
Chapter 39

Printed Circuit Board Assembly 

and Repair



Objectives

• After completing this chapter, you will be 

able to:

– Describe the items in an electronics 

technician’s toolbox and explain their function

– Identify the different types of test equipment 

used for troubleshooting

– Identify the purpose of different types of 

soldering irons and tips



Objectives (cont’d.)

– Describe proper soldering iron tip care

– Describe how to solder components on an 

etched printed circuit board

– Identify the appearance of a properly soldered 

connection

– Understand and observe all safety 

precautions associated with the fabricating, 

assembly, and soldering of a printed circuit 

board



Objectives (cont’d.)

– Discuss the importance of electrostatic 

discharge (ESD)



Figure 39-1. Tools used by an electronic technician 

for printed circuit board fabrication and repairing.

Electronics Technician Toolbox



Figure 39-1. Tools used by an electronic technician 

for printed circuit board fabrication and repairing. (cont’d.)



Figure 39-1. Tools used by an electronic technician 

for printed circuit board fabrication and repairing. (cont’d.)



Figure 39-5. Test equipment used by an electronic technician for 

determining proper operation, alignment or troubleshooting of a circuit.

Electronic Test Equipment



Figure 39-5. Test equipment used by an electronic technician for 

determining proper operation, alignment or troubleshooting of a circuit.

(cont’d.)



Electronic Test Equipment 

(cont’d.)

Figure 39-6. Oscilloscope probe.



Solder and Soldering Irons

Figure 39-9. Example of low-wattage pencil soldering iron.



Solder and Soldering Irons

(cont’d.)

Figure 39-12. Soldering iron tips.



Solder and Soldering Irons

(cont’d.)

Figure 39-13. Idling soldering iron.



Soldering a Printed Circuit 

Board

Figure 39-18. Example of a good solder connection.



Soldering a Printed Circuit 

Board (cont’d.)

Figure 39-19. Place the soldering iron tip at the 

junction of lead and the pad with no pressure.



Analyzing Soldered 

Connections

Figure 39-24. 

Characteristics of a 

solder connection.



Protective Coatings

• Conformal coatings

– Nonconductive materials applied in a thin 

layer

– Provide environmental and mechanical 

protection

– Applied by dipping, spraying, or flow coating



Safety Precautions

Figure 39-25. Hazards of current flow through the human body.



Figure 39-27. Potential electrostatic sources.

Electrostatic Discharge



Electrostatic Discharge

(cont’d.)

Figure 39-28. Electrostatic charges in the work environment.



Electrostatic Discharge

(cont’d.)

Figure 39-29. Semiconductor devices that 

can be damaged by electrostatic discharge.



Electrostatic Discharge

(cont’d.)

Figure 39-30. Antistatic work station.



Summary

• Test equipment is used by an electronics 

technician to determine proper operation 

of a circuit, align components, or 

troubleshoot

• The basic goal of soldering is to 

electrically and mechanically join circuit 

components to the printed circuit board



Summary (cont’d.)

• A pencil soldering iron is the primary tool 

used in hand soldering

• A properly soldered connection will be 

bright and shiny

• Safe work habits are required to succeed 

in the electronics field

• An ESD latent discharge will result in a 

device working properly but failing later


