Chapter 1

Introduction

At the present, imaging Wur magnetic resonance (nmr) is

stis. perspec “.J takes radiologist from the

electrorr to the sube ! m@ha tiny nucleus, and from
x-ray radiation to | riaticm of some ten orders
of magnitude in \h”"’ feequency. NMR may allow
radiologists to diagp@e #igeases & th greater sensitivity and specificity.
In viewing of the fag o nme has wn intrinsic hazard compare
' s method, nmr imaging is

highly interested. - fay Yy ids , : ding electronics equipments to
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Fig.1-1 Diagram of NMR imaging system.




The diagram of main idea of nmr imaging is shown in Fig.1-1,
the system consists of the Input components - pulse control part and
frequency source that take the pulsed signal to sample, the output
components - recelver part that received the induced signal from the
d to control the function of the

picture.

d the pulse control part of
~ pulse control part or
programmable pulse ‘ jcomposes of a pulse programmer and
ulred to send many forms of the
pulsed signal to t the: 58 prog mer unit together with
the pulse shaping : ' "-Lh"rate forms of pulses at
various delayed time 3n ports. In nmr imaging, the

tained by applying various
o it is necessary that pulse
: shapes of waveform besides

of this thesis Is to build the
] o facilitate the control
be given in following

sample, and the computer wh ch

signals are used as’
pulses of different s
shaping unit can be p
the timing of the pulses.
pulse pmgrmmar:rnd tﬁ'i';ﬁ'ﬁf
part of the nmrTJMmagthie—e:

chapters. In brief :
l

Chapter 2 Pfi ciple of NH&,- presents the basic theory of

nuclear mgq"ym:ﬁ ﬂ'W?w ﬂﬂﬂﬁntamctinns and the

relaxation of

imagmgﬁiamﬁmﬂmﬂ&nmrﬂmm of nmr

Chapter 4 The role and the mechanism of a programmable pulse
generator for nmr Imaging .- presents the requirement of nmr Imaging
system using programmable pulse generator, programmable pulse
generator is composed of the pulse programmer that can not adjust
pulsewidth, but can program pulses, and the pulse shaping that can
program shape and received the starting signal from the pulse

programmer, and the operation of them.




Chapter 5 Building the pulse programmer unit - where the
details of working process of the pulse programmer will be'axplninad
and the entire circuit and printed circuit board of the pulse
programmer will be given.

Chapter 6 Eullding ping unit- where the details of
working process of the. be explained and the entire
circuit and printed ci! e shaping will be glven

Chapter 7 So pulse programmer and the
pulse shaping - preseq f software that written in
assembly language ce codes of the control

program.

Chapter I8 ﬁr. rating, the data of the pulse
programmer and the pillss Shaping = ot asents the generating process of
software that is writ n 4 al“dhd sor e in assembly languages on
computer IBM PC, the mﬁ&érr_ “theé' sending data and the maximum
number of data that the pulse programmer and the

pulse shaping. |

Chapter 9 Q
summary of the whole Hﬂl"k is given.
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communicatiorfl/board which Is used in t e pulse pmgrarnmar and the
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ppandix B The tools that used in building the programmable
pulse generator for nmr Imaging - presents the method of software
development on the Applell computer and show these instruments are

-avhere the discussion and

used In this process.

Appendix C Frequency divider - presents the working process
of the frequency divider In details and presents the entire circuit and
the printed circuit board of the frequency divider.




Appendix D Software for controlling the pulse programmer -
presents the source program for controlling the pulse programmer that
was written in assembly language.

controlling the pulse shaping -
ling the pulse shaping that was

Appendix E Software
presents the source program for

Appendix F eofOr the | .'”"- ogrammer - presents the
source program of gengre ylge sequernce for the pulse programmer;

it was written in pascaifanGliage &nd this rnrn is used on IBM PC.
Appendix G Editgr f “ julsa shaping - presents the source
program of generédting pujss &hdpes | ¢ pulse shaping; it was

written in pascal |z used on IBM PC.

Appendix the source program of
calculating equations fér fhe“pulse ping; It was written In pascal
language and this u.ﬁ__ gditor for the pulse shaping.

Appendix end_cata—Tor—th ' rammar and the pulse
shaping - presents-ithe : ; ding pulse sequence or

pulse shapes from™~IBM PC to the pulse programmer or to the pulse
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