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Conventions used in this guide

TIP: Helpful hints or shortcuts.

Reinstallation tip: Reinstallation helpful hints, shortcuts, or
considerations.

NOTE: Information that explains a concept or how to complete a
task.

IMPORTANT: Information that help the user to avoid potential
printer error conditions.

CAUTION: Procedures that the user must follow to avoid losing
data or damaging the printer.

WARNING! Procedures that the user must follow to avoid personal
injury, catastrophic loss of data, or extensive damage to the
printer.

ENWW iii


	
iv Conventions used in this guide ENWW


	
For additional service and support informationHP service
personnel, go to the Service Access Work Bench (SAW) at
http://sawpro.glb.itcs.hp.com.

Channel partners, go to HP Channel Services Network (CSN) at
www.hp.com/partners/csn .

At these locations, find information on the following
topics:

● Install and configure

● Printer specifications

● Up-to-date control panel message (CPMD) troubleshooting

● Solutions for printer issues and emerging issues

● Remove and replace part instructions and videos

● Service advisories

● Warranty and regulatory information

Channel partners, access training materials in the HP University
and Partner Learning Center at
https://content.ext.hp.com/sites/LMS/HPU.page.

To access HP PartSurfer information from any mobile device, go
to http://partsurfermobile.hp.com/ or scan the Quick Response (QR)
code below.
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1 Theory of operation

● Related documentation and software

● Basic operation

● Formatter-control system

● Engine-control system

● Engine laser scanner system

● Engine pickup, feed, and delivery system

● Scanning and image capture system (MFP printers)

● Document feeder system (MFP printers)

● Fax functions and operation (fax models only)
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Related documentation and softwareHP service personnel, go to
the Services Access Workbench (SAW) at
http://sawpro.glb.itcs.hp.com.

Channel partners, go to HP Channel Services Network (CSN) at
www.hp.com/partners/csn .

Channel partners, access training materials in the HP University
and Partner Learning Center at
https://content.ext.hp.com/sites/LMS/HPU.page.
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Basic operationThe printer routes all high-level processes
through the formatter, which stores font information, processes the
print image, and communicates with the host computer.

The basic printer operation comprises the following systems:

● Engine-control system

● Laser scanner system

● Image-formation system

● Pickup, feed, and delivery system

● Scanning and image capture system (M227)

Figure 1-1 Relationship between the main printer systems

Engine-control system

Formatter

Laser scanner system

Image-formation system

Pickup, feed, and delivery system

Scanning and image capture system (M227/M230)

Engine-control system

Formatter

Laser scanner system

Image-formation system

Pickup, feed, and delivery system

Scanning and image capture system (M227/M230)
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Sequence of operationThe DC controller PCA controls the
operating sequence, as described in the following table.

Table 1-1 Sequence of operation

Period Duration Description

Waiting From the time the power is turned on, the door is
closed, or when the printer exits sleep mode until the printer is
ready for printing.

● Heats the fuser film in the fuser

● Detects the presence of the toner cartridge

● Rotates and stops the main motor

● Rotates and stops the main fan

● Cleans the transfer roller

● Separates the developer roller

Standby From the end of the waiting sequence or the last
rotation until the formatter receives a print command, or until the
printer is turned off.

● Remains in the Ready state

● Enters Active OFF mode if a power control mode designation
command is sent

● Rotates and stops the main fan

Initial rotation From the time the formatter receives a print
command until the paper enters the paper path.

● Rotates the main motor

● Rotates the main fan

● Activates the high-voltage power supply (high-voltage
bias)

● Prepares the laser scanner unit

● Warms the fuser to the correct temperature

● Engages the developer roller

Printing From the time the first sheet of paper enters the paper
path until the last sheet passes through the fuser.

● Forms the image on the photosensitive drum

● Transfers the toner to the paper

● Fuses the toner image onto the paper

Last rotation From the time the last sheet of paper exits the
fuser until the motors stop rotating.

● Stops the main motor

● Stops the main fan

● Stops the high-voltage power supply (high-voltage bias)

● Stops the laser scanner unit

● Turns the fuser heater off

● Separates the developer roller

● If another print command is received, the printer enters the
initial rotation period when the last rotation is complete.
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Formatter-control systemThe formatter performs the following
functions:

● Controls the sleep delay function

● Receives and processes print data from the various printer
inputs

● Monitors control-panel functions and relays printer status
information (through the control panel and the bidirectional
input/output)

● Develops and coordinates data placement and timing with the DC
controller

● Communicates with the host computer through the network or the
bidirectional interface

The formatter receives a print job from the network or
bidirectional interface and separates it into image information and
instructions that control the printing process. The DC controller
synchronizes the image formation system with the paper input and
output systems, and then signals the formatter to send the print
image data.

Sleep delayWhen the printer is in sleep delay mode, the
control-panel backlight is turned off, but the printer retains all
printer settings, downloaded fonts, and macros. The default setting
is a 1-minute idle time. The setting can be changed or turned off
from the control panel menus.

The printer exits sleep delay mode and enters the warm-up cycle
when any of the following occurs.

● A print job, valid data, or a PML or PJL command is received
at the serial port.

● The control panel is touched (button press or touchscreen
touch depending on model).

● A document is loaded in the document feeder or the scanner lid
is opened (M227).

● A tray is opened.

TIP: Error messages override the sleep delay message. The
printer enters sleep mode at the appropriate time, but the error
message continues to appear.

Printer job language (PJL)PJL is an integral part of printer
configuration, in addition to the printer control language (PCL)
and PostScript (PS). With standard cabling, the printer can use PJL
to perform a variety of functions.

● Dynamic I/O switching: The printer can be configured with a
host on each I/O by using dynamic I/O switching. Even when the
printer is offline, it can receive data from more than one I/O
simultaneously, until the I/O buffer is full.

● Context-sensitive switching: The printer can automatically
recognize the personality (PS or PCL) of each job and configure
itself to serve that personality.

● Isolation of print environment settings from one print job to
the next: For example, if a print job is sent to the printer in
landscape mode, the subsequent print jobs print in landscape only
if they are formatted for landscape printing.
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Printer management language (PML)PML allows remote configuration
of the printer and status monitoring through the input/output (I/O)
ports.

Control panelThe formatter sends and receives printer status and
command data to and from the control panel.

Wireless

NOTE: Wireless models only.

Wireless products contain a wireless card to enable 802.11b/g/n
wireless communication.

Low end data model (LEDM) overviewThe low-end data model (LEDM)
provides one consistent data representation method and defines the
dynamic and capabilities tickets shared between clients and
devices, as well as the access protocol, event, security, and
discovery methods.

Advanced control language (ACL) overviewThe advanced control
language (ACL) is a language that supports printer control and
firmware downloads in printers that support both PJL/PCL and
host-based printing. Each sequence of ACL commands must be preceded
by a unified exit command (UEL) and an @PJL ENTER LANGUAGE=ACL
command. The ACL sequence is always followed by a UEL. Any number
of commands can be placed between the UELs. The only exception to
these rules is the download command. If a firmware download is
done, the download command must be the last command in the
sequence. It will not be followed by a UEL.

The firmware searches for the UEL sequence when parsing
commands. However, while downloading binary data such as host-based
code or NVRAM data, the firmware suspends UEL parsing. To handle
hosts that “disappear” during binary sequences, the firmware times
out all ACL command sessions. If a timeout occurs during a
non-download command sequence, it is treated as the receipt of a
UEL. If a timeout occurs during firmware download, the printer
resets.

CPUThe formatter incorporates an 800 MHz processor.

Input/output (I/O)The following sections discuss the input and
output features of the printer.

USB

The printer includes a universal serial bus (USB) 2.0
connection.

USB hosts

The printer includes USB hosts for USB flash drive and wireless
communication control.

10/100 networking

All printer models except the M203d include a 10/100 network
(Ethernet) connection.
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Fax

NOTE: M227fdn/fdw and M230fdw models only.

The printer includes a fax phone line connection.

Memory

If the printer encounters a problem when managing available
memory, a clearable warning message displays on the control
panel.

Firmware

The formatter stores the printer firmware. A remote firmware
update process is used to overwrite and update the firmware.

Nonvolatile random access memory (NVRAM)

The printer uses nonvolatile memory (NVRAM) to store I/O and
information about the print environment configuration. The contents
of NVRAM are retained when the printer is turned off or
disconnected.

Flash memory

DRR: Stores software applications. When the printer power is
turned off, the data stored in DRR is erased.

NAND: Stores fax memory (M227fdn/fdw and M230fdw models only).
When the printer power is turned off, the data stored in NAND is
preserved.

Random access memory

DDR memory

● 533 Mhz, 256 MB (M203, M206)

● 800 Mhz, 256 MB (M227, M230)

Flash memory

● 128 MB NAND flash

HP Memory Enhancement technology (MEt)

The HP Memory Enhancement technology (MEt) effectively doubles
the standard memory through a variety of font- and data-compression
methods.

NOTE: The MEt is available only in PCL mode; it is not
functional when printing in PS mode.
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Engine-control systemThe engine-control system receives commands
from the formatter and interacts with the other main systems to
coordinate all printer functions. The engine-control system
consists of the following components:

● DC controller

● Low-voltage power supply

● High-voltage power supply

● Fuser power supply

Figure 1-2 Engine-control system

Formatter

Engine-control systemEngine controller

DC controller

High-voltage power supply

Laser scanner system

Image-formation system

Pickup, feed, and delivery system

Low-voltage power supply

Fuser control

Scanning and image capture system (M227)

Formatter

Engine-control systemEngine controller

DC controller

High-voltage power supply

Laser scanner system

Image-formation system

Pickup, feed, and delivery system

Low-voltage power supply

Fuser control

Scanning and image capture system (M227)
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DC controllerThe DC controller controls the operation of the
printer and its components. The DC controller starts the printer
operation when the printer power is turned on and the power supply
sends DC voltage to the DC controller. After the printer enters the
standby period, the DC controller sends out various signals to
operate motors, solenoids, and other printer components based on
the print command and image data that the host computer sends.

Figure 1-3 DC controller block diagram
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DC controllerSensor
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Transfer roller
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Transfer front guide
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Formatter

Control panel
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Image Scanner (M227)

Component type Abbreviation Description

Motor M1 Main motor

M6 Scanner motor

Fan FM1 Main fan
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Component type Abbreviation Description

Solenoid SL1 Pickup solenoid

SL2 Developer alienation solenoid

SL3 Duplex switchback solenoid

Switch SW1 Developer alienation switch

SW501 Cartridge door switch

SW740 Power switch

Pho
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