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INSTRUCTOR' S GUIDE

Form 1 Cb_!ilrse Description

8 o'r m 2 Course .COl.l.t. ent

Form 3 I 1 me Table

.E'*‘o r m. < lesson P an

Form 5 Laboratory Praclbtice Pltan

JULY 3 1985

Telecommunicaltions Wraining t'nstibutbte

Bureau of Telecommunicalions

— 162



Form | TTL/JICA-Rp

—y

{ Caurse Coﬂe:

COURSE TITLE: :

* [NSTRUCTOR'S GUIDE
COURSE DESCRIPTION

Buration:

“Issued: -/ 1985
B —

By:
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_ Borm A TTV/310A-RY

|NSTRU(TOR g PHIDI/IAB PRAFT!LF PIAN Course cano" C Page; [1h Practice No.

HME' HMN UHH%;%THQ ‘ ' H}N'N‘NT '»HMMARY AND R‘E'HR'I'HE‘M
]
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Form & TTI/JICA-Rp

INSTRUCTOR'S GUIDE | lab.Practice No.

LARORATORY PRACTICE PLAN Pages - 1S

ssued: /1985

SUBJECT: | | - | Course Code:
0BJECTIVE:
TINE | BALN UNETS/STEPS CONTENT SUNMARY AND REFERENCES
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Form 44 TT1/J1CA-RP

NSTRUCTOR’S GUIDE/LESSON PLAN | Course Code: ~ [ Page:. . | Lesson No.: .

T PINET | MAIN UNUTS/STRPS CONTENT SURMARY AND REFTRENCES
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Form 4 TTI/JECA-RD

CSUBECT:

© OBJECTIVE:

[NSTRUETOR' § GUING-

U LESSON PLAN

©OTIME | MAIN UNTTS/STERS

CONTENT SUMMARY AND REFERENCES

lesson Nolt

Page:“\' 1/

Jsﬂgm_:/.

. Coﬁrsb Code:
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Form 3A TTIZIICA-RE-

(] a‘ t.e

: Morunit

CIRSTRUETOR™S GUINE/TIME TABLE. | Coerse Code /Title:

n 2z { Hame ).

et

,-*\-'_f'*' erpoon ( Name)

2 lage:

R S E S R
. e
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“Form 24 TTI/JICA-Rp-

—

R'S GUIDE/COURSE CONTENT [ Course Code: | pager o

| tusrUCTO

" No. - - _ "1"1.51_ of Hodul.eh‘__ e . Diration '} lnsl'rﬁ-ct'pr
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Forw 2 TTU/TICA-RP

| cOURSE TITLE:

[NSTRUCTOR™S G0IDE ~

COURSE CONTENT

e e —— i 4 e i ——

bage 1/

Tssued: /0 19851

Cbursa.Coﬂeﬁ

No.

List of Modules

Duration | [nsirnctar'f
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Feru 1A TTI/STCA-RY

IRSTRUCTOR'S GUIDR/COURSE DESTRIPTION | Gowrse Code/Titles . | Pages
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NEHER—T7 @

- Digital Tmnsmissi_on(ﬁ%i‘ o fiks . EED‘J)TJ rgedmR
: : (4 z~742 U7/a/)

COURSE CODE ZOYJT-BS

COURSE DESCRIPTION | DURATION 12 WhEKS

o o , ISSUED ~Oct. 16, 1985
COURSE TITLE ] WING  Carrier, Radio

DIGLTAL TRANSWISSION TECHNICIAN COURSE o : .~ & Power Plant

1. For. Whom _
Technician and Maintenance Staff for Digital Transm13310n,

Dlgltal Radio and Power Plant Svstem.

2. Course Period

August.29.— October 8, 1985

3. Quallflcatlon Level of Txalnee _ _
In-service and’ vocatlonal school graduate who have basic knowledge
of modulatlon and demodulqtlon technlque and log1c_c1rcu1ts and
who have-experiénce iﬁ fhe maintenanée of the existing eguipment

of the Bureau of Telecommunications.

4, Coursé Objective.' _ _ _
The objective of this course is to understand and analyée the
funcﬁion and facilities of the Digital Transmission, Digital
Radio and Power Plant equipment system in order_tcrmaintain and

to operate the overall PCM, Radio and Power Plant Telecom, System.

5., Course Content

The content of this course is shown in Annex 1.

6, Instfuctdr
"A. PCM COURSE
Mr, Cipriano Catapusan Mr, Norman Albarillo
Mr. B1andin0'Te0pe : Mr. Alejandro Balmores, Jx.
Mr. Mlguel Olayvar
B. RADIO COURSE .
Mr. Nerio Madarang: : Mr. Charito Refuerzo

Mr. Gilberto Fajardo - Mr, Ramon Sahtiago

KEBELBICA 2 b5 2 %= A« H4 FICHEBT S



7.

C. POWER PLANT COURSE _ .
' Mr. Roman M. Veluz, Jr,. . Mr. Raul Bautista :
Mr, Reynaldo_Carplo - Mr. Salvador Escador-

'"'Mr.”qustiﬁjFiguetoa

Document and Material:

A. PCM System" ;

a.

b.

Text for thls Course

" Digital Transmission Technique

PCM~30 Términal Equipment (VE MUX, SIG-B MUX) .
PCM-30 Line Terminal Equipment (Line Term, MR, SV MR, OW MR)
Practical Meaéurement

Digitél HuitipléXer.

Optical Fiber

Equipment

PCM~30'Systém Terminal Equipment
8 Mb/s & 34 Mb/s Dlgltal Multiplexer B
PCM Channel Test Set, Error Rate Measurlng Equ1pment

PCM Line Test Set Transmission Measur1ng Test Set, etc.

B, RADIO'System

a.

Text for this Course

‘Digital Radio System

SHF Digital System

UHF Digital System

Introduction to Satellite Communication

Instruction Mamuals to SHF Trénsmitter-Pkeceiver; Modulator-
Demodulator and UHF Transmltter-Recelver

Instructlon Manuals to Supervisory Equlpment (NAR NAB) and

Switch~over Equlpment (NAL)

Equlpment

6GHZ~68M1s Digital equ1pment w1th Superv1sory and Switch~over
SOOMHZ -4MB Dlgltal Equipment Supervisory

" Measurement Equipment for B1t_ErrquRate, Wideband Trans-

mission, etc.
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¢, - POWER PLANT System

a. Text for this Course
' Basic:Engiﬁe—Geﬁerator'_
Outline Power Plant System

. - New Power Plant System

b. :Equipment o
' ' Engine-Generator. Set
‘Rectifier Equipment and Control Equipment

Storage Battef& and Sdlér'Battery_

—174—




Annex - 1

A. PCM System

L. Basic Concept of TDM and Pulse Code Modulation . ( 6 hrs,)
-2, PCM Theory _ ' . (28 hrs.)
3. Digital Multiplexer : ( 6 hrs.)
4, Tnstrumentations _ ' . (23 hrs;)
5, ' PCM Experimént and Practice . {73 hrs.)
6. Optmcal Flber _ . . ( 3 hrs.)
7. :Spec1a1 Lecture for Two (2) Subjecte _ _ { 9 hrs.)
8. Maintenance Lheck | . ( 8 hrs.)
9. Observatlon of a PLDT Telephone-Repeater Station ( 4 hrs.)

B. Radio Sys(em

1, Basic Theory of Digital Radio Transm1531on (18 hrs.)
2, SHF and UHF System _ ( 6 hrs.)
3. SHF and UHF Equipment (12 hrs.)
4, Supervisory and Control Equipment (12 hrs.)
5. Compositioh, Operation, Alarm, Adjusting Testing

and Repairing for:

5.1 SHF Equipment (64 hrs.)

5.2 UWF EQuipment. (20 hrs.)
5.3 Superviﬁéry and Control Equipment (10 hrs.)
6. Special'Lectufes for Tﬁree (3) Subjects { 9 hrs.)
7. Observétion'of a PLDT Radio Terminal ( 4 hfs.)
8. Final'Examindtion . { 4 hrs.)
9. Troposcatter System ( 3 hrs.)

€. PYower Plant System

1. Outline Power Plant Systeﬁ { 3 hrs.)
2. Engihe Generator Set { 6 hrs.)
3. Rectilier Equipment { 6 hrs.)
4, Storage Battery and Solar Battery { 6 hrs.)
5. New Power Plant System {3 hrs.)
6. Final Examination and Closing Ceremony ( 6 hrs.)
D. HNon Technical Course . _ (18 hrs.)
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Digital Transmlssion (#ﬁé’i i&%’i’i Bh) /H7°3 R ‘
(jwﬂ#T«XjU?/a/)

_ - | ‘*cOURSE CODE.' 7

" COURSE DESCRIPTION © -l DURATION 1 WEERS

| R | | ISSUED  Oct, 16, 1985

COURSE FITLE ' WING Car;iér, Radio
DIGITAL TRANSMISSION ENGINEERING COURSE & Power Plant

—
1. TFor Whom

System Engineers for Digital Transmission,

Digital Radio and Powér Plant System.

2, Course Period o
October 17 - December 20, 1985

3. Qualification Level of Trainee
Graduate of Electronicsg and Communication and Electrical
Engineering courses who have knowledge about cohventional

Carrier System and can understand basic modulation techniques.

4, Course Objective _
The objective of this course is to enable the trainees to
under stand the concept of Digital Transmissiqn:Systém and
to be able to learn how to plan,—dperate and maintain the

overall PCM, Radio and Power Plant Telecom. System,

5. Course Content

The content of thlq course is shown in Annex 1

6. [nstructor
A, PCM COURSE
Mr. Cipriano Catapusan Mr. Nomran Albarillo
Mr. Blandino Teope Mr. Alejandro Balmores, Jr,

Mr. Miguel.Oléyvar

B. RADIO COURSE
‘Mr, Nerio Madarang = Mr. Charito Refuerzo

Mr. Gilberto Fajardo - Mr. Ramon Santiago

K EBABICA ¥ 2 b T 75— K e HAVICHEHT B,
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C. POWER PLANT COURSE _ o _
' Mr. Roman M. Veluz, Jr. Mr. Raul Bautista
S Mr. ReynaldO-Caﬁpio : Mr. Salvador Escandor

Mr, Agustin Figueroa

7. Document and 3 Material:
' A. PCM System

a, Text for thls Course
Dlgltal Trqnsm15510n Technlque
PCM—30 Termlnal Equ1pment (VT MUX SIG B MUK)
PCW-BO Line Termlnal Equlpment (Line Term. MR, SV MR, OW MR)
Practical Measurement .
Digital.Multiplexer
Optical Fiber

b Equlpment
PCM-30 System Termlnal Equipment
8 Mb/s & 34 Mb/s Digital Multlplexer
PCM Channel Test Set, Error Rate Measurlng Equ1pment

PCM Line Test Set, Transmission Measuring Test Set, etc.

B. RADIO System
. a, Text for this Course-
' Digital Radio System

SHF ﬁigit&l System

UHF Digital System

Introduction to Sa?ellite Commﬁnicatiop

Instruction Manuals to-SHF.Transmitter;Receiver,
Modulator—DemodUlator and UHF Transmitter-Receiver

Instruction Manuals to Supervisory Equipment (NAR, NAS) and
Switch-over Equipment (NAL)

b, . Equipment - )
6GHZ-68MB Digital'Equipmentlwith Supervisory and Switch-over
800MHZ-4MB Digital Equipment with Supervisory.

Measurgment quipment for Bit ErforrRate, Wideband Trans-

mission, etc.
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POWER PLANT System
a. Text for this Course
' Basic EnginevGeneratdrf-
Outline Power Plant.SYStem

New Power Plant System

b. Equipment

Englne—Generator SeL
Rectifier Equlpment and Control Equlpment

Storage Battery and ‘Solar Battery

—~178 -




CAnnex - 1 y s
A, PCM System {120 hrs.)

-1, . Transmission Standards and Logic Circuit _ (18 hrs.)
.2.- PCM Theory o o 7 . {42 hrs.)
3. Digital'Multiplexer N ._ _ ( 6 hrs.)
4, Instrumentations ' o ( 6 hrs.)
5. fCM'Experiment.aﬁd Practice : _ (i8_hrs.)
6. SpeCiél'Lectures'for Two'(Z)'Sijeété { 6 hrs.)
7. Maintenance Check _ | - :1_ - ( 6 hrs.)
8. Observation Trip to a PLDT Teléphone;RepeaEer ( 6 hrs.)
Station
9. Review and Final Examination (12 hrs.)

B, Radio System (120 hrs.)

1. Basic Theery of Digital Radio Tranémission _ (18 hrs.)
2. SHF and UHF System { 6 hrs.)
3. SHF and UHF Equipment (12 hrs.)
4, 'Supervisory and Control FEquipment ' (12 hrs.)
5, Compesition, Operation, Alarm, Adjusting, Testing

and Repairing for:
5.1 SHF Equipment
5.2 UHF Equipment

5,3 Supervisory and Control Equipment

6. Special Lectures for Three (3) Subjects _ { 9 hrs.)
7. Observation of a PLDT Radio Terminal ( & hrs.)
8, Digital Radio System Design (18 hrs.)
9, Final Examination { 9 hrs.)

¢. Power Plant System (42 hrs.)

1. Oﬁtline Power Plant System_(including Review) ( 6 hrs.)
2. Engine Generator Set (including Practice) (18 hrs.)
3. Rectifier Equipment . . { 3 hrs.)
4, Storage Battery and Solar Battery { 6 hrs.)
5. Power Plant Devices and Circuits { 3 hrs.)
6., Introduction (orientation) and Final Examinations { 6 hrs.)
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- Farw L TTIATECA KD

 INSTRUCTOR'S GUIGE

COURSE DESCRIPTION

nurallon 5 waeka

IssUUL

-IURE'

HWRGFTITIF' Power Plant Tachniciun Course

1e FOR WHOM:

Power Plant Teohnlolan in Govermment and Private Entities,

2, COURSE DURATION:

Four (4) weeks and iwo (2) days. plus three (3) adays

Non—Technical Course,

3. QUALIFICATION LEVEL OF TRATNEES:

Vocational/Trade School . grnduate in Auto-Disgal Mechanic,
3rd year Mechanical or Blectrical/Electrohic Engineering

studenta or any equivalent with practlical knowledge on

~Internal Combustion Englne,

4, COURSE OBJECTIVES:

a. To familiarize operating/servicing personngl with
the principles of Diesel Engine Generator Set, so
as t0 ensure the most efficient engine performance

under all operating conditions,

b, To provide preventive maintenance, trouble-shooting,
repalr and technical instructions capable to be
performed by the operators/technlioiamne, and to
restore operation of the soet in the evant of &

minor malfunctlion,

5. TEXT BOOK AND MATERIALS:
a, Text Bgok

(1) Standby Engline Generating Set

(2) Rectifier System
{3) Manual for Storsge Battery

{4) Silicon Solar Power Supply System
{5) Power Plant Device and Circuilt

L
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Form 1A TTI/JICA-Rp

R N » =
]NSTRUCTUR'% GULDE /CQURSE DESCRIPTICN Course Ct\rdﬁ/TiUE:' o6Jn - Page: 2/2

b, Materials

(1) Engine Generator Set
(2) Rectlifier Equipmont -
(3) Battexy

(4) Solar Battery
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Forw

PATLAIEY K

INSTRUCTOR'S GULDE

COURSE CONTENT

Page:

o

fssued:  / iﬂAS_

Course-tudu 065T

——

No.

1

(OURSE TITLE: ~Power Plant Teohnloian Course

List of Nodoles

Duralion

lostructor

QPERATION N _

Alarm and Indication

Manual and. futomatic Operation
MATNTENANCE

Englne Generating Set
. AC Generator and Control Cubicle
Maintenance Procedures

ADJUSTMENT -

Setting Values.
Relay (84G) of every kind

TECHNICAL DESCRIPTION
Bngine and AC Genorator
Control Cubiecle
Theoxry of Operation

- REGTIFIER

LOAD BATTERY

SOLAR BATTERY

OTHERS

3 Days

3 Days

3 Days

5 Days

2 Days
2 Dyys-
2 Daysg

2 Days
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Form 3 TTI/J][‘A-RI‘

IHSTRUCTOR ™S

IR RIES

TIME TABLE

Page: 172 '
Issued' T/ 1945

COURSE TITLE:

Power Plzmt Teclmician Course

' Datoe '__Mo.r ning ( Nam) Afternoon( Nanme)
A . _..__Np_n__-i__';Tg'gh L
il _Non = Tech.._. —
W __Non = _Tech i o
. TH{Introduction. ______,,__:'Diagno_stic“ Pest | Solar _Battery (Lec.) . _ }
A ®|Solar Battery Experiment. .. | Solar Battery  Experiment
— S — - - [T PSS VR SO = ————
c - - - - —_—— =
o ___M|Batteory _?ririoip].as_&,_Constructiona Battery Principles & Construction]
7| Battery - Load | Bagic Conecept of. Ractl.fier
: ¥ Basic Concept 'of _Hectifier Reotifier/(}harger System
TH Reotif:.er/chargen Sy’{!tem__.._n__.___m_,m---. Power Jlant Sequence of- Operation
SR 'F_Power Plant Sequence of Operation Powe_r,;Pfla.ntﬁSéquénce---of--Operation
£ — — — - - ) e -
K (Special Lecture) (Special Lecture)
MPower Supply Unit of PCM .General Telecom. . . . ... .
Types of Power Performance(E/G) Preparation and’ Operation
TPlent System . . Specification | . . . Instructlon - oo
il Technical...Deseri.p_tion e _.._..Technice,l,ﬁ,,Dagscriptj_on..__...
M. _R.E Y 1 B Wwwwwmwn"w_“m_;E&Ax;_A_MMM_I-"N A -P-T-0-N-
| Guldance for Maintenance Guidancd for : Maintenance
- Bl (Bngine) . | . (Engine). o
| 8 i R P S
& e S SO
ﬁ‘__u_AQWQ?ﬂGEﬂf¢EWMMQiQ§QHaﬂQ6_____m___AQ_GeneratorFWAA;Mainxenance____,
Engine Daily Se"*\rice Starting :Battery Charger
___ 9| __ Fuel .. _ - __ Rank - I Battery.. ______._-.__.__._Outpu,t__vx)]_ tage. -
Alarm and : Check and Operation Procsdures
Ml Indeation . preparation (B/6 and ContpaliCubicle) (Lab)

— 183 —.



Form 36 1714 1CA-RY

ey

Dlt!‘

_ TH
i F

R B Y I

Adjustment_

FIELD

;NSTRUCTOR‘S fUle/T[H! TABLE 1Ceursc Code /T|Ele

D . DT

1]AC. Generator, Output Voltage.

B.Y

Topression/ Evaluation

Mr) rnin t:( Nam-‘)'

Il Automatic Operation (Laboratory)
Tend Oporation Expexﬂ.ment
(B/G and Control. ;Cubicle)

e bty e R VOV

06 g Page: 2/2

TRIP.

'R
f

AT Le | noo n( hdme)

T Au%o Hanual Opexd tions “Hxperiment
(/G and Control ;Cubiole) "
Test Oyeration Experiment
(B/G and_Control Gubiole) L
Lu..t.omati,fé“'Y.Ql,tagfgvﬁal,ay ,,,,,,,,,,,,,,,,,,,,,,

B Trouble--shootlng {Seca VI)._,__ ... __

(Secs V) ... .. .

RE‘IIEW

L

;;,EWI;ELJlekAﬁm_ngNB,;hw
. |PINAL . EXAMINATION .

6L 0S8 ING. .

B REHONY. .

'
. i
i
R —_—— —_— ; -— — B VU _———,7,};- ——— e —— — -
- - : - {
i
i
- S SV L
i
!
SR S - —— _ e - —
: i
1 .
H :
- - S S - :
i
- NS N Y S
- R SR S e s i — [
e L S U
B S e e
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1 hour

%0 minsu
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Heaning of Decibel
- Some formulas '

1

Milliwatts
Matts ~ Kilowalts
Vatts - Microwatts
Volts ~ dBm

Some Exercises

Conversion of Watts:

Decibel- Ratio of Gain or loss erTesoed in

logarithmic Yorm.
Fo. of dB = 10 log Pé

P,
1

aB = 20 10IT B

o]

dB = 20'10

Hl+4 =
o) H"

H4

Whege: P~ oulput power
‘ - P, - inout. "

E .~ output voltage
- inpﬁt voltage
- output current

~ dinput "

dbBm =

1% 1077
10 ]ob Qva ts) - datts
a3 .=_10 Swattq} Hicrowatts
- =0
15
v o= 10 d@ﬁ;ﬁ:ﬂ@wsx

dBm

I

0 log P (wabbs)  pii195uatts

l\\lhliluh £ GURE : Lessun N [ ]
thaox PLAN | '75531 |
| - . ‘|$Sﬂfd: _|ﬂxa
".\‘l'rl;J_E('TV: ' j‘.".",if"'" Fade: |
ORJECTIVE:
TINE | MAIN UNITS/STERS CONTENT SUNMAKY AND REFERENCES

*ﬁ%ﬂ%mﬁ@kb@ BHOPR A CICRE L, IO T
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Form 1 TT)

JITA K

1.k

SHRIEET:

TINE

O] MALE BNITSSSTERS

HRIECTINE:

INSTRRETOR™ S GUINE -

S50NCPEAN

Page: 2

Assned:

Lesson oo 1

Canrse Tedo:

1983

ru,___%__f~_wu -

COXTENT SUMMARY ASD HEFERENCES

- Sample Problem:

An smplifier has a power gain of 8dB
The inpub power-to.the amplifier is #dBm.
Compute the outpult power in mwv.
Solutionr

P, -

4dBm Po

1st Sol: A = 8dR

3
I

P, A
ndhm + 84B

12 dBm ‘
Pn’gwatt52

10 log
- 1 x 1077

P, (w)

1 x 10"5
Po(w)

1 ox 10—5
]

nu

dBm

3§

12= 10 log

log lo log

3

1.2 =

P

PO

1x107 7 antilog 1.2
15.85 mw

2nd Sol:

4Bm 10 log Y4

D

1 x 1077

A =10 log Py

it

logg
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IY\TRULTOR 5 P“[Hf I!\\ON PIAN

Coursy ludr .

ln's\un Ne

1

Fdﬁt‘"

:27

TINE

’AMINHH]M sﬂP

A . ]‘i .o.

8:30~%f}
|

i Hou%

10:00

10:15

1 Bour

- Projector
- Transparenci

'Concent of

Rev1ew
Olultiplex
~technique
Overhead -

Chalkboard

Apnalogue/
Digital
Diffe:ence

QHP

Advantages
and diszad-
vantages of
TDi1

several Dulse
nodulations ;

illustrations’

OHP
chalkhoard

-ReV1ew of preVIOus lessonq by 2 tralnoo"
Deflnltlon of:

a) ‘Multiplexing

b) Space Division- MultlnleX1ng

¢) TFrequency Division Multiplexing
és d) Time D1v151on Multlplex1ng

(_General Des crlptlon page 1)*

__,_,_._._,...........,..._......._.........__._.._......_._

Show the difference of Analogue and
Digital Signals_by definitvions,

eYﬂmplO% and 1llustrat10ns

2.

I T I N ]

.

IUNT[NT HHHHAR\ AND RI}IRINfI\

(Use figure 1 page’ ))

T N )

Discuss four reasons why TDI is well suited
for pregent communication system.

Show the:relationship bétween fhe cost

of Analogue System and Digital trans-
‘mission (page 6) .
Digcuss the disadvantages of Digital
transmission (page 6)

Clagsification of Pulse modulabion

' Table 3-1 lage 7

Definition by using illustrations
PAI P
PPH PHM
Pall (use 4-bit code)

C.
d.

Ce

-
b-
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Furm {101 JICA KE

- (RNERUCTOR S Qe | i Csun \eso
S SON PLAN . b 3.
I:<.<1|--‘I: : .I'lRﬁ.
i :il'RJ.F.l’T: CCwlrse Ve
k ORIECTIVE:
TINE - | MAEN BNITS/STERS | CCDNTENT SUMMARY AN BEFERENTES
P, = 1°x 1077 antilog Q.4
dB = 10 log P,
Py = 1 x 1077 antilog 0.8
P.
1
P=1x 1072 (antilog 0.4)(antilog 0.8
PO = 15,85 mw
3 -
v = ﬂo—%%?lw ¥ 107%% &
Givan:
dBm = 6
R = 600
Solution:
. _E .
_ dBm  x 10 “x &
Vo= 10 “AG .
%
= 10 60 x 1677 x GOO
10
V = 18,97
—

p—
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INSTRUETOR'S GUIIE,1.ESSON PLANi Course Coler | Page: 2 Lossun Noo: 2

-T

TINE | MAIN UNITS/STEPY

CORTENT SUMMAKY AND REFERENCES

Chalkboérd

12:00

Continuation:
Conoepﬁ of several pulse mddulation:.
(board the different pulse modulations

(Refer to figure 3-1 on pagé 8)

s T

Ask the trainees to illustrate in the
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 Farm 48 TTLAY I kP

| ISTRUCTOR"S GiITIE/ 1 ks soN PLAN! Corse Cade F Pagriz s [lessen Ner 20
TING MAIN'HNITSfSTqu'flf © " CONTENT SUMMARY AND KEFERENCES . -
Pth_ . BaSiC - : . “ o . . 7 o .
1 Hour | Concept of 1. Describe the basic idea on how time
1 Tdime Division P e s C -

50 mins Multiplex. D1v15?on.ﬂgltlpl¢x1ng is carried out
'OHP, trang— by using Figure 3-2, mage 12.
parcncies '
chalkboard
Sampling N .

‘Theoren 1.  Discuss the Sampling Theorem and show
Chalkboard the spectrum of FPAM signal by using
oy trangparencies.
transparencies 2. Lxplain the effect of non~ideal Low-Pass
filter using PAM signal spectrum.
%+ Discuss sampling rate.
Break
1 Hour N
, Guiz
30 vain(
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2 hours
BO'miné.

42:00

lNSTRUCT{JH'S UUII_II'I,"LESSGN ‘PI.AN Course Cule: L Page:-f - Lesson &- 3.
.TlhiE MALN GNITS,/STERS CONTENT SUMMARY AND REFERENCEN

e

1 lir. ‘Review Review on previous lessons conducted by

. IProcess of

P00

lodulation

two trainees

1. Process of PCM (Figure 3-3, page 13%)

a. Define and exvlain the different
processes involved in FCI1 modulatios

with the aid. of transparencies.

(Use the values 2;8, 6.2, 4.6, 1.2 & 2.7
in representing discreet values of the
pulses in PAM signal.)

———————— Hoon Break — - - ~ - =
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NﬂﬂMTORb!MIm nxum NANLansL(mh O?JTBS

NMF

MAIN GNITS STEPS

2_ E-\\ull -N'h.-:.'

Mg‘

: IUNT!NF \HMMKR\ AND HI}IHINII\

|

PGM._
30 Minc

- OHP |

transparen--
cies chalk-~
board

30 Mind.Smooth Noise

‘Chalkboard

Quantizing

50 Mins

Noise
| omp

i transparenci
chalkboard

LQuantizing
Noise

continued:

Sampllng Noise Refer to page ?O Flgure B 5 and

1. Show wlth the use of OHP the - opectrum
of PAM Pulse traln.

2. Show what effect 1s caused 1f

a) Sampllng frequency is 1ower than twice
"the maximum frequency which is the
original signals,

b)eSampllng frequency is higher than twice
the maximum frequency or the orginal
signal. . :

With the use of the PAM Pulse traln spectrum,
explain the effect of non-ideal low-pass
filters %o signals at the transmlt terminal
and at’ the receive terminal,

(Refer to Practlcal Measurement textbook
page 8.) -

Quantizing Noise - The error appearing since
the waveform of a quantized signal
is only an approximation of the
waveform of the original signal.

es

a) Show why Noise or Quantizing error at low
level is excessive by computation.
(Use the valwe 2.4 and 7.4 to represent
two pulses)

b) Show by illustrating why the biggest error
that can occur is equal to half the size
of the Quantizing Step.

¢) Explain:
1. Uniform guantizing
2. Non—uniform guantizing

(Non-Uniform quantizing is a result of
uniform quantizing and Compression.

Also refer to page 227)
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| (HSTRURTOR'S GUIUE/LESSON BLAN | Course Code: | oraser 3 [ Lessen Moz 3

- TIME *

HAIN URITS/STEPS

CONTENT SUMMARY AND KEFERGNCES

30 Mins

.Companding
Characteristic

Application of A-law & re-law equations -

d) Show how the formula Nq = .
o - R B~
reduces the quantizing noise'power to

e

¢) Show by illustration how quantizing
noise power is almost constant regardless
of the level of the original signal.

(Refer to page 25, Tigures 5-2 & 5-3%.°

BREAK

(page 26}

(Refer to Figure 5-4, page 26, Figure 5-5
page 28, and Figure 5-6 page 29.

-~ QU I % -
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[ INSTRUCTOR'S GOTNE/LESSON PLAN [Course Codes . | Pages /| Lesson Neo 4
rf—'fllﬂ? | HALN UNITS/STEPS CONTENT SUMMARY ANI. REFERENCES
5 - -] - - : =
AWM. : ' Review of previous lessons by two
1 hre _ trainees
" ENCODING |
%0 mins. Discuss the 3 different coding rules.
(a) Natural Binary Code
(b) Gray Code
(¢) Symmetrical binary code
10: 00 I : Break

Uniform Coder Discuss the principle of coding in
Figure 6-1 page %2 & Figure 6-2

1 hr,
Z0 mins. page 34
Hon~Uniform . _ .
Coder 1) Explain non-uniform coder as outlined
on page 35.

2) Refer to figure 6-3 & 6-4 pages 36 &
A% respéctively.

1-

12:00 s " - Break -
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Furm L TED JE0A g

R - LNSTRICTOR'S GHLRE ' Lt v 4 -
LESSON Pian N I e 1
| Issu»ﬁr C1xs
©SBRIECT: R S , Canrse Foide:

ORJECTIVE:

TINE WAIK UNTTS/STEPRS CONTENT SUMMARY AND REFERENCES
PM
1 o
FRAME ALIGRIZHT . :
1) E;plain Bit Synchronization by use
OHP of 1llustration
~ hour tramsparenci?s
30 mins. ; Bit synchronizabtion involves making the
! frequency of clock pulse at the trans-
mitting terminal coincide with that at
the receiving bterminal. .
(Refer to page 39)
2) Explain the frame structure of PCH-%0
system by showing figure 7-3 page /i1
3} Explain channel-associated signalling
and common--channel signalling on page 44,
(Refer to Figure 7-3 page-41.)
%:00. : T Break
11 nr. _ - O uiogz -

120 ming.
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SERJECT

ORIECTIVE:

Faem 4 FTE JICA B

ISSTRUCTOR™S GRIDE

IS SON IV AN -'_ ' s

P

Clssard:

S legirse Fonfe:

I .{..‘_‘\‘S.l‘“ \[n.‘ : 4}‘-

l

fags

S —

0 mins

12:00

A X
TIME 1 MAIN GNITSASTERS
| .
A..M. ',
4 hour’
i
Line Trang-
nission Code
30 ming.
1-:00
1 hr.

2

CONTENT SUMMARY AN REFERENCES

Review of previous lessons by 2
trainees

Discuss the different conditions

required respecting line transmission

code., Show the power .spectrum of

unipolar and bipolar codes,

(a) WRZ code
(b) RZ code
(¢) (MY code
(4) AMI code

Hefer to figdre 8-1 page 46, Tigure

8-2 page 47
~-Break -

Discuss by the of illustration the

rules to be followed in HDB-%2 code.

(figure 8-% page 48)

- - Hoon Break -—-
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[KSTRUETOR'S GUIDE _ ' Lessan Su.: 4
LESSON PLAN Page: 1
. (E T :- fas

SHBJECT: Punrse Cades

ORJECTIVE:

TIME MAIN DNTTSOSTERS CONTENT SEMMARY AND REFERENCES

- S . : S—
P.M.
Discuss:
Regenerative | 1) .Different basic function of regenerative
Kepeater repeater. { 3 R's)
1 hour a, Reshaping
50 ming. b. Rebtiming
¢. Regeneration.
Use the block-diagram shown in- Figure
9-1 on page 50.
2) Explain the occurence of Digital Z;gnal
Jiltter. ™efer to page 53 and use
Figure O-4. :

3:00 - - Break- -
1 hr. - - Ouizz - -
0 mins.d
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SLRIECT:

I DI

o

MEJECTIV

L

PSSTRUCTOR' S sHinE

ol asep \n.L .5

ON P LAN Fager o)

busyrd: faws b

: Califxe I‘.ul.c':

MALN UNTTSSTEPS

CONTERT SUHMARY AND REFEREACES

%0 mins.

10:00_—

1 hour
50 minsgl.

Pualse Trio
Fault
Location

12:00 - - = = o o] S Br gak—m-womo=moe
PM SPECIAL LECTURE

Review of prev1ous 195o0n" by 2
traineces

1. Bxplain Figure 9-5 showing how a

pulse trio is formed.

Identification frequency -
The polarity of the pulse trio
train is reversed at every hulf period
of audio frequency
Break

2. Explain Figure 9-7 page 55 on how
faulty repeater ig identified.

2. Baplain Figure ¢-8 page 56,
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W‘\’]RU”UE\ (}\"lhl H‘\\Dh PLAN | Course Code: . Pager 1 l-x‘\:uu Neoot fo

TINE MMN iiNI'I‘S,-S'I‘IiI'S t(lN’iIM‘ xllwm !\’\11 REFERENCES
.M.
1 ‘hour Review of previous lessons by 2 trainees
30 Mins] DIGITAL Digital Hierarchies
' WLTIPLEXER

1. Comparison between PCM-30 Syvtcm and
PCM--24 uystem.

chalkboard Review of VF Multlplexer appllcatlon

(refer to page 3)
2. Multiplexing Methods
a) Comparison between Word Mult1p1ex1ng"
and Bit Multiplexing. '
Adopt VR Multlplexer, 8M Mux as an
example, (refer to page 58)
-10:00 .~ Break -
1 hour %. Frame Structure
50 Mins a) Explain 8 M bits Mux frame ‘structure
©) Calculator the period of a bit and a
frame compares to the pulse mask on
pase 9. | |
¢) Explain the purpose of special bit,
frame alignment signal, alarm bit,
jJustification etc.
Practice drill.
a) Give 2 exercises as seatwork and have
time to explain the answer.
12:00 : — Break -
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[—I;STREH‘TOR'S GUIBE, LESSON PLAN | Course Crnir_: Page: 2 Lesson Nl b
TINE L_EMN UNITS STERS | CONTENT SUMMARY AND .HI':H':.REH{"!{.\'
P.M.

1 hour | Justificatioh 1) Discuss the method of Pulse Stuffing
30 Minsl. - Explanation on the relationship of
stuffing pulse to the Frame Structure
2) Specifications
a. Explain:
8 M Mux
Justification frequency
Justification ratio
b. Front view of 8 M Mux
_ Explain page 5 briefly.
%:00 -~ Break -

5:15
%) Explain o
45 Mins| _ e« 2M bit Channel Unit Block Diagram

_&. MEMS block - diagram

i) delay tributaries
ii) bit rate
iii) 8 M bit rate/4
Hote: tributaries : 2.048 Mbit/sec

gﬁ =.§;§ﬂ§,; 2.112 M bits/sec

(Do not include HDB3)
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G

—

IN\TRU(TOh : «uan LESSON PLAN | Caurse Codi: Page: 3 B Lesson Nu. o

TIME

HAIN UNITSSTERY

—

CCONTENT SUMNARY AN KEFERENCES

-

8 M Multlplexer Unlt

M DATA 61.... S4
SDl; RCP (5) 1

| » 8 M Interface Unit
omit the other block diagrams

o Alarm Circuit page £2-25

side c¢lock alarm, Remote Alarm,
Power Alarm.

Practice Drill
time to explain the answer

» Explain 3% M/bits Mux as 8 M/bit

Mux Review,

Fallure in bynch D1g1ta1 error alarnm
8 M incoming signal loss, transmitting

Give two exercises as seatwork and have
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' NATTONAL TELFCOMMUNICATIONS COMMISSION

OFFICE OF THE COMMISSIONER I

I

COMMISSION INTERNATTONAL AFFAIRS | | LEGAL' AFFATRS
" SECRETARIAT COORDTNATING STAFF . 'STAFF
[ _ ' |
ADMINISTRATIVE & TELECOMMUNTCATIONS PLANNING
'FINANCTAL DEPARTHENT AND DEVELOPMENT DEPARTMENT

PERSONNEL DIVISION | PLANNING .& PROGRAMMING
. ' ' DIVISION
FINANCIAL AND || TREQUENCY MANAGEMENT -
MANAGEMENT DIVISION DIVISION _
GENERAL SERVICE EQUIPMENT STANDARDS
- DIVISION ) ' DIVISION -
I ' ~ ) }
COMMON CARRIER - RADIO REGULATION AND
AUTHORIZATION DEPARTMENT L,ICENSING DEPARTMENT

"DOMESTIC &
— INTERNATIONAL CARRIER

- FIXED LAND MOBILE
SERVICES DIVISTON

SERVICES DIVISION

WIRE & SPECIAL ] BROADCAST, - SAFETY &
- PUBLIC UTILITY —- SPECIAL RADIO

SERVICES DIVISTON SERVICES DIVISION

RADIO OPERATIONS AND
TRAINING SCHOOLS
DIVISION

RATES REGULATION _
= DIVISION '—

L,REGIONAL QFFICES m
- .
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