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Abstract 

Upgrading the skills of scientists, engineers, tech no logis ts 

and technicians involved in the design of digital systems is an 

important and difficult task. The impact of microelectronics on 

basic research, applied research, product development and other 

engineering services has increased the need for efficient methods 

of teaching aod training in the area of microprocessors and data 

processing. Toe need is further compounded by the rapidly changing 

microelectronics technology. This paper describes an approach 

devised and par1:ly implemented to address this comp lex issue. Toe 

following thre programs will be discussed in detail: 

(i) In-depth Program; 

(ii) General Awareness Program; and 

(iii) Management Awareness Program. 

This elaborate industrial training program involves eight 12-week 

courses, short courses, seminars, workshops, and apprenticeship. 

Appropriate examples and experiences will be given. An interesting 

student evaluation scheme will also be discussed. It is felt that 

the program. is unique and of interest, not only to academics, but 

also to continuing education divisions of various institutions and 

companies. 182 
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1- WHY INDUSTRIAL TRAINING? 

PROBLEM 

• TREND 

1960's - THE DECADE OF ELECTRONICS 

1970's - THE DECADE OF (MICRO)COMPUTERS 

1980's - THE DECADE oF VLSI? 

- ROBOTS'? 

0 Too FEW DESIGNERS 

1979 - 17 K COMPUTER ENGINEERS (CEs) PRODUCED 

1990 - 1 M CEs REQUIRED 

• IF ALL UN IVERS IT I ES PRODUCED [Es ONLY J THE NUMBER ','/OULD BE < lM 

SOLUTION 

o UNDERGRADUATE & GRADUATE PROGRAMS (UNIVERSITIES & CoLLEGES) 
0 CoNTINUING EoucATION (UNIVERSITIES) 

• INDUSTRIAL TRAINING (INSTITUTESJ CENTRES) 
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2· WHAT IS THE I.AMC? 

FOUNDING INSTITUTIONS 

THE INDUSTKIAL APPLICATIONS OF MCKOELECTkONICS CENTkEJ INC IS A 
FEDEkALLY-INCOKPOKATc:.UJ NON-PKUFIT CUl"\PANYJ FOKJ"IED ON OCTOBEK 9J 1979 PS 

A KESULT OF CO-OPEKATION OF THE FOLLOWING THkEE GKOUPS: 

• THE UNIVEKSITY OF MANITOBA AND 
MANITOHA KESEAkCH CUUNCIL 

• MANITOBA INDUSTkY 

• PKOVINCIAL AND FEDEKAL GOVEKNMENTS 

THE COMPANY OFFICES AKE LOCATED IN THE ENGINEERING BUILDING AT THE 
UNIVEKSITY OF MANITOHAJ WINNIPEG. 
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OBJECTIVES 

FUNCTION: To SERVE THE INDUSTRY oF MANITOBA AND CANADA IN DEVELOPING 

AND EXPLOITING NEW AND IMPROVED DEVICESJ SUBSYSTEMSJ SYSTEMSJ 

AND PROCESSES RELATED TO MICROELECTRONICS• 

MANDATE: To ESTABLISH AND MAINTAIN OUTSTANDING TECHNICAL COMPETENCE IN 

MICROELECTRONICS IN ORDER TO ACHIEVE: 

l• TRANSMITTAL OF KNOWLEDGE IN THE AREA OF APPLICATIONS OF 

MICROELECTRONICS TO ENGINEERSJ SCIENTISTSJ TECHNOLOGISTSJ 

TECHNICIANSJ AND TECHNICAL MANAGERS; 

2° PRODUCT DEVELOPMENT AND CONSULTING FOR INDUSTRY; AND 

3. BASIC AND APPLIED RESEARCH• 

OPERATIONS 

• INDUSTRIAL TRAINING 

o ENGINEERING SERVICES 

• BAsic & APPLIED RESEARCH 

• TECHNOLOGY TRANSFER 

186 



Industrial 
Training 

BOARD 
OF -- -

DIRECTORS 

DIRECTOR OF RESEARCH 

- MANAGERS: '- -- ------· 
0 Administration 
0 !:-tarketing 

I 0 Engineering 
0 Industrial 

Training 
- STAFF: 

0 

0 

I 
0 

0 

~ A J O R 

Engineering 
Services 

Engineering 
Scientific 
Technical 
Administrative 

0 P E R A T I O N S 

Technology 
Transfer 

Operations chart 

187 

EXECl'.TIVE 
COM:!-11 TTEE: 

M.t.,.\IAGPIEX:­

C0~1ITTE 

Basic & Applied 
Research 



3. INDUSTRIAL T~AINING AT IJl.MC 

1. IN-DEPTH PROGRAM (IDP) 
2. TECHNICAL AWARENESS PROGRAM (TAP) 

3. MANAGEMENT AWARENESS PROGRAM (MAP) 

4. GENERAL AWARENESS PROGRAM (GAP) 
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3- THE IDP STRUCTURE 

• 8 COURSES 

• EACH COURSE 12 WEEKS 

• ONE EVENING SESSION PER WEEK 

• THREE HOURS OF LECTURE PER SESSION 

0 Two HOURS OF LAB/TUTORIAL PER SESSION 

o ONE ASSIGNMENT PER SESSION 

• ONE INDIVIDUAL PROJECT PER COURSE 

o < 25 PARTICIPANTS PER COURSE 

• LECTURE NOTES 

> TEXTBOOKS~ MANUALS) DATA BOOKS 

o FESS $300 TO $700 
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5. PARTICIPATING COMPANIES 

1. BURROUGH BUSINESS MACHINES 

2. 1'1AN ITO BA TELEPHONE SY STEM 

3. MANITOBA HYDRO 
4. BRISTOL J1EROSPACE 

5. GTE LENKURT ELECTRIC 
5. AEI TELECOMMUNICATIONS 

7. INDUS ELECTRONICS 
g •. NoRTHERN TELECOM 

g. PH I LLI PS CABLE 
10. ATOMIC tNERGY OF CANADA 

11. NATIONAL kESEARCH COUNCIL 

12. filANITOBA kESEARCH COUNCIL 

13- CANADIAN NATIONAL kAILWAYS 

14- SDS Pl.ARM SYSTEMS 

1s. ENER-(ORP MANAGEM~NT 
16. GREAT WEST LIFE AsSURANCE 

17- CANADIAN GRAIN COMMISSION 

18- RPL INVESTMENTS 

19- APPIN DYNAMICS 

20. AVCO PROTECTIVE SYSTEMS 

21. MAGIKIST 

22. RED RIVER CoMMUNITY COLLEGE 

23. WINNIPEG PHOTO 
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STKUCTUKE 

COUKSES 

7 • TAP COUKSE OFFERING 

• tACH COURSE 1-3 DAYS 

• 60% LECTURE & TUTORIAL 
$ 40% LABORATORY 

• LECTURE NOTES 

• TEXTBOOKDSJ DATA SHEETS 

• FESS $300 TO $700 

1- INTROCXJCTION TO MICROPROCESSORS: 

HANDS-ON APPLICATION PROGRAMMING OF THE 6800 

2- INTRODUCTION TO MICROPROCESSORS: 
HANDS-ON APPLICATION PROGRAMMING OF THE 8085 

3. MICROPROCESSOR TROUBLESHOOTING 

*4. INTRODUCTION TO THE 6809 

*5. lNTRoryJcTioN To THE 68JOOO 

*6. INTRODUCTION TO THE 8086/8/7/9 

*7. lNTROUJCTION TO THE APX 432 

*8. INTRODUCTION TO THE 2920 
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STRUCTURE 

COUl{SES 

g. MAP COUKSE OFFEKING 

• EACH COURSE 1-3 DAYS (lAMC OR IN-HOUSE) 

• 80% LECTURE 

• 20% LABORATORY 

• LECTURE NOTES 

~ TEXTBOOKDS~ DATA SHEETS 

o FESS $400 TO $800 

1- MICROPROCESSING FOR MANAGERS 

*2· MANAGEMENT OF PROJECTS WITH MICROPROCESSORS 



/ 

g. GENEKAL AWARENESS PROGR~1 (GAP) 

• SEMINARS 

INTa 

MOTOROLA 

TEXAS INSTRUMENTS 

MILLENIUM 

MoSTEK 

TEKTRONIX 

• WORKSHOPS 

TEKTRONIX 

HEWLETT-PACKARD 

INTEL 

• PRESENTATIONS 

INDJSTRY 

GOVERNMENTS 

TRADE CoMMISSIONERS AND CONSULS 

SCIENTIFIC ORGANIZATIONS 

• EXTERNAL 

o MICROS 

HIGH ScHOOL STUDENTS 

PRESENTATIONS 

CONFERENCES 

INTERVIEWS 
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