCDRTA(20)

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
0010 COMMON /EQPOUT’EOFLAG,EQUIPF~ IEIOF

C TIE NAMED COMMON BLOCKS FOR A2CMt4 FOLLOW .
0011 COMMON /A2COM/TEFISET, FLDSET VLTSET • X0, MTEL SCSET a SCOUNT a

2~.COUNT RUN
C THE COMMON BLOCKS FOR Ff3 FOLLOW

0812 COMMON ‘GAUSSM.’FLDRD
C TIE COMMON BLOCKS FOR Ff4 FOLLOW

0013 COMMON /P~~DAT’TEflDfiT, ‘JLTDRT a SUDATA~ FLDATAJ LDRTRa SCDRTA
C
C
C DECK TO SEE IF TIE GAUSS METER 15 OPERATIVE
C
C

0814 iF(EOFLAG(7).EQ.1) GO TO 100( 0816 FLDRD=GAUSS(F)
00!? FLDATR(RtJ4 =FLDRD
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8818 60 T0 908
t 0019 100 CONTINUE

C SET TIE FLDATR VALUE TO EQUAL THE FIELD SETTING IF THE PETER
C IS INOPERAT IVE.
C

0020 FLDATR(RUH)=FLDSET
0021 900 CONTIPLIE
0022 RETURN
0023 END

(
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Fi gure 42 .  Flow Chart for Module AS
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0001 SUBROUTINE AS
cCCtCCCCcccC~CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCcCCcCCcccC
C MODULE AS—REDUCE DATA
C
C THIS MODULE IS RESPOt4SISLE FOR REDUCING ILL TIE DATA
C GATHERED AND FOR WRITING IT~ AND THE RESULTING PROCESSED
C DATA, TO THE DISK STORAGE AND TO THE PRINTER. A5 IS THE EXECUTIVE
C FOR THE MODULE AND CONTROLS SEVEN OTHER MODULES.
C
C AS1—COPIPUTE TEMPERATURES
C
C AS2—COP1PUTE DATA OUTPUT
C
C AS3——PRINT PLOT DATA
C
C AS4—P1~OT DATA
C
C AS5—PRINT REAL TIME DATA
C
C R56—I4RITE DATA ARRAYS TO DISK
C
C AS7—PRINT OUTPUT DATA ARRAY
C
C WHEN FINISHED, THE DATA PROCESSING COMPLETE SIGNAL ALLOW THE NEXT
C BLOCK OF DATA TO BE GATHERED.
C
C
C AUTHOR: CAPTAIN EDGAR A. VERCHUT . JR.~ US~~C
C
cccCcCcCcCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C
C DATA SPECIFICATIONS
C THESE ARE THE DATA SPECIFICATIONS FROM MODULE Al
C
C lEADER

0002 BYTE TITLE(20)
~TODAY(9)

0083 REAL iTEP1P(I~O)
0004 INTEGER TYPTEM

C DATA IN
0005 REAL. TEMP(l00).FIELD.~AVLT(2,6)
0006 INTEGER NTEIIPT • ETYPE~ NA VOLT . NDATPT

C TCAL.IB
000? BYTE THRMID(20)
0008 INTEGER NTEIIP
0009 REAL TEMCFiL(2P 108)

C SFWIPLE
8010 BYTE SAMID’20)
0011 INTEGER SAMTYP
8012 REAL SI~’TrDSAMW ,SF11L

C PLTOUT
8013 BYTE POPTS(6, 11)
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- -

0014 INTEGER PLOTR8(4)~PLOTOR(4).PLOT1tIP
C EOPOUT

0015 BYTE EQUIPF (10.8)
0016 INTEGER IEIOF~EOFLAG (?)

C
C RELTIPI

081? INTEGER RTDATA
C
C
C
C
C THESE ARE THE DATA SPECIFICFITIOt1S FUR Ff2
C
C CONSIG

8018 INTEGER SDP, EXPC a FSCUPI, SCSCOPta ‘JLTCOPI
C
C A2COPI

0019 INTEGER NTEJI SCSET 5COUt4T~ ‘JCOUNT . RUN0020 REAL TEPt5ET~FLD5ET.’JLTSET,XU
C THESE ARE THE DATA SPECIFICATION S FOR R3
C THESE ARE THE DATA SPECiFICATIONS FOR 114
C RAIdDAT

0021 REAL TEP1DRT(20) • VLTDAT(20) a SVDATA (20) FLDRTA (2’a) a IDATA (20)
0022 INTEGER SCDATA (20)

C THESE ARE THE DATA SPECIFICATIONS FOR 115
C DATOUT

0023 REAL RHOIP,MUJRH.F
0024 REAL TE?lOUT(20).FtVGTEM~DELTR, IRTEM$025 REEL R (4)~R1R2.R3R4 R7.R24VHALL,RMAQ
8026 REAL R1~R2,R12~R5,R6,DELTAR,DELR5,DELRb
002? REAL E~U42,AFIELD,PL

C PLOTER
0828 REAL PLOTS(4 2)

C THESE ARE THE COMMON BLOCKS FROM MODULE Al
C

0029 COMMON ‘lIEFt)ER/T LThEa ITE?lPa TYPTE?1I TODAY
0830 COMMON ‘t RTRIN.’NTEiiPT~ TEMP. ETYPE. FIELD ,

2NAUOLT. FIVLT • NDATPT
0031 COMMON ‘TCALI B’THRMID~ MTEMP~ TEP1CAL
0832 COMMON ‘SAf IPLE/SAMI D~ SAPITYP a SAPIT . SAPIW • SAPIL
0833 COMMON /PLTOUT/PLOT .,POPTS, NPaPLUTAB ,PLOTQR
0034 COMMON /EOPOUT/EOFLAGaEQUIF’F,IEIUF
0035 COMMON ‘RELTIM.’RTDRTR

C TIE NAMED COMMON BLOCKS FÜR FI2CMN FOLLOW.
0036 CO~~)N ‘CONS IG/SDP, E>~PC FSCOP1~ SCSCOPII ‘JLTCOPI
0037 COPIION /A2COPI/TEMSET • FLDSET a VLTSET a XOa NTEM. SCSET a SCOUNT a

2k~ OUNT RUN
C TIE COMMON BLOCKS FÜR Ff3 FOLLOW
C TIE COMMON BLOCKS FOR Ff4 FOLLOW

0038 COMMON ‘RAWDFIT’TEIIDRT ‘JLTDAT a SUDATA a FLDRTAa IDATR. SCDATR
C TIE COP1PION BLOCKS FOLLOW FUR 115

0039 COMP1Ot4 ‘DATOUT/RHO P.~ FlU RH, F a TEFIOUT a RUGIEfI. DELTA, IATEIIJ R a
2R1R2. RZR4a R7, R8a UHALL, RF1F$Ga Ri a R2. RI2aR5aR6 a DELTARa DELR5~ DELR6.
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3E.LN21AFIELD PI
0040 COPIIUt4 ‘PLOTER/PLOTS

C
C FIRST CC*IPUTE THE TEMPERATURES FROPI THE DATA VCLTAGES.
C
C

0041 cELL ASI
C
C CHECK IF REAL—TIME DATA PRINT OU T IS DESIRED
C

0042 IF(RTDATR.EQ. 0) GO TO 52
P044 CALL R55(TEPtOUT,

C
0045 52 CONTINUE

C THEN COMPUTE ALL OF THE OTHER NEEDED PARAMETERS
C

0846 CALL 1152
C
C CHECK IF PLOTS ARE DESIRED
C

004? IF(PLOT.EQ.0)GO TO 55
0049 CALL A53
8058 CALL A54
0051 55 CONTINUE

C
C I~~ITE TIE DATA BLOCK TO DISK
C

0052 CALL Ff56
C
C CHECK IF EXPERIMENT IS COMPUTE
C
C IF IT IS PRINT THE OUTPUT DATA
C

8853 IF(EYPC.EQ.0)GO TO 900
0955 CALL AS?
0056 900 CONTIt’RJE
$057 RETURN
0058 END

*
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0001 SUBROUTINE Ff51
cccCCCCCccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCccCCCcC
C
C MODULE R51.—COMPUTE TEMPERATURE
C
C THIS MODULE TF4KES THE ‘JOLTRGE RECORDED BY THE DATA ACQUISITION
C MODULE FROM THE THERMOMETER AND CONVERTS IT TO THE CORRESPOND tNG
C TEMPERATURES. THE MEAN AND THE DELTA FOR THESE DATA ARE THEN COMPUTED.
C -
C
C ~JTHOR: CARTAIN EDGAR A. UERCHOT, JR. 1 US~~C
C
CcCCcCcCCCCcCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCcCCCcCC
C
C DATA SPECIFICATIONS
C
C THESE ARE THE DATA SPEC IF ICAT IONS FROM MODULE Al
C DATAIN

0082 REAL TEP1P(180)~FIELD1AULT (2,6)
8003 INTEGER NTEHPT J ETYPE, HAUOLTa t4DFITPT

C TCALIB
$084 BYTE THRP1ID(20)
0805 INTEGER HTEP1P
0006 REAL TEMCAL(2.. 100)

C THESE ARE THE DATA SPECIF 1CAT 1OHS FOR A4
C RAWDAT

008’? REAL. TEMC’AT(20) ‘JLTDRT (20) 1 S’JDRTA(20) • FLDRTA(22) IDATRC2O)
8008 INTEGER SCDFITA(20)

C THESE ARE THE DATA SPECIFICATIONS FOR Ff5
C DATOUT

0009 REAL RHO, P ~MU RH, F
0818 REAL TEMOUT(2€t ) • AVGTEPI, DELTA1 IRTEPI
8011 REAL R(4)1R1R2~R R4,R7,R8~’JHRLL,RHRG
0012 REAL RIaR2;R12,R5,R6,DELTIIR,DELRS,DELRb
0013 REAL. E1LN21AF IELD1P1

C THESE ARE THE COMMON BLOCKS FROM MODULE Eli
0014 COMMON /DATAIPI/NTEMPT , TEMP ETYPE~ F IELD1

2HRUOLT, AULT, NDRTPT
0015 COMMON ‘TCFiLIB’THRMID,HTEtIP,TEIICAL

C TIE COMMON BLOCKS FOR Ff4 FOLLOW
0016 COP1MOH /RA(’!DAT/TEMDRT VLTC’FtT a SUDATR~ FLDRTA , IDATA , SCDATRC THE COMMON BLOCKS FOLLOW FÜR AS
001? COMMON /DATOIJT/RHO • P • MU , RH, F1 TEPICIUT, AVGTEPI1 DELTA, IRTEPI. R a

2R1R2, R3R4 . R71 RB1 UHALL1 RPIRG1 RI • RZaR121 R5, R6. DELTAR.DELR51DELR6.
3E1 LN2 IF LELD 1P1

C
C LOCAL. VARIABLES

0018 REAL. D(t00),P1(180)aXOaYO,W DELTRa TEPISUPI
0019 INTEG ER NS,NF , NP T
9828 TE?1SUM=0. 0
0021 DELTR=0.0

C COIFUTE TIE TEMPERATURE EQUIVALENT TO THE UDLTI~ E READINGS FOR
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C TIE TIERMOPETER.
9022 DO 10 K=1,NDRTPT
0823 )C8=TEP1DAT(K)
0024 DO 20 N=1.tITEP1P
9825 IF(X0.GE.TEMCRL(21N) )GO TO 30
0027 20 CONTINUE
9028 38 CONTINUE
0829 I6~t4—3
0030 IFCNS.LT.1)NS= 1
9032
9833 IF (t’F • GT. HTEPIP )NF=HTEI’IP
0035 Y0=8.@
0036 DO 40 I NSaNF
003? D(I)=1.0
0038 Pi(I)=1.8
0039 DO 50 J=14S1NF
0040 IFCI.EO.J)GO TO 50
9842 D(I)=D(I)*(TEIICAL(2 I)—TEMCAL(2.J))
0043 P1CI)=P1 i)* x0—TEMcAL 2,J~
9044 50 CONTINUE
0045 Y8=V8+(P1(I)/D(1 )*TE?ICALU,L)
9046 40 CONTINUE
804? TE?IOUT(K)=Y0

C THIS PORTION OF THE PROGRAM COMPUTES THE MEAN TEPFERRTURE
C FOR THE DATA BLOCK AND THE DELTA.

0848 TEP~lJ1=TEPISUN+TEp1OUTi:K)0049 18 CONTINUE
9050 AVGTEPI=TEMSIJVHDATPT
0051 1RTEPI=1000.’AVGTEM
8852 DO 60 I=1.NDATPT
8053 WDELTA=AUGTEH—TEMUUT ( I)
0954 IFUdDELTA. 6!. DELTR)DELTR=WDELTFi
0856 60 CONTINUE
0857 RETURN
0858 END
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Figure 44.  Flow Chart for Module A52
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0901 SUBROUTINE A52

~~CcCCCCCCCCcCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCcCcCcCcCCCccccccCcc
C
C NODULE ~~2—COP?UTE DATA OUTPUT
C
C THIS MODULE COMPUTES ALL OF THE NEEDED OUTPUT DATA. THESE
C ARE R(1),R(2),R(3).R(4),R1’R2 . R3’R4.RHO,PIU.P, AND RH.
C DEFINITIONS FOLLOW :
C R (l) 5V1’Il
C R(2)=SU2’I2
C RC3)=S’J3/I3
C R(4)=S’J4’I4
C Rl’R2 AND R3/R4 ARE SELF EXPALAHATORY.
C RHO=RESISTIUITY
C PLJ=IftLL MOBILITY
C P=CARRIER CONCENTRATION
C RH=IftL COEFFICIENT
C THESE DATA, COUPLED WITH THE TEMPERATURES FRON Ff51. ARE THE END RESULT
C OF TIE EXPERIMENT. V

C
C
C ~ iTHOR: CAPTAIN EDGAR A. UERCHOT . JR. USRF
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC CCCCCCCCCCCC
C DATA SPECIFICATIONS
C THESE ARE THE DATA SPECIFICATIONS FOR Al
C DATAIN

0002 REAL TEPP(100 .FIELD1AVLT(216)
0803 INTEGER tITEP1PT . ETYPE.HFøJQLT~ t4DFITPT

C SAMPLE
0804 BYTE SAPIID(20)
9095 INTEGER SAPITYP
0806 REAL. SAMT1 SAMI’, SAPIL

C THESE ARE THE DATA SPECIFICAT IONS FOR A2
C RZCOM

008? INTEGER NTEPI, SCSET, SCOUNT, ‘JCOUUT, RUN
0008 REAL TEPt5ET, FLDSETI VLTSETJ X0

C THESE APE THE DATA SPECIFICATIONS FOR AS
C DATOUT

0009 REAL RHO,P.MU,RH~F
0010 REAL. TEP1OUT(20),AVGTEPIJ DELTA. IRTEM
9811 REAL R(4)1R1R2 ,R3R4,R7.R8,UHRLL,RPWiG
9012 REAL Ri ,R2.R12 R5.R6. DELTAR DELR5,DELR6
9813 REAL. E..LH2,AFIELD~PI

C THESE ARE THE DATA SPECIFICATIONS FOR Ff4
C ~~~~~DAT

0014 REAL. TEtI)AT(20).VLTDAT (28) a SVDATR (28)aFLDRTR (20)a IDRTR(20)
9815 INTEGER SCDATA (20)

C THE COItIOH BLOCKS FOR Al FOLLOW .
9016 COMMON ‘DATA I N/NTEIIPT, TEMP. El YPE. FIELD1

( ZIALJOLT,A’JLT,t4D,iTPT
001? COPt1OP4 /SAPFLE/SRMID,SAPITYP,SRNT1SRMkI.SF L
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C THE COPtU4 BLOCKS FOR Ff2 FOLLOW
0018 COP104 /A2COPI/TENSET, FLDSET1 ‘JLTSET X0. NTEM . SCSET SCOUNT

2UC0t141. RUN
C TIE COMMON BLOCKS FÜR Ff4 FOLLOW

0019 COMMON /RRWDAT/TEIIDFT, ‘JLTDRT . SIJDATA, FLDATR, IDATA , SCDRTA
C THE COMMON BLOCKS FOLLOW FOR AS

0028 COMMON /DATUUT’RHO. P MU . RH, F, TEMOUT. A’JGTEM. DELTA . IRTEII. R,
2RlR2,R3R4,R7.R8.VHHLL.RP1fu.~,Rl .R2.Rl2.R5,Rt~,DELTAR,DELR5.DELR6.
3E.LH2.AFIELD,PI

C INITIALIZE NECESSARY PARAMETERS
0021 RMAG=0.0
0822 AFIELD=0.0
0023 LN2=Ft.OG(2.)
0024 E=1.6€t2l917E-19
9025 P1=3.1.415827

C FIRST FIND OUT THE EXPERIMENT TYPE
0826 IF(ETYPE.NE.I) GO TO 20

C DO TIE COMPUTATIONS FOR THE ‘JAN DER PAIJU SAPF’LE TYPE
C COMPUTE THE RESISTANCE ‘JALUES -

0028 DO 10 1=1.4
0829 R (I ) (~~S(S’-iDAT R(2*I— 1)/I DR TA (2*I— 1))+FtBS (5’JD R TA(2*I),

2IDATA (2*I)))/2
0030 10 CONTINUE

C COMPUTE THE R RATIOS
9831 R1R2=R(l)’R(2)
8032 R3R4 R(3)’R(4)

C SET THE WORK ING PARAMETERS NEEDED FOR LATER CALCULATION
C Ri IS THE A’JERF$GE OF R ( 1) AND R (3)
C R2 IS ThE R’JERAGE OF R (2> Ftt4D R 4)
C R12 IS THE RATIO OF R1i’R2

0833 Rl= (R (1)+R(3)).’2
0034 R2=(R(2)+R(4))’2
0035 R12=Rl’R2

C COMPUTE DELTA R
C DELTAR IS THE R’JERAGE OF DELTA R5 AND DELTA R6

0836 DELRS=ABS((S’JDATA(13)’IDATFiU3 —SVDRTAU4)/IDFtTA (14) /4)
2+ABS((9JDATA(17)/IDATR(17)—S’DATA (18)iIDATR(18)),4)

0837 DELR6=ABS( (S’JDATA ( 15)IIDATR ( L5)—S’JDATA’d6)’IDATA ( 16))’4)
2+ABS ((S’JDATA ( 19)’IDATR( 19)-$UDATA(20)’IDATA (20))’4)

8838 DELTAR= (DELRS+DELR6) ‘2
C COMPUTE TIE A’JEFfiGE FIELD

0039 DO 11 1 13a20
0040 ~~IELD=AFIELD+ABS(FLDftTA(I ))/8
0041 II CONTINUE
0042 GO TO 4 O
0043 20 CONTINUE -

0044 IF(ETYPE.HE.2) GO TO 30
C COMPUTE THE RESISTANCE URLUES FOR ETYPE 2.

9046 DO 21 1=1.2
004? RU ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2IDATA(2*I ) ) )/2
0048 21 CONTIt&IE

C COMPUTE TIE R RATIOS
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0049 Rl=R (l)
0830 R2 R(2)
8851 IF(SCOIJNT.EO.0)GO TO 25
0653 R1R2=R(1)/R(2)
0834 R3R4=0. 0
0053 R12=RIR2
0036 60 TO26
805? 25 CONTINUE
0658 R3R4=R(l)/R(2)
0059 R1R2!0.0
0060 R12=R3R4
9061 26 CONTINUE

C COMPUTE THE DELTA R
9062 DELTAP=ABS( (S’JDATR(7)’IDRTA(7)—SVDATA(8)’IDATA (8) )‘4)

2+~~~ S((S’X ATA(9).’IDRTA(9)—S’JDFtTA(10)/IDRTA(10) )/4 )

C CC*PUTE TIE AVERAGE F LELD
0063 DO 27 1=7 10
0064 I~~1ELD=I~~IELD+ABS(FLDRTA( I ))/4
0865 27 COI4TU$JE
6066 GO TO 4O
0667 40 CONT INUE

C COMPUTE THE VAN DER PAUW F VALUE
0068 F=I—((((R1—R2)/(R1+R2))**2)*(Lt42/2.))--((((Rl—R2),(R1+R2))**4)

2*((LN2**2/4. )—(Lt42** / 12 .) ) )
C NOW FIt-ID RHO, THE RESISTIVITY

0669 RH0 (PI*SRIIT/LH2)*((R1+R2)/2. )*F
C NOW FIND MU, THE HALL MOBILITY

0078 PU( (DELTAR*SAPIT ) /tRHO*AF IELD ) * 1.. UE+S
C 110W FIND P. THE CARRIER CONCEf4.TRAT iON

0071 P=1.. /(PIU*E*RHO
C NOW Fill ) RH THE HALL COEFFICIENT.

9072 - RH=P1J*RHO
8073 GO TO 908
9074 30 CONTINUE

C NOW DO THE CALCULATIOt-IS FOR THE HALL BAR. EXPERIMENT TYPE 3
C FIRST FIND THE RESISTANCE

0075 R7=(A BS(SUDATA(1).’IDATR( 1 )) +ABS(SUDATA(2)’IDATR(2)))’2
C NOW FIND RHO . THE RESISTIVITY

9076 RH SRPILI*SAMT*R7,5F4P1L
C FIND THE. AUERFIGE FIELD

807? DO 31 1=5,8
0078 ~~1ELD AFIELD+ABS(FLDATFt(i ) )/4
0879 31 CONTI1&IE

C Fit -ID V’/I’
0080 DO 32 1=5 8.2
0081 ~1AG=RPIAG+(S’JDATA(I )/LDATA(I)—S’JDATR(I+1)’LDATA(I+1))/2
0082 32 CONTINUE

C HOW FIt-ID THE HALL MOBILITY , MU
0083 PLJ=(SAPL/(AFIELD*SAMW ) )*(RPIFIG/R?)*1.@E+5

C tEXT Fill ) P. THE CARRIER CONCENTRATION
0084 P~~~ LELD/(E*SAPIT*RNAG)( C NOW FIND THE HALL COEFFICIENT, RH
0085 RI~~~~RH0
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0006 988 CONTINUE
0087 RETURN
0088 END

*
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( Fi gure 45.  Flow Chart for Module A53
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9001 SUBROUTINE A53
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C MODULE R53—PRINT PLOT DATA
C
C THIS MODULE PRINTS THE PLOT DATA ON THE TERMINAL
C WI€}E’JER THE PLOT FLAG IS SET TRUE. iT THEM PASSES THE DATA TO
C TTHE PLOT MODULE. IF THE PLOT FLA(i IS FALSE THIS MODULE DOES

- C HOT EXECUTE.
C
C ~JTHOR: CAPTAIN EDGAR A. ‘JERCHOTJ JR.~ ~J5~~C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C DATA SPECIFICATIONS
C THESE ARE THE DATA SPECIFICRTIOHS FROM MODULE Al
C FLTOUT

8602 BYTE POPTS(6 1t)
9603 INTEGER PLUTAB(4),PLOTOR(4),PLOT,NP

C THESE ARE THE DATA SPECIFICATIONS FOR AS
C PLOTER

9004 REAL PLOTS(4,2)
V C THESE ARE THE COMMON BLOCKS FROM MODULE Al

8005 COMMON ‘PLTOtJT/PLOT , PORTS, NP. PLOTAB, PLOTOR
C THESE ARE THE CO1IMUH BLOCKS FÜR A5
C THESE ARE THE DATA SPECIFICATIONS FOR AS
C DATO$JT

0006 REAL. RHO.P.MU,RH,F
9007 REAL TEI1OIJT(20) AIV.JGTEN, DELTA, IRTEM
6008 REAL R(4),RIR2,R3R4,R7,R8,VHfiLL.RIIRG
0009 REAL R1,~~ ,R12,R5 IR6 J DELTAR,DELR5,DELR6
0818 REAL E.LN2..I-IFIELD.PI

C THESE ARE THE DATA SPECIFICAT IONS FOR A4
C RAIAIDRT

0011 REAL TEPIDAT(20) ‘JLTDFIT(20). S’JDRTR(20) .FLDRTA(20)1 IDRTA(20)
0012 INTEGER SCDATR (20)

C THE COMMON BLOCKS FOR R4 FOLLOW
9013 COMMON ‘RRWDAT’TEIIDRT, ‘JLTDFtT, SVDFLTA. FLDATA, IDATA. SCDRTA

C THE COMMON BLOCKS FOLLOW FOR AS
0014 COMMON ‘DATOUT’RHO1P , MU . RH. F. TEJIOUT . RUGTEFIPDELTA I IRTEP1,R

2R1R2.R3R4 R7.R8.’JHRLL,RMItG.Rl R~, R12.RZ~R~.DELTAR,DELR5.DELR6.
3E.LH2.AFIELD,PI

0015 COMMON ‘PLOTER’PLOTS
C LOCAL VARIABLES

9016 INTEGER HOLD(2)
C NOW PRINT THE DESIRED DATA

001? DO 1 i 1.NP
0018 WRITEG’. 1000) (POPTS(L.PLOTRB(L)).L=116 1

2(POPTS(K.PLOTOR(I)).K=1,6)
9019 1080 FORP~ T(1X.6A 1 7X. 6A1)
9820 HOLD(1)=PLOTAB(I)
9821 HOLD(2)=PLOTOR(I)

ç 0022 DO 200 3=1.2
0023 K=HOLDU)
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0024 GO TO (l0,28 ,30.40~50.60~70,80,90,i0@)1K9025 WRITE(7 800)
9026 880 FORPIAT(” ERROR IN THE PLOT MODULE’)
0027 GO TO 900
0028 10 CONTINUE
0829 PLOTS(I,J)=RVGTEM
9830 GO TO 200
8031 28 CONTINUE
0032 PLOTS(I.J)=IRTEM
9033 GO TO 200 V

0034 38 CONTINUE
8035 PLOTS(I.J)=RHO
9036 GO TO 200
0037 48 CONTINUE V
9838 PLOTS(I.J)=MU
0039 GO TO 200
8048 58 CONTINUE
0041 PLOTS(I.J)=P
9042 GO TO 200
0843 68 CONTINUE
8044 PLOTS( I, J)=DELTR
0045 60 TO 280
9046 70 CONTINUE
904? PLOTS(I.J)=R 1RZ
0048 GO TO 200
9049 80 CONTINUE
0050 PL.OTS(I.J)=R3R4
8051 GO TO 200
8052 90 CONTINUE
9053 PLOTS(I.J) RH
0054 GO 10 290
0655 100 CONTINUE
0056 PLOTS(I.J)=R12
0057 200 CONTINUE
0058 (t IRITE(?,2080) (PLOTS(L J) .J12 )
0059 2000 FORMAT (1X.Gl5.2.3X.Gl5~8)
0060 1 CONTINUE

C CALL THE PLOTTER
0061 CALL R54
8062 908 CONTINUE
9063 RETURN
6064

(
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9081 SUBROUTINE A54
COCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtCCCCCCr~CCCCC~~ C~~~C
C MODULE A54—PLOT DATA

C HO PLOTTER NAS YET BEEN PURCHASED. THE APPROPRIATE DRIVER FOR 11
C WILL BE Et-ITERED HERE WHEN IT IS.
C
COCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC~~CC~~CCCCC~~0692 RETURN

0003 END
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(1~I 
START A

1
DECLARE
VAR IA8L!
TYPES

I PRINT
I RAW DATA
I WITH HEADERS

72 COLUMNS WIDE

1~RETURN

C Fi gure 46. Flow Chart for Module ASS
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8801 SUBROUTINE f~ 5(TEP1OtJT )
CCIXcccCcccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCCCCCCCCc~C
C
C MODULE ASS—PRINT REAL-TiME DAT A
C
C THIS MODULE TAKES THE RAW DATA AND IF THE RTDRT R FLAG IS SET
C TRUE~ PRINTS IT OUT TO ThE TEEM I t4AL AFTER EACH BLOCK OF DATA
C IS ~~THERED.
C
C F$JTHOR: CAPTAIN EDGAR A. ‘JERCHOT, JR.. USFF
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCI~~~ COCCCCCCC
C DATA SPECIFICATIONS V

C
C
C THESE ARE THE DATA SPECIFICATIONS FROM NODULE Al
C
C HEADER

6802 BYTE TITLE(28),TODAV(9)
0003 REAL ITENP(180)
0004 INTEGER TYPTEP1

C TCRLIB
0805 BYTE THRMID(20)
0006 INTEGER NTEMP
0007 REAL TEMCRL(2~ 100)C SAMPLE
0008 BYTE SAM ID(20)
0609 iNTEGER SAMTYP
0010 REAL SAMT,SAMW~SAIiL

C THESE ARE THE DATA SPECIFICATIONS FOR R2
C A2COM

0011 INTEGER NTEM, SCSET J SCOUNT, ‘JCOUNT,RUN
0012 REAL TEIISET FLDSET, ‘JLTSET , Xe

C THESE ARE THE COMMON BLOCKS FROM MODULE A l 
V

C
901.3 COMMON ‘HEADER/TITLE. ITErIP, TYPTEMI TODAY V

0814 COMMON ‘TCALIB’THRN ID RTE)IP, TEMCAL
0015 COMP1Ot-~ ‘SAMPLE/SAM i[~ ~~rryp, SANT , SAHU. SANL

C THE NAMED COMMON BLOCKS FOR A2CMH FOLLOW.
0016 COMMON /A2COPI/TEIISET, FLDSET. ULTSET , >~0. NTEM. SCSET~SCOUHT,

2’~ OUNT, RUN
C THESE ARE THE DATA SPECIFICATiONs FOR A4 COMMON
C RR~DHT

801? REAL TEPVAT(2O)~’JLT[~RT(2O ) 
~S’JDRTR(20),FLDATR(20), IDATR(28)

801$ INTEGER SCDRTA’..20)
( 11* C~~ I~*~ BLOCK5 FÜR R4 FOLLOW

Ctflt*I RFt~AT’TEtiDRT a ULTDAT.SVDATn.FLDATR, IDRTA .SCDATR

~~~

4 V~~~ 4 d~~~$ “2 COLLfl4S W IDE
- ,
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0823 (
~~ITE(7,1008)(TODRY(I)~I=1,9) .(TLTLEU),J=1 19)

0824 1800 FORI1~T(’ ‘~~~~
‘ DATE: ‘ 9A1~’~’ TITLE: ‘ , 19A1)

0025 ~JRITE(7, 1010)(THPJ1ID(K),K l,l9),(5A11ID(L),L=1,19)
8026 1810 FORMAT(’ ‘~ ‘THERP1OfiETER IDENTIFIER: ‘,/a2kIA1a~ a

2 ‘ SAMPLE IDENTIFIER : ‘.120R1)
8827 IF(SAPtTYP.NE.0)GO TO 110
0029 WRITE(7, 1100) SFIPtT
0030 1100 FORP1RT(’ ‘a ’ SAMPLE DIMENSIONS ARE ‘a’,

- 2 ‘ THICKtIESS= ~ Gl3.?~’ CENTIMETERS’)
0031 GO TO IOU
9032 110 CONTINUE
8033 (

~~ITE(7~111O) SRPIT,SAMW~SAP1L
0034 1118 FOR~~T(’ a~ SAMPLE DIMENSIONS ARE: ‘,/,

2 ‘ SAMPLE THICYNESS= ‘,G 13 7 ’  CENTIMETERS’,~ ,3 ‘ SF1~FL.E WIDTH = ‘,G13.7, ’ CEHTlMETERS’,’~4 ‘ SAMPLE LENGTH= ‘,G 13.7 ’ CENTIMETERS’)
8035 180 CONTINUE
9036 (

~~ITE(7, 2000)
0037 2000 FORMAT (‘ ‘,‘ TEMPERATURE ‘, ‘ APPLIED ‘, ‘ SAMPLE

2’ FIELD ‘ , ‘ SAMPLE ‘ . ‘ CURRENT ~~~~~~~~

315X1 ’ VOLTAGE ‘ , ‘ ‘JOLTAGE ‘,j.2Xa ‘CONFIGURATION’, ‘a
4 (DEGREE V) ~~ (VOLTS) ‘ ,‘ (‘JOLTS ) ‘, ‘ I~KGAUSS) ‘ ,

512X1’ (AMPERES) ‘ ‘)
0038 DC 200 11.  RUt-I
0039 WRITE(7..2010) TENOUT(i)~’JLTDRT (I)~9JDF1TA (I),FLDATR(I),

2SCDATR(I)J IDATR(I)
0040 2010 FORP1AT(’ ‘~ 1X~G12.5,3G12 .515X, I2.~5X,G14.7)
0041 200 CONTINUE
8042 RETURN
0043 END
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(1(1 START A 56 III)
4,

DECLARE
VARIABLE
TYPES

4,
I WRITE
I UNFORMAT ED
I INTRMO. DAT

/ TO DISK

4,
I WRITE
I UNFORMATED
I OUTPUT . OAT

f TO DISK

4,
RETURN )

( Figure 47. Flow Chart for Module A56
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0001 9JBRWIII E AS6

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ cc~~~~~ ccc~~~C
C MOI*LE AS6 —UUTE DATA ARRAYS TO TIE DISK FILES
C
C THIS MODULE TF*E5 TIE R~ J DATA AND TIE PROCESSED DATA AMD
C URITES IT TO TIE DISK STORAGE USD16 IJFORMATTED IL~ ITE STATErENTS.
C IT CR-I BE RECALLED USING LRIFORMATTED READ STATEiENTS. TI4~EE F ILES
C -~~~~~~~ USED:
C 1. ~ IWOUT.DAT
C 2. D~T~ V.DAT
C 3. OUTPUT.DRT
C THESE FILES PPJST HOT EXIST 011 THE STORAGE DISK PRIOR TO BEING
C CREATED BY THIS PROGRAM. IF THEY EXIST THEY PJJST BE DELETED OR
C A FRESH DISK SUBSTITUTED. WHEN FINISHED THE P1CttLE RETURNS
C LRILESS TIE E~PERIEMENT COMPLETE FLAG IS SET TRUE. IF IT IS
C CONTROL P~~SED TO AS?.
C
C RJTHOR: CAPTAIN EDGAR A. ~~RCJ1OT~ JR., USFF
C

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C DATA SPECIFICRTIOIG
C THESE ARE TIE DATA SPECIFICATIONS FOR R2
C R2C011

0002 INTEGER HTEII, SCSETJ SCOUNT, UCOt~IT~ r~iitREAL TEPt~ET, FLDSETJ ‘JLTSETJ X0
C TIE~~ ARE TIE DATA SPECIFICATIONS FUR A4 CCfl(J14
C ~~ VAT

0004 REAL TEI’t’RT(20) , ‘-LTDAT(20 SUDATR(20) FLDATR(20) J.DATA(20)
6085 INTEGER SCDRTA(20

C THESE ARE TIE DATA SPECIFICATIONS FOR AS
C DATc$JT

0006 PER.. RNOJP PJJJ RNIF
0087 REAL TENOUT (20) ~AL~TEM, DELTRJ IRTEJ’l
0080 REAL. R(4), R1R2, R3R4, R7, R81 VHPLLJ R?~iLa0809 REAL. RI~ R2, R121 R5~ R6~ DELTRR~ DELR5. DELR6
0018 PER.. E~LN2..fFIELD PI

C TIE COPI’U BLOCKS FOR A4 FOILOtI
0011 COIIICIII ‘RI4VAT’TEIIDRT, ~LTDaTJ 9MITA, FLDRTR, IDATA, SCDATA

C THE COItION BLOCKS FOLLOII FOR AS
0012 C(1I1O14 /DATOUT/RHO, P, I’1J1 RH, F~ TEPIOUT a R.~ TEMI DELTA 1 IRTEN, R1V 2R1R23 R3R4 , P7~ P2, 1iftL, RMAG, Al a R2, R12, R51R6. DELTI~~,DELR5J DELR6.

~~1LIQ1AFIELD~PI
C TIE PIRPED COPPK)11 8W~KS FOR A2CPI-I FOLLCM.

0013 COPtION ‘A2COt1’TE~~~1~ FLDSETJ ‘,LTSET, X0, t4TEPL SCSET, SCOLIIT.

C
C
C URITE R1*IOUT.DAI

0014 00 10 1=1MM
0015 URITE(1) TEMWTU),uLTDRTu ,suLRrftu)1n *~rI~(I),2 ScCATR(I),IDATR(I)
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0016 10 CONTDJJE
C URITE INTRM).DRT

001? WRITE(2) A’~J6TEJ11DELTA,R1R2,R3R4,R12
0018 IUNIT=ILUH(3)

C URITE OUTPUT DATA
0019 (dRITE(3) A&JGTEIIIIATEN RHOJNUJP,RH
0020 I=Ik~1IT(ILII1IT)
0021 RETURN
0022 END

_ _  _ _ _ _ _ _ _ _ _ _  -~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~
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0801 SLEROUTINE AS?

~cc$X~XC~XOXcCCCcCCIXcCcCCCCCCCCCCCCCCCCCCCCCCCcCCCCCCcCCCCCCC
C

V C PUULE AS7—-PRIHT OUTPUT DATA ARRAYS
C
C THIS MODULE OUTPUTS THE CONTENTS OF THE TWO PROCESSED
C DATA ARRAY FILES:
C INTRPL.DAT AND
C OLITPUT.DRT
C MIEN TIE E>~PERDEHT iS COMPLETE..
C
C
C RJTHOR: CAPTAIN EDGAR A. IJERCHOT, JR.1 115FF
C
C
c CcccCCcCCccCCCCCCCccCCCCCCCCCCCCCCCCCCCCCCCcQXccCCccCCCcCCcC
C
C DATA SPECIFICATIONS
C LOCAL VAR IFELES
C

0002 BYTE TCJDAY(9)ITITLE(20)JTHPJIID(20),SAIIID(2Ø)
8003 INTEGER SAfITYP
0004 REAL SRMT,SAMW ,SAt1L

C THESE ARE TIE DATA SPECIFICATIONS FROM MODULE Al
C EQPOUT

0005 BYTE EOUIPF(l0.8)
0006 INTEGER IEIOF,EUFLAG(?)

C THESE ARE THE DATA SPECIFICATIONS FOR Ft2
C A2COM

000? INTEGER NTEM, SCSET .~ SCOUNT, UCOUNTI RUN
0008 REAL TE?ts ET1FLDSEL ’~ILTSET,X0

C THESE ARE THE COMMON BLOCKS FROM NODULE Al
8009 COMMON ‘EQPOUT’EOFLAG EL~ULPFJ LEIOF

C TIE NAMED COMMON BLOCKS FOR A2CMN FOLLOW .
0010 COMMON /A2COPVTEIISET, FLDSET ‘JLTSETI X0 NTEtI1 SCSETI SCOUNT.

2Uc0t1411 RUN
C
C
C REWIND THE FILES

0011 REWIND 2
0012 REWIND 3

C READ THE HEADER it.FORMAT ION AND PRINT IT OUT
0013 DO 10 I=2~3
0014 RERD(I) (TODRYU).. J= 1.9
0015 RERD(I) (TITL E(K)1K=1119)
0016 READ(I) (THRMID(L)1L=1. 19)
801? READ(I) (SAP1ID(M),P1 1,20)
0018 PEAD(L) SFiPINP
0019 IF (SR-ITYP.NE.0) GO TO 100
0021 RERXI) SAPIT
0022 GO TO 1I
0023 100 COIITIIUJE
0024 PEAD( I) 514111,514MW 514111.
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11 CONTINUE
C TI*OW Af.I14~ TIE REDUNDANT INFORMATION

0026 IF(I.IE.2) GO TO 10
0028 t~RITE(?,1008)(TODRYU~i ,J=j,9), (TITLE(K),K=1,19),2 (TI4~PIID(L)..L=1. 19), (SItP1ID(M),M=1, 19)0029 1800 FORP~T(’ ‘~ 1X,9A1,’,1X,19Al,/,iX,19A1,,,1X,19R1,,)0030 IF(SAfITYP.HE.8) GO TO 200
0032 tJ~ITE(711100) SA?IT8033 1100 FORMAT Y ‘ .. ‘ SAMPLE THIrrHESS = ‘1G14.?,V 

2 ‘CENTIMETERS’)
0034 GO TO IO
0035 200 CONT U~ E0036 ~RITEc?12iao0 SAMT 1SFIMW,5APIL
083? 2008 FORMAT(’ ‘ .. ‘ SAMPLE THICKNESS = ‘,G14.7,

2 ‘CENTIMETERS’,’,’ SAMPLE WIDTH = ‘,G14.7,
3 ‘CENTIMETERS’1’,’ SAMPLE LENGTH = ‘~~ G14.?
4 ‘CENTIMETERS’)

0038 10 CONTINUE
0039 IFUEIOF.EQ.8) GO TO 21
0041 WRITE(71 1988)
0042 1900 FORMAT t’ ‘~~~~

‘ THE FOLLOW 1MG AUTOMAT IC EQUIPMENT WAS
2 INOPERATIIJE:’)

0043 DO 20 1=1~7 -

0044 IF(EOFLAG(I).t4E.1) GO TO 20
0046 WRITE(7 2020) (EQUIPFCT I),J=l 1O)
8047 2020 FORMAT (‘ ‘,IOA 1 /‘/)
0048 20 CONTItIJE
0049 21 CONTINUE

C
C PRINT THE INTERMEDIATE ARRAY

0059 WRITE(71 3000)
0051 3000 FORMAT” ‘~~~‘ TEMPERATURE ‘‘  DELTA ‘,

2’ Rl’R2 ‘ .~~‘ R3/R4 ‘. ‘ FPJG Rl/R2 ‘)
0052 00 38 1=1,180
0053 READ(2,END=35) R1D1R1 ,R3~R12
0054 WRITE(7,3u38) A1D1R11R31R12
0055 3030 FORMAT(’ ‘ 1 1X15G12.5)
0056 30 CONT INUE
0857 35 CONT INUE

C NOM PRINT THE OUTPUT DATA ARRAY
0858 IdRITE(71 4000)
0059 4000 FORMAT (‘ ‘‘  TEr1PERRTURE ‘~~~~

‘ L/T
2’ RESISTIVITY ‘

~~~
‘ HALL ‘ , ‘ C~~~IER ‘

3’ HALL ‘1/~36X.’ P108LLITY ‘ ‘COHCEMTRATIO 4’,
4’ COEFFICIENT’)

0060 DO 40 i1,100
0061 RERD(31EHD=45 R~T R .U P,RJ1
0062 kRITE(7,4040) RPT I RPUIPI RH
8063 4040 FORMAT(’ ‘.IX.6G12.5)
0064 40 CONTINUE
8065 45 CONTINUE

( 0066 ~LOSE(Ut4IT=1)
006? CLOSE (UN! Tz2)
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0068 CLOSE(UNIT=3)( 8069 RETURN
00Th END

175

4 ~~~ ~~- 
- 

V~
’
~ (

- A ~~~~~~~ ~~~~~~~~ ‘

z “ 

— —-



0001 FUNCTION GRUSS(IO’JLD)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C THIS IS THE GAUSS METER DRIVER PROVIDED BY MR. DANE HANBY UDRI. TIE
C GRUSSMETER MUST BE SET TO THE 10K GAUSS SCALE FOR THE VALUE TO BE
C CORRECT. THERE IS NO AUTOMRTED CONTROL OF THE METER. IT SIMPLY PASSES
C THE DATA OUT FURTHERMORE IT DOES NOT PASS OUT THE SCALE THAT IT
C IS SET TO. THEREFORE IT MUST BE MANUALLY SET TO THE 10K GAUSS SCALE)
CCCCCCCCCCCCCCCtCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC~~~CCC~~~0902 INTEGER CRSI OUT1,INI

0903 DATA CRS1’”16?7Thr1OIJTL,”1677?2,?, 1t41/”16fl74’
0004 ICIULD=0
0005 18 IWCIRD=IPEEK(IN1)
0006 IF((IWO~~ .AHD. “20808) .EQ. 8) GOTO 10
0008 IF((IWORD .AHD. “4~OOO) .ME. 0) IOUL.D=1
0818 IVAL=IBCD(IWOP.D .AHD. “ 17777)
0011 LF((IWCiRD PjVID 

h1
jØ~~~Ø~~ Ø ).NE. 0)1UAL=—IVAL

0013 GAUSS=0. t*IUAL
0814 RETURN
0015 END
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0901 INTEGER FUNCTION TSTCON(ISRMI IPOL)
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccCCCccCcCCcCcCcCC~~~CC
CC
C THIS MODULE CONTROLS THE SAMPLE CONFiGURAT ION SETTING VIA THE UDR I
C TEST CONTROLLER. THIS DRI VER MODULE WAS WRITT EN BY MR. DANE HANBY, UDRI.
C IT SIMPLY SETS THE SAMPLE CONFIGURATION AND POLAR I TY TO THOSE SPECIFIED
C AND PASSES A 151 SAMPLE OK SIGNAL BACK TO THE CALLING PROGRAM

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0002 INTEGER CPS1 OUT1 IN I
8803 DATA CR51’” 167770/ OUT 1’ “167772/ , INI “ 167774’
0004 LCONF= LSRM— 1.
0005 IREG=IPEEK(OUTI .AHD. “170377
0006 IOIJT=IREG .OR. (IPOL * 2048 + ICONF * 256)
0007 CALL IPOKE(OLITI. lOUT)
000$ TSTCON=1
0809 RETURN
0010 END 

_ _ _ _ _ _
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0001 FUNCTION DP1M( IDATR) 
-

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCcCCccCccCcCCcCCC
C
C THIS MODULE CALLS THE KE 1THLEY MODEL 616 DIGITAL ELECTROMETER
C TO READ THE CURRENT DATA. THIS IS DONE BY CALLING THE DRIVER
C SUBPROGRAM SUPPLIED BY UDRI, IDMMCI IDMMGT J AND FLOAT . IDMIIGT
C READS THE CURRENT VALUE FORM THE C’MPt INTO THE IDATA ARRAY. THIS
C VALUE IS THEN TRANSFORMED INT O A FLOATING POINT NUMBER USING THE
C IDMMC1~ AND FLOAT.
C
C
C AUTHOR: CAPTAIN EDGAR A. VERCHOT, JR. USFF
C
C V

CCCCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCctCCCCCCCCCcct:ccCCcccCCCCCCCCCC
C DATA SPECIFICATIONS 

-
0902 INTEGER IDRTA(9)

CCCCCCCCCCCCCCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccCCccCCccCccCCCCcCcCCC
C THIS PROGRAM WAS ORIGINALLY WRITTEN BY FRANK BE1TRL OF UDRI. iT WAS
C MODIFIED BY CAPTAIN ‘JERCHOT FOR USE WITH HIS AHEDAS SYSTEM.
C
CCCCCCCCCCCCCCC~XCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCcCCcCCCCCCCc CCCCCCCCC
C
C READ THE KEITHLEY ELECTROMETER

0083 1 CONT INUE
0004 L=IDMMGT(IDRTA)

C NOW DECODE THE IDATA ARRAY PASSED FROM THE KEIT}&EY
0005 MANTIS = IDMMCI. (IDRTR (t)~4)0006 IFUt4C = IDRTA(5)’4
0007 IEXP=IDMMCI< IDATA(5)J 2)
0008 IDP=IDATA ’~t )/8 .OR. 2*IDATR(8)
0009 IF(IDP.EO.-2)GO TO 10
0011 ISCALE = —128
0012 IF (IDP.EO. 1) ISCALE = —2
8014 IF (IDP.EC~. 2) ISCALE = — 1
0016 IF ~IDP.EQ. 4) ISCALE = 8
0018 IF (IDP.EQ . 3) ISCALE = 1.
0020 IF (IDP.EO.16 ’ ISCALE = 2

D (dRITE(5, 1000) MANTIS, IE)<P, I5CALE~ IFUNC, IDP
D1800 FORFIAT(’ ‘, I5, ’*10**’ ,13, ’ SCL’ 114 ’ F’ , I41’ DP’ 08)

0022 IEXPI = IEXP + ISCALE - 3
0023 DM11 = FLOAT(MAt4TIS)*1O. 0**IEXPI
0924 GO 10 900

C CHECK TO SEE IF THE DM11 NEEDS TO HAVE THE SCALE CHFtIGED
0025 10 CONTINUE
0026 t~IRITE(7~.1@0) IEXP+2
002? 100 FORMAI C’ SET THE KEITHLEY ELECTROMETER TO TIE 10 TO THE ‘ 13,

2 ‘SCALE” CARRIAGE RETURN WHEN SET’ S)
0028 PAUSE
0029 GO TO L
0030 900 CONTINUE
0031 RETURN
9032 END -

178

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~ 
— V



0001 FUNCTION IDMMC1 (IDIG~LEN)
0002 INTEGER IDIG(LEH)

C
C

0003 LSLQ4 = IDIG(1).AHD.2
0004 IDMMCI = IDIG(1).AHD. 1

C
0005 DO 1 O I = 2 LEt4 V

0006 IDMMCI = 10*IDMIICI + IDIG (I)
0807 10 CONTINUE

C
0008 IF (ISIGH.EO.0) IDMMCI=—IDMPICL

C
0010 RETURN
0011 END

I
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0001 INTEGER FUNCTION MAGNET ’~FLDSET,FLD)
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCCCI cCcCCCCCC
C
C THIS MODULE WILL SET THE MAGNET TO THE DESIRED FIELD VALUE.
C IT TAKES THE FIELD SETTING AND COMPUTES THE REQUIRED NUMBER

• C OF STEPS AND SETS THEM. IT THEN CHECKS THE GAUSS METER AND MAKES ANY
C MORE REQu IRED ADJUSTMENTS. THIS DRIVER INCORPORATED THE DRIVER
C SUBROUTINES WRITTEN BY DAN E HANS? OF UDRI.
C
C
C AUTHOR: CAPTAIN EDGAR A.. ‘JERCHOTJ JR. USFF
C
C
CCcCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC~CC, CCCCCCCCCCCCC
C
C DATA SPECIFICATIONS
C EO.POUT

8802 BYTE EQUIPFUO ,8)
0003 INTEGER IEIOF EOFLAG (7
0004 COMMON ‘EQPOUT’EOFLF G EQU IPF, IE IOF
0005 INTEGER CRSI ,OUT I, INI, ItV42
0006 DATA CR5 1/ ” 167770i~OUT 1/ ” 167772/, 1141/” 167774/ 1142” 167764’

C CHECK TO SEE IF THE MAGNET CONTROLLER IS INOPERATIVE
0007 IF(EOFLAG(5).NE.0)GO TO 200
0009 FLDMAG=ABS (FLDSET ) —AB S (FLO)

C DETERMINE THE POLARITY TO WHICH THE MAGNET MUST BE SET.
8018 IF(FLDSET.EQ.0.O) GO TO 3
0012 IF(FLDSET.GT.Q 0) GO TO 2
0014 IREtJ=1
0015 GO TO 3
001~ 2 CONTINUE
0017 IRE’~J=0
0018 3 CONT HIVE

C SET THE POLARITY OF THE MAGNETIC FIELD.
0019 ISIGt4=IPEEK(OUT1) .RNL . 16384
0020 IF(ISIGt-I.EO. IRE’,fl) GO TO 49
8022 IREG=IPEEI<(OUT1..AI-ID. ‘137777
8023 IOUT=IREG.OR. (IRE~.’*16384 )
0024 CALL IPOKEtOUTI IOUT .
0025 49 CONT INItE

C NOW CALCULATE THE I-lUMBER OF STEPS REQUIRED TO SET THE FIELD TO THE
C DESIRED SETTING. IJSII-IG THE FOUR TO ONE RATIO PULLEYI THE PARAMETERS ARE:
C 180 STEPS/SHAFT RE” OLUTIOM, AT 4: 1———720 STEPS’KGAUSS 100 STEPS/SEC RATE.
C EXPERIMENTAL TESTING REVEALE D THA T 720 STEPS WAS INCORRECT; THE
C CORRECT VALUE IS 738.46 STEP5’KGAUSS.

0026 USTEPS=A6S~FLDrlAG)*738. 46
C FIND THE DIRECTION OF TRAVEL TO THE STEPPER MOTOR

0027 IDIR=2
0028 IF(FLDMAG.GT.0.0)IDIR=t
0030 tOUT: IAZH ( IDIR~ 12~ IDUM )0031 J=IOSET(2)

C MOVE THE STEPPER MOTOR AS REQUIRED
0032 50 CONT IMUE
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0033 DO 10 I= EFS
0034 CALL IBISR (IOUT ,OUTL)
0035 CALL IBICR<IOUT~OUT1)
0036 K=ISLEEP(0~0~0 1)
0037 10 CC*ITDItJE

C HOt~ CHECK THE MAGNET OUTPUT FOR STABIL ITY
0038 20 CONTINUE
0039 IF((IPEEK IU2) .RND .~’2).EQ.0)GO TO 30
8041 IF((IPEEK UN2).A140. ’I) .W.Q)GO TO 30
0043 GO TO 4O
0044 30 CONTINUE
0045 M= ISLEEP(0,8,1,8)
@046 GO TO 28
004? 40 CONT INUE

C HOl~’ CHECK THE GAUSSMETER
0048 IF(EOFLAG(7) .NE.O)GQ TO 60
0050 DF IELD=ABS(FLDSET ) -ABS(GFsUSS( 1O’JLD))
0051 IF(ABS(DFIELD .LE.Q.8j )Go TO 60
0053 t~~TEpS=AB5(DF1ELD)*?3$. 46
0054 1D1R 2
0055 IF(DFLELD.GT.0.0)LDIR=t
005? GO TO SO
0058 60 CONTINUE
0059 MAGt4ET=1
0060 60 TO 900

C GET OPERATOR TO SET MAGNE T MANUALLY BECAUSE MAI~4ET CONTROLLER INOP
0061 800 CONTINUE
0~62 t~R TT E~7~&100) FLDSET
0063 8000 FORPIRT(’ PLEASE SET THE MAGNET TO’ G14.? ’ KGFt~SS”

2 ‘ ENTER AN INTEGER I&~HEN VALUE iS SET AND STABLE’ S)
0064 READ(L*) INT
006$ MRGNET=1
0066 900 CONTINUE
0067 FLD=FLDSET
0068 RETURN
0069 END
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0001 FUNCTION D’JM( IFUHC )
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCCC$XIXOXccccc CcC
C
C THIS MODULE CALLS THE SCANNER AND THE DIGITAL VOLTMETER BY
C CALLING THE GRIB. IEEE 483-1975 INTERFACE PROGRAM. THE NECESSARY
C COMMAND STRINGS ARE LOADED INTO BYTE ARRAYS AND PASSED TO
C THE INSTRUMENT VIA THE GPIBUIMAC SUBPROGRAM. THE DETAILS
C OF THE CONTROL OPT IONS ARE SET OUT IN THE PW4t~JALS OF THESE
C THREE INSTRUMENTS: HP SCANNER. HP DIGITAL UOLTMETERJ AND THE
C NATIONAL INSTRUMENTS GPLB INTERFACE. THE SEQUENCE OF EVENTS
C IS AS FOLLOWS:
C THE PROGRAM CALLS THE GP LB AND PASSES TO IT THE CONIFIID
C ARRAY FOR THE SCANNER.
C THE SCANNER IS DIRECTED TO CLOSE ONE PARTICULAR CHANNEL.
C THE GPIB IS THEN CALLED AGAIN TO PASS A COMMF~

() ARRAY TO
C THE DIGITAL VOLTMETER WHICH CAUSES THE DATA TO BE READ FROM
C IT INTO THE PRO GRF fM. THERE IT IS DECODED FROM THE ASCII CODE
C AND PUT INTO A REAL FLOATING POINT VARIABLE.
C
C THIS IS DONE EACH TIME THE ‘JOLT METER IS NEEDED TO MAKE A READING.
C THE DUN IS THEN RESET TO READ THE THERMOMETER VOLTAGE CONTINUOUSLY.
C
C
C AUTHOR: CAPTAIN EDGAR A. VERCHOTJ JR. a USAP
C
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCcCcccCCCctCCCCCCCCCCCCcCCcC
C
C DATA SPECIFICATIONS
C

0002 BYTE MPX0(3)a1~PX1(3),MPX2(3),DUMCOM(14)aUALUE(15)aDUPtON(4)
0003 INTEGER ERRET
0004 DATA MP>~8/’0’ a ‘0’ a ‘E’/
@005 DATA MP~<1/’0’~’1’,’E’/0006 DATA MPX2”0’. ’2’ ’E”
0007 DATA DVM COM/’F’ a ’t’ a ’R ’ a ’?’ a ’T’ a ’I’ a ’M’ a ’3’a ’R’ a

~~~~ ~~ ‘0~’, ‘D’ , ‘0’.’
0008 DATA DUMON/ ’T’ ’3’ .’T’~ ’3’/
0009 ICOUNT=0
0010 1 CONTINUE
0011 ASSIGN I TO ERRET

C INITIALIZE THE DIGITAL VOLTMETER
0012 IF(IFUNC.t4E.0) GO TO 10
0014 I=IBUP(0 3.DLJMCON , 14)
001$ IFCI.NE 0)GO TO 800
0017 GO TO 900
0018 10 CONTINUE
0019 ASSIGN 10 TO ERRET

C READ THE APPLIED VOLTAGE
0020 ii CONTINUE
0021 ASSIGN 11 TO ERRET
0022 IFs’ZI FUNC .HE .l)GO TO 20

C FIPSr SET THE MULTIPLEX SCAP4NER(HP3495A) TO SELECT THE PROPER CHAI*IEL
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0024 J IBtP(@.21P1P)~0.3)
0025 IF (J .NE.0 )GO TO 810

C NOI~’ READ THE DUN DATA802? K1 IBtJP(O131DUMONa4)
0028 K=IBUP(I,3. ’JALUE~15)
0029 K2=IBUP(23)

C DECODE THE DUN OUTPUT
0030 DECODE( 13~1U0,VALUE) DUN
0031 100 FORMAT (E13.7)
0032 60 TO 900
0033 20 CONTINUE
0034 ASSIGN 20 TO ERRET

C READ THE SAMPLE VOLTAGE
0035 IF(IFUNC.NE.2)GO TO 30

C FIRST SET UP THE HP3495A TO THE PROPER CHFKEL
003? L IBUP(0.21MP%I.3)
0038 IF(L.NE.0)GO TO 810

C NOt.’ READ THE DUN
0040 Lt=LBUP(0 3..DJMOH4)
0041 L=I8UP~1.3.UALUE~15)0042 L2=IBUP(2 3)

C DECODE THE DUN DA TA OUTPUT
0043 DECODE( 13.~ 100.. VALUE) DUN
0044 GO TO 900
0045 30 CONTINUE
0046 ASSIGN 30 TO ERRET

C READ THE TEPIPERRTURE FROM THE SILICON THERMOMETER
004? IF(IFLJt IC.NE.3)GO TO 82(1

C FIRST SET UP THE HP 3495A TO THE PROPER CHANNEL
0049 M=IBUP(8 2~MPX2.3
0050 IF(P1.tE.0)GO TO 81(1

C HEI.~ READ THE DUN
0052 M 1=IBUP (e. 3,DUMON 4)
0053 M IBUP(1.3..UALUE.. 15)
0054 M2=IBUP(2.3)

C DECODE THE DUN DATA OUTPUT
0055 DECCIDE(13. 100 VALUE) DVM
0056 GO TO 900
005? 808 CONTINUE

C ERROR MESSAGE FOR ERROR IN INITIALIZATION OF HP 3455A
0058 WRITE(7. 8000)
0059 8000 FORMAT(’ GPIB INIT IAL IZATiON OF HP3455A FAILED’)
0060 IF(ICOUNT.HE.0)STOP ‘ 3455A FAILURE’
0062 ICWNT=1
0063 GO TO ERRET
0064 81(1 CONTINUE

C ERROR 1t4 PASSING COMMAND ARRAY TO MPX SCF *€R.
0065 tdRITE(7, 8100)
0066 8100 FORt1AT(’ GPIB FAILED TO SET HP3495 SCRI*ER PROPERLY’)
006? IF(ICOUNT.HE.0)STOP ‘ 3495A FAILURE’
0069 ICOUNT=1
0070 GO TO ERRET
0071 820 CONT INLE
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C FUNC HAS AN ILLEGAL VALUE
0072 LdRITE(7.8200)
0073 8200 FORNAT(’ FUNC IN THE DUN ROUTINE HAS AN ILLEGAL VALUE’)
0074 900 CONT INUE

C RESET THE DUN TO READ TEMPERATURE VOLTAGE CONTINUOUSLY
0075 N I8UP(O~ 21P1PX2, 3)
0076 RETURN
0077 END

I

S I
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0001 INTEGER FUNCTION ~LTAGE (VLTSET)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C
C THIS PROGRAM SETS THE HP395@IA POWER SUPPLY PROGRAPPER TO THE
C THE DESIRED OUTPUT VOLTAGE. THE POWER SUPPLY MUST BE SET TO THE
C UHIPOLAR lODE. THE ALLOWABLE RANGE OF VALUES IS 0.00 TO 9.99 VOLTS.

- C
C
C AUTHOR: C1~ TAIN EDGAR A. VERCHOTI JR. , USAF
C
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC~r r ~~~~~ C~~C DATA SPECIFICATIONS

0002 BYTE SETCON(4)
C FIRST ENCODE THE VOLTAGE SETTING TO THE PROPER VALUE IN ASCII CODE0003 IkL.T=UILTSET* 100) +2000

0004 ENCODE(4.100,SETCON) lILT
0005 100 FORNAT(I4)

C NOW CRLL THE HP39501
0006 I=IBUP(0 I.SETCOPt 4)
0007 ULTAGE=1
0808 RETURN
0009 END

_ _  _ _ _ _ _ _ _ _  
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t . TITLE DPIPI -- KEITHLEY DPUI DRIVER
.SBTTL — INTRODUCTION

S

PURPOSE: THESE ROUTINES SUPPORT THE KEITHLEY INSTRUMENTS1 INC.
MODEL 616 DIGITAL ELECTROMETER EQUIPED LIITH THE MODEL

3 6162 ISOLATED OUTPUT/CONTROL AS INTERFACED BY UDRI.
S

3 AUTHOR: FRAHI( E. BEITEL (UDRI) 8-JUN-79
.
S

• PAGE.
.SBTTL ——————— INTERFACE DEFINITION

.S

.S

S

S

INTERFACE DEFINITION:
S

3 THE INTERFACE CONSISTS OF:
S
S

1. CABLE FROM DMM TO LOGIC BOX
2. CABLE FROM LOGIC BOX TO L SI—t I
3. ONE DR U—li INTERFACE BOARD TO PROVIDE 16 BITS OF DATA

IN EACH DIRECTION
4. LOGIC BOX TO PERFORM DIGITAL SIGNAL COI( ITIONING.

S

S
S

CONTROL SIGNALS FROM DMM TO COMPUTER
e —————— —— — ——S

S

3 SiGNAL COtlI PIN PIt t DESCRIPTION 
S

3
REOR J 1 LL 10 FLAG (LATCHED IN LOGIC BOX)

S
S

PAGE
.SBTTL — DEFINITIONS: DATA SIGNALS (DPI’I TO UI—Il)

S
S

3

I
I DATA SIGNALS FROM DM11 TO COMPUTER
3 — — — — — — ______

I
3 SIGNAL COIlI PIN PIN DESCRIPTION
I ———— — ——— ——— ——— — S p
3

11400 J2 TT 21 DISPLAY I X 104*3 (STROBE 8)
t 1N01 J2 LL 43 POLARITY
1 11402 J2 H 13 ZERO CHECI(
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3 11103 32 88 7 DPi (DECIMAL POSITION)
V

11400 32 IT 30 DISPLAY LXIO**2  (STROBE S)
11101 32 Li 25 DISPLAY 2 X 104*2
11402 32 H 26 DISPLAY 4 X 104*2
11103 32 ~~ 24 DISPLAY 8 X 104*2

S
S

1 11408 32 II 47 DISPLAY I X 104*1 (STROBE 4)
1 11401 32 Li 29 DiSPLAY 2 ’X 104*1

11102 J2 H 28 DISPLAY 4 X 104*1
I 11403 J2 88 46 DISPLAY 8 X 104*1
3
1 11400 32 IT 17 DISPLAY I X 104*8 (STROBE 3)
3 11401 32 LI.. 12 DISPLAY 2 X 104*0
3 11402 32 H 11 DISPLAY 4 X 104*8
3 11103 32 88 16 DiSPLAY 8 )C 104*0
I

11400 32 TI 42 EXP I X 104*1
3 11401 32 Li 41 EXP POLARITY
3 11402 32 H 44.  Fl. (STROBE 1)
I 11103 32 LBS 45 F2
S

1N00 32 TI 37 EXP I. X 104*8 (STROBE 2)
1 ItlOl J2 U. 38 EXP 2 X 104*0
1 11402 J2 H 35 EXP 4 X 104*0
3 11403 32 88 34 EXP 8 X 104*0
Sp

1 11100 32 TI 8 DR (DC)ILIPI RANGE) (STROBE 6)
11481 32 LL 9 UR (liP RANGE)

3 1N02 32 14 — ***LJp S1G1I.ED***
3 11483 J2 88 -

I
11100 32 II 22 DP2 (STROBE 9)

1 11401 32 LL S DP3
3 11402 32 H . 6 DP4
3 11403 J2 88 23 DP5
3

11409 32 II 31 PV*4UAL RANGE (STROBE 5)
1 11101 32 U. 32 RI
1 11402 32 H 14 R2
3 11103 J2 88 33 R3
I

.PAGE 
_ _•SBTTL — DEFINITIONS: DATA SIGNALS (1.51—11 TO DtlI)

1 .

I

1
S DATA SI~~~~S FROM COPFUTER TO D18’l
$ — — — ——( )
s SIGI R. CO1UI PIP4 PIN DESCRIPTION

187
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I — —  _______

3
3 .  OUT00 31 C 36 STROBE S

011101 31 K 1 STROBE 4
1 011102 31 NH 18 STROBE 3
I 0UT03 31 U 19 STROBE 1.
3 011104 31 L 49 STROBE 2
I 0U185 31 11 48 STROBE 6
3 011106 31 R 28 STROBE 8
S OUTO? 31 1 39 STROBE 9
I
3 011108 31 Id 2 OUTPUT HOLD

011109 31 X 50 DISPLAY HOLD
I WTIO 31 Z 31 MANUAL RANGE
I 011111 31 AR 32 RI

OUTI2 JI SB 14 R2
3 OUTI3 31 FF 33 R3
3 011114 31 1114 15 ZERO CHEU(
1 OUTI5 31. .JJ — STROBE S (LOGIC BOX CONTROL)
S
S

PAGE
.SBTTL —————— DEFINITIONS: TRUTH TABLES

I

*****************~~~~~~~4**~~~***** *************~~******** ******I~*******S * * *
I FUNCTION F2 Fl. * * SENSIT IVITY R4 R2 RI *I ——————— — — — * * ——————— ———— — — — *I * * *I OHMS 0 0 * *  .01 8 0 0  *
I COULOP1BS 0 1 * * .01 0 0 1 *
I AMPERES 1 0 * *  .01 0 1 0  *
S VOLTS 1 1 * *  .01 0 1 1  *

* *  51
I * *  1. 1 0 1  *I * *  tO. 1 1 0  *3 *~~~~ 160. 1 1 1 *
3 * * *I * * *
444#4***********4*************** **********~~*** a********~~

S PAGE
•SBTTL —---—-- DEFINITIONS: CONSTANTS AND aoea. SYMBOLS

I
• PIC~ ..L • REGDEF
•RE~~EF

I
3 44444 DEFINE ENTRY POINTS
I

• .~~~~~~~~~ IDMMGT
$ 
_ _5 4*44* DEFINE INTERRUPT VECTOR ADDRESSES 4

I
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• GLOBL DMPIRDY
DPPIRDY=330

S
5 +44-1+ DEFINE DE’JICE ADDRESSES
a
S

I .GLOSL DMMCSRI DIIMIt’l, DMMOUT
DP1P1CSR= 167750
DP1PIIP4=DP1MCSR+4
DP1PIOUT=DMMCSR+2

S

.PRGE
• SSTTL IDMMGT —— GET DATA FROM DM11

S
S

PURPOSE: FORTRAN CALLABLE FUNCTION WHICH CHECKS TO SEE IF TIE
I KEITHLEY DM11 HAS DATA READY AND IF SO. GETS IT. THIS

FUNCTION RETURNS ZERO (.FRLSE.) IF THE DM11 IS DISABLED.

I CALLING SEQUENCE:
S
S

I L IDMIIGT (IDRIR)
S

OUTPUT PARAMETERS:
S

3 L — TEST RESULT
L = .FALSE. (OR INTEGER 0) — NO DATA READY OR

I DM11 DISABLED
I ST RUE. (OR INTEGER 1) — DATA READY
S
S -

3 IDATA — 9—ELEMENT INTEGER VECTOR CONTAINING THE
3 DATA READ FROM THE Dliii .
S

S
1D11’IGT: CLR P0 ;R0 RI (- FORTRAN LOGICAL .FALSE.

CLR RI
BIT *208 DIt1CSR h F  DM11 HAS DATA READY . THEN
BED 2$
MDV 2(R5)aR2 3 R2 ( RDDR (IDRTR (1))
MDV *1~R3 I R3 <— MASK FOR STROBE
PU) *9. .R1 ; RI (- NUMBER OF CHANNELS TO STROBE

I
1$: PU) R3 . DM1IOUT ; FOR 1 = I TO 9.

IlOli DM11111, (R2) 3 IDRTR( I) (— VALUE FROM CHAN I
BIC *17776L (P2)4 I KEEP OILY LOll ORDER 4 BITS
RSL R3
SOB Ri 1$ 3 END FOR

I
CLR DIIIOUT I CLE~~ Dliii CONTROL REGISTER
INC P0 3 RO1RI (- FORTRAN LOGICAL .TRUE.

S
2$: P15 PC IRETURN

.END
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•GLOBL FLOAT
I
FLOAT: CLR P0

MDV &2(R5)1-(SP) GET THE INTEGER TO BE COtSJERTED
BCE 1$ ;IF NEGAT IVE THEN
MDV *100000,Ro ; R0 (— SIGH BIT ON
IIEG (SP) ; MAKE IT POSITIVE

1$: (IOU 81A51—(SP) ;P1RKE IT FLOATING POINT
CLP —(SP)
PlOt) BIAS1—(SP)
FSUB SP
815 R8S(SP)
Plot) (SP)+~R0
Plot) (SP)+~R1
RTS PC

BIAS: .WORD 046008 ITHIS IS TIE HIGH WORD 1J A FLOATING POINT
124*24

.S

• END

- 

( •

190

~; 
—.-



( .11111 IBCD
.PSECT $CODE,RbJ,I,LCL,REL,CON
.GLOBL ISCDlean MDV &2(R5),R1 IGET FIRST ARC
CIR P0
~LR P3

‘ (IOU *4.R2
1$: ASHC t4.R0 ;SHIFT RO 1R1 FOUR BITS

PHiL *10.~R3
ADD R0 R3
SOB P2,1*
PlOt) R3JR8
Ri’S PC
S END

I

I
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THE FILE PIYLIB. 083 IS A LIBRARY OF ROUTINES DEVELOPED BY FRANK BEITAL..OF UDRI .. AFP1L.’DCJC. ANY QUESTIONS OR PROBLEMS WITH IT CAN BE DIRECTED TORFPIL’DOC, MR. FRANK BEITAL . THE RHEEDRS SYSTEM USES THE ROUTINES lASH, IBICA,AND IBISRI LASH IBICA AND IBISA ARE USED IN THE MAGNET DRIVER.

.~~~~ 1
1;
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( TIE AHEEDAS SYSTEM IS AN OVERLAYED SYSTEM. IT WAS LINKED
114 THE FOLLOWING MANNER. IF A LINK MAP IS DESIRED ASS LP: PW: .. OTHERWISEASS ML: MAP:

R LINK
IVIEDAS. S~JJ MAP: =AO. HPDRI’J, D>~0: SYSLJB”
R1’O:I
R2,R3aA4,DRIUR2,FLOAT,t*1PIGT,U: 1
IBUPI, lBt.JDPI, IBcD.,MYLIB
R5/O:1,,

THIS STRUCTURE SHOULD BE USED FOR ANY FUTURE VERSIONS OF ANEDAS IF TIE OVERLAYSARE TO WORK PROPERLY.
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