UNIVERSITY OF MUMBAT ’ ' :
No.UG/ 20 02006

Th_ﬂ szggﬂls of glebafhhated colleges in Science are hereby informed that -
the recg“_m‘e“h' 2‘(’)‘(‘)6‘“;‘ ¢ bY the Board of Studies in Physics at its meeting held
on 31° March, 2 a5 been accepted by the Academic Council at its meeting
held on 12 May,2006 vide item No.4.53 and that in accordance therewith, the
following Add-on-courses have been instituted by the University as per Appendix

and that the same will be brought into force with effect from the academic year
2006-2007" )

- Add-on Courses- Certificate Courses in -

(1) Computer Network and Optical Fibre

(11) Microprocessor and Microcontrollers
(i1) Laboratory Maintenance

(iv) Semiconductor Science and Technology
(v) ~ Medical Electronics

\

MUMBAI-400 032

' C/_: Q :‘.z’/z »-:-‘-/-,r;"-z o o / .:",-/{./ / e
19" June, 2006 for REGISTRAR | o
A.C.4.53/12.05.2006 5 o /,{/

To ANV T

The Pringipals affiliated colleges in Science .

No.UG/ 201 -A of2006, MUMBAI-400 032 19™ June, 2006
Copy forwarded with compliments for information to :-

1. The Dean, Faculty of Science,
2. The Chairman, Board of Studies in Physics.

s e
‘\',_','-',_; T T 5;/" PAad

for REGISTRAR /"
Copy to :-

The Dircetor, Board of College and University Development, the Deputy Registror (Eligibility and
Migration Scction), the Director of Students Welfare, the Personal Assistants to the Viee-Chancclior, the
Pro-Vice-Chancellor, the Registrar and the Assistant Registrar, Administrative sub-center, Ratnagiri for
information , :

The Officer on Spacial Duty-cum- Controller of Examinations (10 copics), the Finance and Accounts
Officer (2 copics ), Record Section (5 copics ), Publications Scction (§ copics), ‘th‘c Deputy Registrar,
Enrolment, Eligibility gnd Migration Scetion (3 copics ), the Doputy Registrar, Statistical Unit ( 2 copics),
the Deputy Registrat (Accounts Section), Vidyanagari (2 copics ), the Deputy Registrar, Affiliation Scction
( 2 copics ), the Direstor, Institute of Distancc Education,( 10 copics) the Dircetor University Computer
Center (IDE Building ), Vidyanagari, (2 copies ) the Deputy Registrar ( Special Cell), the Deputy
Registrar,(PRO) . the Assistant Registrar, Academic Authorities Unit (2 coples Jand the Asslstant

istrar, Exceutive Authorities Unit (2 copics ) . They are requested to treat this as action taken
Ieport on the concornad raeatosion adonted by the Academic Councit referred to in the above
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I'nclosure to item No. "3'-‘ ’

i

12| loe

UNIVERSITY OF MUMBALI

Add-On-Courses '
Certificate Courses i

i)  Computer Network and Optical Fibre

PR RN

11)  Microprocessor & Microcontrollers
u1) Laboratory Maintenance
1v) Semiconductor Science and Technology

vi) Medical Electronics

(with effect irom the academic year 2006-20:07)

e —————————————————————— s———
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| { UNIVERSITY OF MUMBA

-~ .

certificate Course in Computer Network and Optical fiber

(jhjectives:

e lo provide add on value course (or the students doing Bachelor of Science
in Mumbai University.
At the end of this certificate course, the student should be familiar with computer
network maintenance and optical fiber network maintenance and repairs.
o This course will enable the student to further take up the job based on network

maintenance and support.
Eligiility Criterion:
(For admission to Certificate Course in Computer Network and Optical

fiber Network Maintenance and support)

A candidate for being eligible for this course should have passed 11SC cxamination ol

Maharashtra state or an equivalent examination.
Admission merit list will be on the aggregate total of HSC examination.
Duration of the course t year part timc:
o |0 theory lectures of one kour cach.
o |20 Practical hours.
Teaching Program and syllabus

Appendix — 1

- : Scheme of Examination:
The scheme of examination will be Internal (40%) and External (60%) to be conducted

during cach semester based on the Credit Based Semester System.

*Each letter grade has a grade point associated with it as follows:
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: Standard of Passing:

A candidate has 1o sceure a minimum C grade (Internal & External) in the course taken.
(0 pass in that coursc.

A candidate who has not secured a minimum C grade in a course shall be declared to

have failed in that course.
¢

.A student failed in anv course can repeat End- semester examinations for a maximum of

three times (excluding the first appcarance) along with the subscquent End semester

cexaminations.

‘e Internal Marks obtained by the student will be carried over for declaring the result.

« A student is considered to have completed a  course successfully  and carned the
prescribed credits il he’she seeures a letter grade other than F.

« Aletter grade F inany course implies a failure in that course.

+ A course successtully completed can be repeated for the purpose of improvement.

Teaching faculty will be drawn trom the department /institution running the course. In
addition some raculty from industry may be invited.

The examination will be conducted by the respective college/Institution where the
course is being offered.

Fee Structure:

The candidate has to pay a total fee of Rs. 4000/- for the full course in Computer

Network and Optical fiber network maintenance and support.
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APPENDIX-]
CERTIFICATE COURSFE IN
COMPUTER NETWORKING AND OPTICAL FIBRE

H EORY:
! | pUTER NETWORKING:
.0‘.

( . il .
£ Network Developments, Network Hardware, Network Software. Mode of

H]'SIOI'.\"
o iy chron , ) - .. . . .
101. Asynchronous and Synchronous Transmission. llall and Full duplex

ion, Concept of DTE and DCE. Concept of Interfacing D'I'E and DCE. OS]
Model (7 Layers):- Functions ot each OSI Model Layer. The Physical Layer: -

l-,—anSIlllSS

peference
musmiSSion media, Introduction to various Connections used in Network: - RJ 45. RS -

The Data Link Layer: - Stop — and — Wait Flow Control. Sliding — Window
wait ARQ.

T

132, elc.
w Control. Error Detection, Cyclic Redundancy Check. Stop — and -

e — Reject ARQ, High- level Data Link Control (HDLC) and its Operation, X.25
acket

Flo

Selectiv
p;-otOCOL Token bus and Token Ring. Switching Concepts: Circuit Switching. P
gwitching. The Network Layers. Routing. Routing Strategics: - Alternate Routing.
Fixed Routing. Flooding. Congestion Control. The IP Protocol: - IV

Adaptive Routing.
Internet Control Protocols. The TCP Protocol. Introduction to

Addressing. Subnets.
pments used in Networking: - Bridges. Hubs. Switches. and Routers. Concepts of

Equi
Network Security: - Encryption, Public Key. Digital Signature.

OPTICAL FIBRE:
mroduction. Advantages of Optical [ibre communication.
erture of Optical Fibre. Fibre bundles &cables.Fibre: bending. Drawing

plicing & Joining of Fibres.Coupling components of

Types of Optical libres,

Numerical ap
process, Coating, Packaging.S
Optical Fibres (Couplers, Connectors, Splices), Switches, Transmiters, Recievers,

Repeaters.

Fibre Optic applications:—Telecomim.mication/Tclephone. Fundamenta! limits of’ Optical

tommunication.
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1) Crimping ol wire

g)lnwnmnnanMgtwocompMQm

3) Studying networking commands

4) Sharing Files and Folders

5) Sharing Printers in the network

6) Classification Of IP address.

7) Numerical aperture of Optical fipey.

8) Case Stud_\"_: Leam the Network design implemented in the Institute’s Laboratory
and prepare & 15 = 20 pages report, with Network Diagram. and considerations for

cxpansion ol Network.

3kok ok ok o ok o s
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UNIVERSITY OF MUMBALI

- Lia =T

Certificate Course in Microprocessor & Microcontrellers

Ohjccli"CS:

. To provide add on \.raluc course for the students doing Bachelor of Scicncee
in Mumbai University.

o At the end of this certificate course. the student should be able to write

-ograms for the mj ) e

prog fhicroprocessor 8085 and microcontroller 8051 and also be
familiar with the imerfacing techniques

o This course will enable the student to furtier take up the study of embedded
systems.

——.

e -

(For admission to Certificate Course in Microprocessor & Microcontrollers).
A candidate for being cligible for this course should have passed [1SC examination of

Maharashira state or an cquivalent examination.

Admission merit list will be on the aggregate total of HSC examination.

Duration of the course 1 year part time:
¢ 120 theory lectures of one hour each.

e 120 Practical hours.

Teaching Program and syllabus:

E Appendix — I

P : Scheme of Examination:
The scheme of examination will be Internal (40%) and External (60%) to be conducted
during each semester based on the Credit Based Semester System.

*Each letter grade has a grade point associated with it as follows:
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\“ \L”L\\ . ) , o - (II»‘“lL\ l‘””“
- ”‘“\i ;l!u\\ < ( - —7 i
Q30 \ I— e —_—
) ’ ) T
Vo 4
( ——
0% A ——
o ” — .
s - —
o0% | B+ B a— S
u“ v . /::_,ﬂ_f—"—_‘_‘_——*—"\\_
< 55% B 13
Wo -
hl
-/_‘__’__———-——‘———‘_.‘*M
2 50% C
q\]‘ 0o~ - 2
0% \J 0
S

: Standard of Passing:
A candidate has to secure a minimum ¢ erade (Internal & Fxternal) in the course taken,
in that course. .

10 paSS
A Candidate who has not secured a minimum C grade in a course shall be declared to

have failed in that course.

.\ student failed in any course can repeat End- semester examinations for a maximum of

qree times (excluding the first appearance) along with the subsequent End semester

examinations. .

.The Internal Marks obtained by the student will be carried over for declaring the result.

. A student is considered to have completed @ course  suceessfully  and  carned  the
prescribed credits if he/she secures a letter grade other than I

A letter grade T in any course implies a failure in that course.

v A course suceessiully completed canbe repeated for the purpose ol improvement.

Teaching faculty will be drawn from the department /institution running the course. In

addition some faculty from industry may be invited.
The examination will be conducted by the respective college/Institution where the

course is being offered.

Fee Structure:

The candid: = has to pay a fee of Rs. 4000/- for the full course in Microprocessor and

Microcontrollers.
3Ok Ok K
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APPENDIX-I
Certificate CO“rse%Mmessors & Microcontrollers

__ Digital Electronics
pape’

alog Vversus digital circuits,
An

Combinational and Sequential digital ~circuits.
combinational Cireults: Logic gates — AND, OR. NOT. NAND, NOR, EX-OR. De

Morgan’s Theorems, Identitics. Half Adder ang Full Adder.

sequential digital circuits: Flip flops, RS, JK, Toggle. RST, D flip flop, JK flip flop.
Master — slave. Asynchronous counters, shify registers, Concept of tri-state. tri-state

pidirectional buffer, 8 — bit latch, Concept of a Bus, Multiplexer, De-multiplexer,
Encoder, Decoder.

paper — [I Microprocessor 8085

Concept of a microprocessor, INTEL 8085, Pin functions, Internal block diagram, Data
bus, address bus, de-multiplexing the lower byte of address bus and data bus using 8 — bit

latch, 8085 register set, Flag registers. 8085 interrupts, 8085 addressing modes.

8085 Instructions — Data transfer group, Arithmetic and logic group. Jump instructions.

Compare. rotate, CALL and RET instructions, other miscellaneous instructions.

Interfacing 8085 with the real world. Periphera chips. 8255 PPI. 8253 programmable

interrupt timer. 8155 timer with scratch pad RAM. DAC and ADC interface.

Paper — I1I
Microcontroller 8051

Architecture, Internal and external memory, Registers, 1/0 ports, Bit addressing and

byte addressing, Relative addressing, Set/Clear individual pins on the port

» configuring
the port as input or output port. Simple programs.
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[)ngl' -

{. Study of AND, OR, NOT, NAND, NOR and LEX-OR gates
2. Verification of De Morgan’s theorems - gates.

study of Half adder and Full adder

(S}

study of Adder-Subtractor
Study of 7490 and 7493 counters

study of shift register (only serial in parallel out)

N N s

Study of Multiplexer and De-multiplexer
8. Study of Decoder

paper ~ ! 8085 Programs:

|. Addition (with carry) and subtraction with borrow of two 8 — bit numbers.

To find largest and smallest of three numbers.
Block transfer of data

BCD Addition

Generating a delay

Rolling display
To read 8 —switches and store the value

e I Y - N

To drive 8 — LEDs, running LEDs. Binary counter. flashing LEDs
9. To drive a seven segment LED display

10. To drive a rclay

paper — 111 8051 Programs

1. Addition of two 8 — bit numbers
To display a message
Generation of a delay loop

Interface with switches and LEDs

To drive a relay and a solonoid

DAC Interface and Waveform generation

Paper Total 24 practicals.

s %k ok ok ok ok kK
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Certificate Courge | AN
Scan Lnl)urnm

Y Maintenance
.08t
()biccmt de add on val
: -ovide add on value coupse fi
, To provide ' on v course for the students do; Qe :

pumbal University. 5 doing Bachelor of Scicnce in
At the end of this certificate courge,
’ Maintain and carry out minor repajr
This course will enable the stude

Sllu;\studcm should be able to
o 100 cdommon laboratory equipments.
Undertake the maintenance and repair jobs.

‘ Pr Sssion to Certificate Course in Laboratory Maintenance.)
(F¢ |
te for being eligible for this course should
Acan “ptra state or an equivalent examination.
Mah?:ion merit list will be on the aggregate tota) ot HSC examination
Adn“ '

have passed HSC examination of

the course 1 year part time:

tion of
ra lectures of one hour each.

120 theory

pu
’ 120 practical hours.

Teaching program and syllabus: Appendix - I

: Scheme of Examination:
e scheme Of examination will be Internal (40%) and External (60%) to be conducted during
cach semester based on the Credit Based Semester System.

r grade has a grade point associated with it as follows:

+Each lette
W Letter Grade Grade point ) |
gs%andabove | O |7 i
% - <85% At 6 !
- <70% A 5 |
55%- < 60% B+ 4 ;
Wo- < 55% B 3
0%- <50% | C 2
<M F 0

- : Standard of Passing:

‘ ‘A candidate has o secure a minimum C grade (Internal & External) in the course taken, to
Pass in that course,
f f\can didate whe has not secured a minimum C grade in a course shall be declared to have
dlled iy that course.
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wiled in any course can repeat Fnd.
A swdert o first appea Peat End- semester examinations for a maximum of three
y e\cludi”g the first appearance) along wit, the

: subsequent inations
el Lo s nd . 3 ations.
(ime el Marks obtained by the student will be ¢ SCIIERlEr examinatio

he M considered to have completeq Armied over for declaring the result.

A qudent 13 eures a letter ¢d acourse successtully and earned the prescribed
7 if heyshe secures A IEHer grade other thap - ]

it .
et

rade I In any course implies a faj|ype in that cour
¢ sc.

Hurse successfully
couts

\ letter &

completed can be Y
; repeated for the purpose of improvement,

- aching faculty will be drawn from the

¢ ne faculty from industry may

department /instituti
mstitutio i
*ition so n running the course. In

be invited.
The examination will be conducted b

y the respecti e )
being offered. pective college/Institution where the course is

Fee Structure:

The candidate has to0 pay a fee of Rs. 3500/-

for th . .
Microcontrollers. e full course in Microprocessor and

The break up of tees is as follows:

Admission Fee : Rs. 100/-
Tuition Fee : Rs. 1000/-
Library Fee : Rs.100/-
Laboratory Fee : Rs.2000/-
Examination Fee: Rs.300/-

Total  Rs.3500/-
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Ap dendix-|

Syllabus

[ndicators Display Devices & Transducers
pasic meter movement, moving Iron l

it ! . YPe instr i i ori
Ur _sification and types of printers, ument Display Device. Printers,

Cla
ymmeters. voltmeters, multime
.,,‘-king principle. Transducers, T)
;\:d cell, photoelectric transduce
Od

lers, AC-1(. Analo
Crmocouple, The
IS, piczoelectric tra

g and Digital, Construction and

rmistor. Resistance thermometers.
nsducers,

lnslrumenlation System
TR LI lized instrumentation .
{nit Generaliz : syStem and its characteristics Work . f the
following laboratory instruments: - Working principle o
8

1) Signal Generator / Function Generator
2) Power Supply Unit

3) C.R.O.

4) Ph. Meter"

5) Potentiometers

6) Colon meters

7) Telescope, Microscope and eye pieces
8) Different types of light sources

9) Spectrometers

10) Ballistic Galvanometers

ynit 111 : Basic Electricity- Electronics
A.C. supply, Rectification. Transformer —ty
Regulated power supply commonly use
concepts.

pes and working principle.
d in Instruments Amplitiers Basic

Unit IV : General Analysis of fault finding and trouble shooting.
Component testing, different components printed circuit board.

Practical Component :
Practical shared involve testing of different components. experiments with Kits.
3k ook ok ok K
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Cc'.ﬁﬁcate Course in Scmlcnndnu..,- Science and Technoloty

()bj'ccﬂ"cs'
- . . Lon o “\ " St
e TloO p““"k i Hae coure 1oy the students domye Bachelor of Science
in Moovbar e
. A the ond s (o IARNRTNRTTY VOIS,

the student should be tamihar with the
scihiconductor technology

Basic dspocis o

o Ihix course will familiarize the student with the cmerging field of

semiconductor technology so as to enable the student to decide on the
further career in the field.

-z . -

(For admission to Certificate Course in Semiconductor science and technology.)

A candidate for being eligible for this course should have passed HSC examination of

Maharashtra state or an equivalent examination.

Admission merit list will be on the aggregate total of HSC examination.

Duration of the course 1 vear part time:
* 120 theory lectures of one hour each.
* 120 Practical hours.
Teaching Program and syllabus:
Appendix — |
- : Scheme of Examination:
The scheme of examination will be Internal (40%) and External (60%) to be conducted
dUring ¢ach semester based on the Credit Based Semester Systcm.

Each leyser grade has a grade point associated with it as follows:
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Grade point

K 0
/,:’g;a—llda rd of PaSSing: —_—

A candidate has 10 securc a miimem C grade (Internal & External) in the course taken.

. q1 COUrSse.
n [hdt C
0 paSS

A candidate who has not secured a minimum C grade in a course shall be declared to

A student failed 1n any course can repeat End- semester examinations for a maximum of

d in that course.

hree times (excluding the first appearance) along with the subsequent End semester

examinations.

The Internal Marks obtained by the student will be carried over for declaring the result.

£ A student is considered to have completed a course successfully and ecarned the
prescribed credits if he/she secures a letter grade other than F.

A letter grade F in any course implies a failure in that gourse.

A course successfully completed can be repeated for the purpose of improvement.

Teaching faculty will be drawn from the department /institution running the course. In
addition some faculty from industry may be invited.

The examination will be conducted by the respective college/Institution where the
course is being offered.

Fee Structure:
The candidate has to pay a total fee of Rs. 4000/- for the full course in seiniconductor

technology .
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V.

APPENDIX ]|
UNIVERSITY OF MUMBAI

Syllabus for Certificate Course on

SEMICONDUCTOR SCIENCE AND TECHNOLOGY

I SEMICONDUCT()R SCI N\ |
pape!

, The Atomic- Bond Model
Cryst fatiees

Current ¢ Arriers

Doping of semiconductor

(SD Chapter 1)

Energy Band Model

Electron as wave

Energy Levels in Atom and Crergy Bands
Electron and Hole as Particle
Population of electron states

(SD Chapter 2)

o Drift and Diffusion
Energy bands with applied electric field
Carrier Mobility
Diffusion current equation
Basic continuity equation

(SD Chapter 3,4)

* Fundamental Devices Structure
P-N Junction Principles

DC Mode

C} Scanned with OKEN Scanner

TR

TNET



Lex

Capacitance in P-n Junction
BJT Principles
Current -Voltage Characteristjes

(SD Chapter 6)

Metal- Semiconductor Contyey
L

and MOSFT Structures
Mectal- Semiconductor Conagy

Ao Capacitol
MOSEL T Principle and characteristjcs
Nanoscale MOSFE s
MOS bascd Memory Devices.
(SD Chapter 7.8)

Reference: SD: Principle of Semiconductor Devices — Sima Dimitrijev

paper 11: SEMICONDUCTOR TECHNOLOGY

o Integrated Devices Technology and Electronjc
A Diode in IC Technology
MOSFET Technologies
Bipolar IC Technology
(SD Chapter 10)

* Devices Electronics and Equivalent Circuit
Diodes V

MOSFET
BJT

(SD Chapter 11)

* Photonjc Devices

Light Emitting Diode

! FQim',. 5
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photodetectors and Solar cel|

| asers
(SD Chapter 112)

microwave FET and Diodeg

GaAs Versus Si

JFET

MESFET

HEMET

Negative Resistance Diodes
(SD Chapter 13)

o+ Power Devices
Power Diodes
Power MOSFET
IGBT
Thyristor
(SD Chapter 14)

Reference: SD: Principle of Semiconductor Devices — Sima Dimitrijev

Note: The approach can be described as a significant emphasis on explanation by
wmds and figures. Related to mathematical equation. the main role of the word is

not to guide the mathematical derivations; it is to explain the meaning and the role

of different types of equations.

Practical component will be based on theory leamnt. It will include visits to

nstitution with device fabrication facility.

ok ok ok ok ok
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Certificate Course in Medical Electronics

) JECTIVES
COURSL 0B
" pm\’ide add on value course for the students doing Bachelor of Science in Mumbai University.

Undcrsland the generation and source of Bioelectric & Biophysical signals

cognize the techniques that are used for recording and measuring bioelcctric and Biophysical

—

-

L

s‘iﬁnals

mwrc‘t‘iate the procedures used for imaging the Human body

l mic‘l‘\'“‘“d the technology that is used in Diagnostic Medical Flectronics Instruments Lguipment

on o Certibicate Course m Nedicai ieetronies,)

f3v .~

\ canddate dor hk"“:—'_t"'glblc for this course should have passed HSC examination of Maharashtra stat¢
quinalent examination.

or A e = M 1 ~ e - ~
\gmisston merit list will be on the aggregate total of HSC examination.

ation of the course 1 year part time:
120 theury lectures of one hour each.

120 Practical hours.

Pur

Teaching Program and syllabus:
Appendix — 1

: Scheme of Examination:
The scheme of examination will be Internal (40%) and External (60%) to be conducted during each

semester based on the Credit Based Semester System.

+Fach letter grade has a grade point associated with it as follows:

o Marks Letter Grade Grade point

_85% and above @) 7

W - <85% A+ 6

M- _<70% A 5 )
- <60% - |pB+ 4

Wa- < ssv, B 3

4o

e s ¢ )

40% B

O\AW P‘ ] O o
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s Certificate Program i ;:

Medical Clectronics
(Phasc-I, Diagnostic Instruments)

ypout the Program :

edical electronics tcchnolog}’ is changing so rapidly, that every day something new is discovered
. rnclopcd for benefit of mankind. Today, we are witnessing an increased use of electronics devices in
o dc:I:dicnl field. The major factor behind the rapid progress in health care has been the development of
the n;clcctronics, micro-controllers, digital signal processing, electrodes, transducers, data processing
m“;:r iques, etc. The present-trend in medical electronics technology worldwide is towards developing
;eif,;?y sophisticated and reliable equipment.
115

rherchoze the program “Medical Electronics — Diagnostic Instruments™ has been prepared considering
(his present trend. The program dt_mls vfnth diagnostic medical electronics instruments. It covers the
Apatomy and Physiology, BlOlOg_lcal signals & waveflorms. Diagnostic technique. Electrodes &
']-I.ﬂn,vduccrs and the Instrumentation associated with the instrument.

The major topics that are covered in the program are:
. lluman Biclogy

Basic Flectronics

[esting and Measuring Instruments

« Generation and Recording of Bioelectric Potentials
« Physical Measurements

¢+ Recording Instrumentation

»’- Measuring Instrumentation

' X'Ril} S

o Advanced Imaging Systems

o Patient Safen

IDIII':I(iOlI: I Year (30 Weceks, 120 Hours, 4 Hours/Week))
Thcoryi 60 Hours (2 Hours/Week); Practical: 60 Hours (2 Hours/Week)
Contents

apic Hours

Human Biology 08

I The Life and Human Cecll

.2 The Blood

3 The Cardiovascular System
4 The Respiratory System

5  The Digestive System

1.6 The Urinary System

1.7 The Reproductive System

1.8 The Skeletal and Skin System
1.9 The Nervous System

.10 The Special Senses

(3 Scanned with OKEN Scanner



pasic Electronics

| Electronics Devices and Components
2.7 Oscillators and Multivibrators
35 Transistor Amplifiers, Operational o
5‘4 o SUppl'xcs,'vohagc Regulators, SMPS
25  Integrated Circuits: IC741, IC555, etc.
0.6  Digital Electronics

Testing and Measuring Instruments

31 Voltmeter. Ammeter, Multimeter. Insulaton Tester
3.2 Signal Generator, Function generator
3.3 Cathode Ray Oscillascope

Generation and Recording of Bioeleetric Potentials

4.1 [he Cell as a Bioeleetrie Generator

4.2 Llectrocardiography (ECG)

4.3 Flectroencephalography (EEG)

4.4 Llectromyography (EMG) and Evoked Potentials (EP)

hysical Measurements

5.1 Blood Pressure and Flow

5.1 Blood Oxygen Saturation

5.2 Heart Rate and Heart Sounds
5.3 Respiration and Temperature
5.4 Lar and Skin Responses

Recording Instrumentation

6.1 Electrodes

6.2 Basic Instrumentation

6.3 Clectrocardiograph

6.4 Electroencephalograph

6.5 Electromyograph

0.6 Phonocardiograph

Measuring Instrumentation

7.1 Transducers

7.2 Blood Pressure, Blood Flow and Pulse Oximeters

7.3 Heart Rate, Respiration Rate and Temperature Meters

7.4 Fetal Monitor
7.5 Audio Meter and Hearing Aid

X-Rays

8.1 X-Ray Physics

8.2 Fluoroscopy wad Radiography
8.3 X-Ray Tubes

84 X-Ray Equipment

e

14

04

04

02

10

06

04

-
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