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Learning Objectives
By the end of this lesson, students will be able to:
· Identify major printer types and their use cases
· Explain the seven-step laser printing process in order
· Compare laser, inkjet, thermal, and impact printers
· Recognize common printer components and failures
· Understand printer connectivity and networking
· Describe printer security risks and protections
· Apply real-world troubleshooting logic for printer problems

 Key Vocabulary (Tested on A+)
· PDL (Page Description Language) – Language used by printers to process jobs
· PCL – Fast, universal printer language
· PostScript – High-quality graphics language
· CMYK – Cyan, Magenta, Yellow, Black color model
· Drum – Photosensitive imaging cylinder
· Fuser – Bonds toner using heat and pressure
· Pickup Roller – Feeds paper into printer
· Print Spooler – Manages print job queues
· Secure Print – Requires authentication before release
· ADF – Automatic Document Feeder
· OCR – Optical Character Recognition

 Printer Types & Uses
Laser Printers
· Business & schools
· High speed, high volume
· Uses toner
Inkjet Printers
· Home & photos
· High color quality
· Uses liquid ink
Thermal Printers
· Receipts & labels
· Heat-sensitive paper
· No ink or toner
Impact (Dot Matrix) Printers
· Warehouses & shipping
· Multi-part forms
· Loud, low quality

 The 7-Step Laser Printing Process (MEMORIZE)
1. Processing – Job converted to bitmap
2. Charging – Drum given uniform negative charge
3. Exposing – Laser removes charge to form image
4. Developing – Toner sticks to exposed areas
5. Transferring – Paper pulls toner from drum
6. Fusing – Heat & pressure permanently bond toner
7. Cleaning – Excess toner removed
Exam Clues:
· Toner smears → Fuser failure
· Repeating defects → Drum issue
· Light prints → Low toner

Printer Connectivity
· USB – One computer only
· Ethernet – Network printer with IP
· Wi-Fi – Wireless printing
· Bluetooth – Short-range mobile

 Printer Sharing Models
· Local shared printer
· Print server (enterprise standard)
· Public printer
 If multiple printers fail at once → suspect the print server

 Common Printer Failures & Causes
	Issue
	Likely Cause

	Toner wipes off
	Failed fuser

	Vertical lines
	Damaged drum

	Blank pages
	Empty or sealed toner

	Paper jams
	Worn rollers or humidity

	Printer offline
	IP or port changed

	Wrong colors
	CMYK imbalance



 Printer Security Essentials
· Printers contain hard drives, RAM, and network cards
· Use secure print with PIN or badge
· Perform secure erase before disposal
· Keep on separate VLAN
· Update firmware regularly
 Unsecured printers cause silent data breaches

 Mobile & Cloud Printing
· Apple AirPrint
· Android Mopria
· Manufacturer mobile apps
· Cloud print services
Security Risks:
· Open discovery
· Unauthenticated release
 Always enforce authentication

 Environmental Threats
· Humidity → jams
· Dust → roller slippage
· Cheap toner → fuser damage
· Cold rooms → condensation

 Exam Strategy Tips (Prof JRod)
· Toner smears → FUSER
· Multiple printers fail → PRINT SERVER
· Colors wrong → CMYK TONER
· Printer disappears → IP CHANGE
· Documents release freely → NO SECURE PRINT

 Quick Knowledge Check
1. Which component uses heat and pressure?
2. Which printer uses heat-sensitive paper?
3. What causes repeating print defects?
4. What service controls the queue?
5. What security feature prevents instant release?

