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opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.
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Introduction

(This introduction is not part of IEEE Std 1284.3-2000, IEEE Standard for Interface and Protocol Extensions to IEEE
1284-Compliant Peripherals and Host Adapters.)
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Bill Baker
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When the IEEE-SA Standards Board approved this standard on 21 September 2000, it had the following
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IEEE Standard Interface
and Protocol Extensions
to IEEE 1284-Compliant
Peripherals and Host Adapters

1. Overview

1.1 Scope

IEEE Std 1284.3-2000 defines system extensions consistent with the implementation and functionality of
IEEE Std 1284-20001.

These functions include the following:

— Multiport expansion architectures

— Multiplexor

— Daisy chain

— Application and device driver programming interface architecture that can be supported across
various operating systems.

— Data link layer services for supporting IEEE 1284 parallel ports.

1.2 Purpose

IEEE Std 1284-2000 specifies all the required mechanical, electrical, and timing characteristics for a high-
speed, bidirectional parallel port for printers and other peripherals. While these parameters define the
physical environment and protocol requirements for an operational IEEE 1284 port, there is a need to
standardize a number of extensions and operating system interfaces to help facilitate operation across
various system platforms and operating environments.

1Information on references can be found in Clause 2.
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2. References

This standard shall be used in conjunction with the following publication. If the following publication is
superseded by an approved revision, that revision shall apply.

IEEE Std 1284-2000, IEEE Standard Signaling Method for a Bidirectional Parallel Peripheral Interface for
Personal Computers.2

3. Definitions

3.1 General terminology

The following terms are used in this standard and may be used in conjunction with signaling methods
defined in this standard. The definitions are not intended to be absolute, but reflect the use of the terms in
this standard.

3.1.1 bidirectional operation: The peripheral and host communicate using forward and reverse data
channels. As defined in this document, Nibble and Byte Modes provide reverse channel communication and
are used in conjunction with Compatibility Mode to provide bidirectional operation. Extended Capabilities
Port (ECP) and Enhanced Parallel Port (EPP) Modes support bidirectional communication.

3.1.2 Basic Input Output System (BIOS): A set of functions and services that drivers may use to
implement system functions independent of the platform implementation.

NOTE—See Annex A.

3.1.3 Centronics®: The popular name for the parallel printer port used as the parallel interface for most
printers and supported by most personal computers. The name is derived from Centronics Data Computer
Corporation, the printer manufacturer that introduced this interface. This interface has never been published
as a standard. Despite a basic similarity, many variations have been implemented in different peripherals and
hosts.

3.1.4 control lines: Unidirectional signal lines from host to peripheral(s) used to implement handshaking
and protocol. These are the nStrobe, nAutoFeed, nInit, and nSelectIn lines.

3.1.5 daisy chain (DC): An interconnection signaling protocol defined in this standard by which multiple
devices are attached to a single host or multiplexor port in “chained” fashion (i.e., one input, one output). In
this architecture, peripheral 1 is attached to the host, or Mux port. Peripheral 2 is attached to peripheral 1,
peripheral 3 is attached to peripheral 2, etc. Up to four DC-capable devices may be chained together, with
one additional non-DC-capable device added to the end.

3.1.6 data lines: Bidirectional signal lines that carry binary data during forward and reverse channel data
transfer cycles. These are lines defined by IEEE Std 1284-2000 as AD1 through AD8 for forward channel
data transfer and 8-bit reverse channel data transfer. In Nibble Mode, reverse data is transferred using the
status lines.

3.1.7 data link layer: A group of functions that provide data transfer services to a high-layer client.

NOTE—See 4.4 and Clause 7.

2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/).
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3.1.8 Dongles: External device with pass-through connections commonly used as software security keys.

3.1.9 forward direction: Data communication whose direction is from host to peripheral.

3.1.10 host: The device that controls communications to the attached peripheral devices.

3.1.11 IEEE 1284 compatible device: A device that supports any of the common variants of the Centronics
interface. Compatible devices shall interoperate with compliant devices in Compatibility Mode.

3.1.12 IEEE 1284-compliant device: A device that supports either IEEE 1284 Level 1 or Level 2 electrical
interface, plus Compatibility and Nibble Mode operation, as well as the negotiation phases necessary to
transition between the two modes.

NOTE—See Clause 4 of IEEE Std 1284-2000.

3.1.13 IEEE 1284 Type A connector: A plug or receptacle 25-pin sub-miniature D-shell connector as
specified in IEEE Std 1284-2000. This is the type of connector used on most personal computer (PC) printer
port adapters. It is commonly referred to as the DB25 connector.

3.1.14 IEEE 1284 Type B connector: A plug or receptacle 36-pin ribbon type connector as specified in
IEEE Std 1284-2000. This type of connector is also known as a Centronics connector.

3.1.15 IEEE 1284 Type C connector: A miniature plug or receptacle 36-pin ribbon type connector as
specified in IEEE Std 1284-2000.

3.1.16 multiport device (MP device or MPD): A device designed to operate in a multiplexor or daisy chain
environment, as defined in IEEE Std 1284.3-2000.

3.1.17 multiplexor: A device that attaches to the host parallel port and provides two to four device ports that
are logically connected to the host port.

NOTE—See 4.2.1.

3.1.18 n: When preceding a capitalized signal name, is used to denote a signal having negative true logic.

3.1.19 non-multiport device (non-MP device): A device that does not meet the compliance criteria of
IEEE Std 1284.3-2000.

NOTE—See 4.6.1 or 4.6.2.

3.1.20 parallel port (IEEE 1284 parallel port): The physical interface as defined by IEEE Std 1284-2000.

3.1.21 peripheral: A device controlled by a host.

3.1.22 plug and play (PnP): A hardware and software framework to allow for autodetection and
configuration of peripheral devices and add-in cards attached to a host.

3.1.23 reverse direction: Data communication whose direction is from peripheral to host.

3.1.24 service provider interface (SPI): The operating system interface to the IEEE 1284.3 physical layer.

NOTE—See 4.3 and Clause 6.
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3.1.25 status lines: Unidirectional signals lines from peripheral(s) to host used to implement handshaking
and protocol. These are the Busy, nAck, Select, PError, and nFault lines.

3.2 Acronyms

DC Daisy chain (see 3.1.13)
MP Multiport (see 3.1.14)
Mux Multiplexor (see 3.1.15)
EPP Enhanced parallel port (see 3.3)
ECP Extended capabilities port (see 3.3)

3.3 Communication modes

The Communication Modes as defined in IEEE Std 1284-2000 provide different levels of communication
capabilities and allow a peripheral device to implement the most appropriate method. A mechanism is
provided to synchronize the host and peripheral modes.

3.3.1 Byte Mode: An asynchronous, byte-wide reverse channel in which data is transmitted one byte at a
time using the data lines.

3.3.2 Compatibility Mode: An asynchronous, byte-wide forward channel with data and status lines as used
in the Centronics interface. Compatibility Mode is backward compatible with many existing devices,
including the personal computer (PC) parallel port, and is a mode common to all IEEE 1284-compliant
devices.

3.3.3 Extended Capabilities Port Mode (ECP Mode): An asynchronous, interlocked, byte-wide,
bidirectional channel. A control line is provided to distinguish between command and data transfers. A
command may optionally be used to indicate RLE count for data compression or channel address.

3.3.4 Enhanced Parallel Port Mode (EPP Mode): An asynchronous, interlocked, byte-wide, bidirectional
channel controlled by the host device. This mode provides separate address and data read/write cycles over
the eight data lines of the interface.

3.3.5 Negotiation: A signaling protocol used by a compliant host adapter to determine the capabilities and
set the mode of an IEEE 1284-compliant peripheral. Both host and peripheral enter Compatibility Mode
following reset. The host may then initiate the negotiation sequence. A compliant peripheral will respond
correctly, while a noncompliant peripheral will not respond. At the end of the negotiation sequence, a
compliant peripheral and host interface may enter one of the advanced modes. If a negotiation sequence
fails, then both interfaces remain in Compatibility Mode.

3.3.6 Nibble Mode: An asynchronous reverse channel. Data bytes are transmitted as two sequential nibbles
using the status lines.

4. Features and compliance

4.1 Overview

With the adoption of IEEE Std 1284-2000, there has been a tremendous increase in the types of peripherals
that are being attached to the parallel port. This, combined with the increasing use of portable platforms, has
led to the desire to share the parallel port with other peripherals. This standard defines two multiport
configurations:

— Multiplexing

— Daisy chaining
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The additional features of IEEE 1284 have created a requirement for a definition of the data link layer to
support this interface, as well as a method for the software to manage port contention and sharing. This
requirement is satisfied in the clauses titled

— Service provider interface (SPI) (Clause 6)

— Data link services (Clause 7)

Subclause 4.5 deals with electrical issues resulting from an architecture where multiple devices are sharing
one port. This subclause makes changes to the interface recommendations of IEEE Std 1284-2000, but stays
within the specification for compliance.

4.2 Multiport (MP)

This standard defines methods by which the host’s parallel port can be connected to more than one
peripheral device. Two types of multiport configurations are supported: multiplexor and daisy chain.
Peripheral device ports are accessed on a time-shared basis and only one device may be selected at a time.

In both multiport configurations (multiplexor and daisy chain), interrupt requests are considered to be
‘service requests’. Interrupt requests for an unselected device will not be passed through to the host
interface. The peripheral shall maintain a local interrupt status. The host shall recognize this status when a
‘Query Interrupt’ cycle is performed. There is no guaranteed minimum latency with respect to port selection.
Peripheral devices shall provide sufficient buffering to cope with real-time considerations.

If both a multiplexor and daisy chain are present, the multiplexor shall be directly attached to the host’s
IEEE 1284 parallel port. Daisy chains are then attached to the multiplexor’s device ports. There can only be
one Multiplexor attached to a host port.

4.2.1 Multiplexor

A multiplexor (Mux) is an external device interposed between the host port and two or more peripherals,
permitting multiple parallel port devices to share a single host port. The Mux has a single port that connects
to the host, and up to four device ports to which single peripherals or daisy chained devices may be attached.
The Mux provides a mechanism by which the host may make a connection between its host port and any of
the device ports. The Mux provides a transparent IEEE 1284 signaling path between the selected device port
and host’s port. When selected, the peripheral device appears to be directly connected to the host’s port.
Only one device port may be selected at any given time. Figure 1 shows a Mux with its device port
numbering and attached peripherals. These peripherals can be non-MP devices or MP devices.

4.2.2 Daisy chaining

A daisy chain (DC) peripheral device has two ports: host and pass-through. The device’s host port connects
either to the host’s parallel port, a device port of a Mux, or the pass-through port of another upstream DC
device. The pass-through port is used to connect to the next downstream peripheral device in the daisy chain,
if any. The last device may be a non-MP device. A daisy chain may be composed of up to 4 DC-compliant
devices and an optional fifth non-MP device.

Figure 2 shows DC device numbering. The non-MP device at the end of the chain is referred to as the
end-of-chain (EOC) device.

The protocol used to address, select, and query a DC device is called the command packet protocol (CPP).
The CPP is a method of selection that does not interfere with any of the operational modes of IEEE Std
1284-2000 and is completely transparent to an IEEE 1284 device (see 5.2).
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4.3 Service provider interface (SPI) features

The SPI layer is the software component that directly interfaces between other software components and the
IEEE 1284 physical interface. This layer is responsible for providing the following:

— Data transfer

— Device enumeration of the IEEE 1284.3 topology

— Host adapter information

— Port contention

A complete description of the SPI can be found in Clause 6.

4.4 Data link layer features

The IEEE 1284.3 data link layer extends the services provided by the SPI by exchanging packets of data
between one or more software components on the host and their peer components on the peripheral.

Figure 1—IEEE 1284.3 Mux
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The IEEE 1284.3 data link layer provides the following:

— Unacknowledged connectionless packet data transfer services.

— Routing between peer software components.

A complete description of the data link layer services can be found in Clause 7.

4.5 Physical interface

DC devices shall meet all the electrical specifications of IEEE Std 1284-2000. However, for these devices,
the potential for multiple pull-up termination resistors on non re-driven data lines requires the use of no less
than 10 kΩ rather than the 1.2 kΩ values recommended in IEEE Std 1284-2000.

Figure 3 shows the electrical connections for the data lines of a system with a host, two DC devices, and a
non-MP device at the end. All control and status lines shall be re-driven by each DC device. The maximum
combined cable length between the host port and any peripheral shall not exceed 10 m. All cables shall be
IEEE 1284-compliant.

4.6 Compliance

Devices that meet the mechanical interface requirements of IEEE Std 1284-2000, the electrical requirements
of 4.5, and the protocol compatibility requirements of Clause 5 are referred to as “IEEE 1284.3-compliant”
devices.

4.6.1 DC device

An IEEE 1284.3-compliant DC device shall meet the electrical requirements of 4.5 and the protocol
requirements of 5.2 and 5.3.5. Additionally, it shall meet the compliance requirements in 4.4 of IEEE Std
1284-2000 and implement the Device ID string as specified in 7.6 of IEEE Std 1284-2000.

4.6.2 Mux device

An IEEE 1284.3-compliant Mux shall meet the electrical requirements of IEEE Std 1284-2000 and the
protocol requirements of 5.2 and 5.4 of this standard.

Figure 3—IEEE 1284.3-compliant data line circuitry example
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4.6.3 SPI

Implementations of the IEEE 1284.3 SPI shall implement the functionality specified in 6.2 and 6.3.

4.6.4 Data link

Implementations of the IEEE 1284.3 data link shall comply with 7.3 and shall implement the functionality
specified in 7.2.

5. Port-sharing protocols

5.1 Overview

When communicating with MP devices, the host uses a protocol that does not interfere with any IEEE 1284
protocols. This clause defines the protocol, which is transparent to non-MP Devices. It is first described in
general terms, then in detail for each specific type of MP device.

5.2 Command packet protocol (CPP)

The host uses the CPP to select the peripheral device. This protocol is transparent to all IEEE 1284
communication modes. CPP defines a packet consisting of a preamble, a function ID, a command, and a
terminator. The format of the initial portion of the CPP sequence is such that the data is self-qualifying; i.e.,
no strobes are required for the preamble or function ID. The initial portion of the CPP is transmitted as a
sequence of data bytes onto the parallel port data lines without any host control line transitions. The data
pattern provides synchronization and validation.

The MP device will have a means to detect, decode, and validate the CPP. Packet detection begins when
stable data corresponding to the first byte of the preamble is detected. Detection aborts if any control line
transitions are detected, or if stable data is found that does not match the next expected preamble byte. After
the preamble and function ID, a command byte (or bytes) is sent. Depending on the type of MP device, each
command byte may be qualified by nStrobe. An 0xFF on the data lines terminates the packet. Data is stable
when it has remained unchanged for at least TW. The host must maintain data on the parallel port for a
minimum of TH (see Table 4).

5.2.1 CPP format

The general format of the all CPP packets is shown in Table 1.

Table 1—General CPP format

Preamble Function ID Command Code Terminator

0xAA 0x55 XX XX YY YY ZZ… 0xFF
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5.2.1.1 Preamble

The first two bytes of the CPP shall be 0xAA followed by 0x55.

5.2.1.2 Function ID

Function ID’s provide a mechanism to communicate with specific MP devices without causing interference
with other devices. There are two types of Function ID's: top level and second level (see Table 2 and Table
3). Top-level ID’s are associated with IEEE 1284.3 components that are required to implement the MP
topology. The SPI shall support these types of function ID's. Top-level devices are as follows:

— Multiplexor

— Daisy chain

Second-level Function ID’s are defined options to provide a mechanism for other types of peripherals to
communicate without causing interference. The operational details of these functions are beyond the scope
of this standard. These are essentially CPP escape codes. Examples of second-level devices are as follows:

— Dongles

— Vendor unique

— Extension key (reserved for future IEEE 1284.3 extensions)

The SPI, as defined in this standard, does not support second-level codes.

Table 2—Defined top-level Function ID’s

Function ID codes Type of device or action

0x00 0xFF 0x87 0x78 Daisy chain

0xF0 0x0F 0x52 0xAD Multiplexor

Table 3—Defined second-level Function ID’s

Function ID codes Type of device or action

0xFA 0x05 0xBC 0x43 Dongle (security) devices

0xFA 0x05 0x61 0x9E Extension key...indicates two
additional extension bytes follow

0xFA 0x05 0x27 0xD8 Vendor unique sequence follows
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5.2.1.3 Command codes

The command code field of the CPP contains one or more bytes, which are specific to the function ID. The
control lines may be used to qualify these command bytes. Valid command codes are from 0x00–0xEF.
Values from 0xF0–0xFF are invalid.

5.2.1.4 Termination

The termination field follows the command sequence of the CPP. Termination is defined by a value of 0xFF
on the data lines for TW. During the preamble and function ID times packet, detection shall be terminated by
any transition of a host control line.

5.2.2 General CPP timing

Figure 4 is an example of CPP timing for a DC device. At event 1, the CPP sequence begins at the IEEE
1284-compatible Idle state. At event 2, the host drives the first byte of the preamble onto the data lines. The
host shall maintain the data for a minimum of TH. The MP device waits TW time (event 3) before
recognizing the byte as stable data. Each of the preamble and function ID bytes is driven in a similar fashion
according to the timing shown. In this example, the command is qualified by nStrobe falling low at event 15
and then being driven high at event 16. The terminator byte is driven at event 17 and recognized by the
device at event 18.
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Table 4 defines CPP timing values.

5.2.2.1 Preamble and function ID timing

TH is the time the host shall maintain stable values on the data lines. TW is the time in which the MP device
shall detect stable data (see Figure 5).

Table 4—CPP timing values

Time Minimum Maximum Description

TH 1800 ns Infinite Host data width

TW 750 ns 1200 ns Peripheral validation time

TS 900 ns 2000 ns Command strobe pulse width

TP 900 ns Infinite Setup or hold time

TA 0 100 ns Host to pass-through data propagation delay

TT 10 ns 250 ns Signal transition time

TPR 1000 ns 1450 ns Peripheral response time

THR 1700 ns Infinite Host response time

TPSR1 1700 ns Infinite Peripheral status response 1

TPSR2 0 750 ns Peripheral status response 2

THRSEL 2000 ns Infinite Selected status propagation delay

TCR 0 750 ns Peripheral command response time

THSR 1050 ns Infinite Host command response time

Figure 5—Preamble and function ID timing
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5.2.2.2 MP device response time

This timing applies to the periods in the CPP cycle where the host is waiting for a response from the MP
device (see Figure 6).

TT = 250 ns max. (see 8.3 of IEEE Std 1284-2000)

Maximum time for data to change and for that change to propagate down the cable.

TPR (min.) = TT + TW (min.) = 1.0 µs

TPR (max.) = TT + TW (max.) = 1.45 µs

Minimum time for MP device response to CPP function ID.

For example, in the DC CPP sequence, the DC device must respond with Busy and PE within TPR of the
transition from 0x00 to 0xFF on the data lines.

THR = 1700 ns min.

Minimum time the host shall wait to read valid response from MP device.

A special case occurs in the DC Select command. The host shall wait THRSEL after issuing the Select
command and before asserting nStrobe. This is to allow the Select status to propagate from the last device on
the DC to the host.

THRSEL = TPR (max.) + TT + 3TA = 1.45 µs + 0.250 µs + 3(0.100) = 2.0 µs

TPSR1 = TW (max.) + 2TT = 1.7 µs

Minimum time the host must wait until reading the pass through status lines.

TPSR2 = TW (min.) = 750 ns

Maximum time the host has to read the pass through status after changing the CPP symbol.

Figure 6—CPP response time example
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5.2.2.3 Command strobe

Figure 7 is used to indicate timing constraints of MP device response when command strobe is utilized to
validate commands.

TCR (min.) = 0

TCR (max.) = 750 ns

Time for MP device to respond with status in response to the host assertion of the command strobe signal.

THSR = 1050 ns min.

Time the host shall wait for a valid response from the MP device in response to a command strobe.

TS = 900 ns min.

Command strobe pulse width.

TP = 900 ns min.

Various setup and hold times.

5.3 DC architecture

5.3.1 Interconnection

This subclause describes the physical configuration of the daisy chain. It consists of one or more devices
having both host and pass-through connectors for the parallel port as defined in IEEE Std 1284-2000 (Type
A, B, or C). These devices may be used together by connecting the host connector on one device to the
computer’s parallel port and the pass-through connector to the host connector of the next device. Up to four
devices may be connected in this fashion, as shown in Figure 2. Any parallel port device, which is a non-MP
device (i.e., a standard printer), may be connected to the pass-through connector of the last device for a total
of five devices on the chain.

Figure 7—CPP common strobe timing
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The daisy chain device host port connector shall be one of the following:

— IEEE 1284 Type A plug

— IEEE 1284 Type B receptacle

— IEEE 1284 Type C receptacle

The DC device pass-through port connector shall be one of the following:

— IEEE 1284 Type A receptacle

— IEEE 1284 Type C receptacle

5.3.2 Implementation

The parallel port contains three groups of signals: Status, Control, and Data.

The status lines (Busy, nAck, PError, Select, and nFault) are inputs to the host. The DC device shall be able
to read these inputs from the pass-through port and re-drive them to the host port. It also shall be able to
block the pass-through status to the host port.

The control lines (nSelectIn, nInit, nAutoFd, and nStrobe) are outputs from the host. The DC device shall be
able to receive host port control signals and re-drive them to the pass-through port. The daisy chain device
shall be able to latch the state of the host port control signals driven to the pass-through port.

The Data lines (Data8–Data1) are bidirectional, and shall not interfere with the bidirectional data flow
between the host and pass-through ports.

With the DC implementation the Status and Control lines are point to point and shall be governed by the
driver and termination requirements as outlined in IEEE Std 1284-2000. The interface to the data lines shall
be governed by this document (see 4.5).

5.3.3 Operation

DC devices default to transparent mode until addressed and selected. Upon selection, the peripheral and host
port are in the Compatibility Mode. Once selected, the peripheral may be negotiated into another mode. The
interface shall always terminate to Compatibility Mode prior to de-selection. IEEE Std 1284-2000 details the
method which the host and peripheral may use to negotiate a communications mode. See Table 5 for an
example of DC device state changes. In this example, DC device 1 is attached to the host and DC device 2 is
attached to the pass-through port of DC device 1.

Once a device is addressed, that address remains in effect until a new Assign Address command is
completed.

In the un-selected state, the DC device is considered transparent and shall pass through and not alter Data,
Control or Status lines. In selected state, the selected DC peripheral shall be the only device actively
communicating with the parallel port host. The state of the output control lines is latched at the time of
selection. While selected, the pass-through port of the DC device shall maintain the value of the output
control lines in this latched state.

When selected, the host port status lines of the DC device reflect the state of the DC device, not that of the
pass-through port.

When not selected, the host status lines reflect the status of the DC device pass-through port.
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When a CPP preamble has been detected the host status lines reflect the appropriate status response for the
DC CPP protocol (see Figure 8).

5.3.4 General DC CPP

This subclause details the CPP for managing the DC devices. See Figure 9 for logic flow information.

Figure 10 is a timing diagram showing a DC CPP transaction. At event 1 the CPP sequence is initiated. The
host control signals nAutoFd, nInit, and nSelectIn are not allowed to transition until event 27. Because the
CPP is initiated from IEEE 1284 Compatible Idle state, the signal nStrobe is high at event 1 and not allowed
to transition until event 22. Pass-through control signals shall be stable at event 2. DC devices are allowed
TA maximum time for propagation of the control signals from the host port to the pass-through port.
Similarly, they are allowed TA time to propagate status lines from the pass-through port to the host port. The
pass-through port status lines are driven to the host status lines.

At event 3 the host places the first preamble value on the data lines. The host shall hold this data for a
minimum of TH and shall be accepted by the DC device as stable CPP sequence data after time TW, event 4.
The host follows the first preamble value with the remaining values as shown at events 5, 7, and 9. After the
DC device detects a stable 0xFF in the function ID, it responds by taking over the host status lines and
setting Busy low, and PError, Select, and nFault high (event 10). Status lines are received by the DC device
on the pass-through port at events 11–13 (as early as event 11 and as late as event 13), events 15–17, and
events 19–21.

The mechanism used by a DC device to determine if it is the last device in the chain is the status
information. After a stable 0x87 is recognized, the device will set PError low, and Busy, Select and nFault

Table 5—Daisy chain device state table

Action DC device 1 state DC device 2 state Host:
IEEE 1284 Mode

Power Up Un-Addressed, Un-selected Un-Addressed, Un-selected Compatibility Mode

Assign Address Addressed 0, Un-selected Addressed 1, Un-selected Compatibility Mode

Select Device 1 Selected Un-selected Compatibility Mode

Negotiate Selected Un-selected New Mode

Data Transfer Selected Un-selected New Mode

Terminate Selected Un-selected Compatibility Mode

De-Select Device Addressed, Un-selected Addressed, Un-selected Compatibility Mode

Select Device 2 Un-selected Selected Compatibility Mode

Negotiate Un-selected Selected New Mode

Data Transfer Un-selected Selected New Mode

Terminate Un-selected Selected Compatibility Mode

De-Select Device Addressed, Un-selected Addressed, Un-selected Compatibility Mode
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high, event 14. Each device is responsible for monitoring its pass-through port to determine if a downstream
DC device is attached. The device does this by comparing its status lines to the pass-through status lines. A
DC device detects a downstream device attached if its host and pass-through status lines are in identical
states between events 11-13, and between events 15-17. If all the above conditions are not met, then the DC
device is the last DC device on the chain.

After a stable 0x78 is detected, the DC device sets PError and Select high, event 18. Busy is set low if other
DC devices were detected on the pass-through port, or set high if it determines that it is the last DC device.
If the device is the last device, then nFault is set high if the device is currently selected. If the device is not
the last device, then nFault is set high if the device is selected or the pass-through nFault is high. The device
will maintain these values on the status lines until the falling edge of nStrobe, or until it aborts the packet
due to an unexpected control line transition. This handshake allows the host to determine both if a device is
present before finishing the communication (so that it will not pulse nStrobe to a device that would misinter-
pret the data), and if any device is currently selected. The handshake also allows a device to determine that it
is the last DC device so that it can block nStrobe to any non-MP device connected to its pass-through port.

The host places the DC Command on the data lines at event 20. The host signal nStrobe is driven low at
event 22. The DC Device uses the falling edge of nStrobe to accept the command (event 23) and stop driving
the host status line values for last device and selected. The status lines from the pass-through port are driven
back to the host beginning at event 26. The signal nStrobe is driven high by the host at event 24.

If a device finds that it is the last DC device in the chain it shall assume that a non-MP Device follows. The
signal nStrobe is latched as early as state 18 and as late as state 21, and driven high to the pass-through port

Figure 8—DC device signal flow example
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Figure 9—DC CPP command flowchart
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