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IEEE Standard for
Data Delivery and Logical Channels 
for IEEE 1284 Interfaces

 

1. Overview

 

1.1 Scope

 

The packet protocol described by this standard allows a device to carry on multiple, concurrent exchanges of
data and/or control information with another device across a single point-to-point link. The protocol is not a
device control language. The protocol provides basic transport-level flow control and multiplexing services.
The multiplexed information exchanges are independent, and blocking of one has no effect on any other. The
protocol shall operate over IEEE Std 1284-2000 [B2]

 

1

 

 interfaces and may operate over other interfaces, such
as RS-232, Universal Serial Bus (USB), and that of IEEE Std 1394-1995 [B5].

 

1.2 Purpose

 

IEEE Std 1284-2000 [B2] defines and describes an updated personal computer (PC) parallel interface by
adding multiple modes of operation that provide for higher speed, bidirectional communication between
devices. IEEE Std 1284-2000 [B2] does not provide anything beyond a physical protocol. IEEE Std 1284.4-
2000 specifies a point-to-point protocol with one or more layers above the physical interface and below the
application. These layers take on the functions and characteristics of the transport and session layers of the
open systems interconnect (OSI) model.

 

2. Definitions

 

2.1 General terminology

 

The following terms and acronyms are used in this standard. The definitions are not intended to be absolute,
but they do reflect the use of the terms in this standard.

 

2.1.1 big-endian:

 

 A data format where the most significant byte of a multibyte object is at the lowest address
and the least-significant byte is at the highest address.

 

1

 

The numbers in brackets correspond to those of the bibliography in Annex A.
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2.1.2 byte:

 

 An 8 bit value.

 

NOTE—In this standard, bits are read left to right with the most significant bit (MSB) labeled 7 to least significant bit
(LSB) labeled 0 as shown in Figure 1.

 

2.1.3 connection:

 

 A persistent communications path between two endpoints.

 

2.1.4 device control language:

 

 A language used to monitor and/or control the state of a device.

 

2.1.5 endpoint:

 

 A consumer or producer of data on a communication link.

 

2.1.6 flow control:

 

 The function performed by a receiving entity to limit the amount of data that is sent by a
transmitting entity.

 

2.1.7 logical channel:

 

 One connection over a single physical communication link. There may be multiple
logical channels over a single physical communication link.

 

2.1.8 open systems interconnect (OSI) model:

 

 A seven-layer network communications model developed
by an International Organization for Standardization (ISO) subcommittee that governs communications
interchange between systems. The model is an internationally accepted framework of standards for intersys-
tem communications.

 

2.1.9 packet:

 

 A group of bytes, including address, data, and control elements.

 

2.1.10 point-to-point communications:

 

 Communications that take place between exactly two devices.

 

2.1.11 service discovery:

 

 The function of providing transport clients with the ability to dynamically query
service availability within a peer transport entity.

 

2.2 IEEE 1284.4-specific terminology

 

2.2.1 application:

 

 A software component that uses the IEEE 1284.4 transport.

 

2.2.2 blocked channel:

 

 A channel with at least one blocked endpoint.

 

2.2.3 blocked endpoint:

 

 An endpoint that is unable to send data on a connection due to lack of credit. A
blocked endpoint becomes unblocked when it is granted credit to send data on that connection.

 

2.2.4 channel: 

 

An independently flow-controlled connection between a socket on the primary device and a
socket on the secondary device. It provides a logical conduit for moving data between the two endpoints.

 

2.2.5 client:

 

 Name used to refer to the software component on one device that uses the services provided by
a server on another device. The communication between the client and the server is managed by the protocol
defined in this standard.

Bit 7—MSB Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0—LSB

Figure 1—Byte layout
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2.2.6 command:

 

 The instruction sent from an initiator to a target directing the target to execute a specified
process.

 

2.2.7 conversation:

 

 Canonical name given to the interactions between two IEEE 1284.4 peers during the
period of time bracketed between corresponding 

 

Init

 

 and 

 

Exit

 

 transactions. 

 

2.2.8 credit:

 

 A value issued by an IEEE 1284.4 implementation on behalf of an endpoint indicating the num-
ber of packets that may be received by that endpoint.

 

2.2.9 end-of-message packet:

 

 The last packet of a message in the data stream.

 

2.2.10 initiator:

 

 The IEEE 1284.4 implementation that initiated a transaction by sending a command. 

 

2.2.11 message:

 

 A set of ordered data (possibly empty) that includes a message boundary indication.
Message data may span multiple packets. A packet shall not hold data from more than one message.

 

2.2.12 multiple outstanding transactions:

 

 A state where more than one transaction has been issued and is
pending completion. 

 

2.2.13 out-of-band packet:

 

 A packet of exceptional data in the data stream. This type of packet may contain
special information relating to the data at this position in the data stream, for example, “end of job.” Informa-
tion contained in the out-of-band packet is outside of the scope of IEEE Std 1284.4-2000.

 

2.2.14 piggyback credit:

 

 Used to describe the inclusion of credit inside an IEEE 1284.4 packet header. By
using piggyback credit, IEEE 1284.4 can reduce the overhead of 

 

Credit

 

 transactions when processing a
channel on which data is flowing bidirectionally.

 

2.2.15 primary device:

 

 The device that issued the 

 

Init

 

 transaction that started the current IEEE 1284.4
conversation. There is no priority implied by the assignment of primary and secondary devices once the
conversation has been established. The assignment of primary status is used only to identify the device that
contains the primary sockets.

 

2.2.16 primary socket identifier (PSID):

 

 A socket number identifying a particular endpoint on the primary
device.

 

2.2.17 reply:

 

 The response sent from a target to an initiator indicating that the target has successfully or
unsuccessfully executed the process specified by the command originally sent from the initiator to the target.

 

2.2.18 reserved:

 

 Any protocol elements identified as “reserved” are intended for future standardization.
Reserved elements shall not be used. Reserved fields or bits shall be set to 0 and shall not be checked. Values
not defined in IEEE Std 1284.4-2000 are reserved.

 

2.2.19 secondary device:

 

 The device that was the target of the 

 

Init

 

 transaction that started the current IEEE
1284.4 conversation. There is no priority implied by the assignment of primary and secondary devices once
the conversation has been established. The assignment of secondary status is used only to identify the device
that contains the secondary sockets.

 

2.2.20 secondary socket identifier (SSID):

 

 A socket number identifying a particular endpoint on the
secondary device.

 

2.2.21 server:

 

 The software component on one device that provides services for use by clients on the same
or another device. The transfer of data between the client and the server is managed by the protocol defined
in IEEE Std 1284.4-2000.
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2.2.22 service name:

 

 The canonical name of a particular service available for use by an IEEE 1284.4 client.

 

2.2.23 socket:

 

 Canonical name given to an IEEE 1284.4 endpoint to which, or from which, data is
transmitted.

 

2.2.24 socket identifier (socket ID):

 

 A byte used to uniquely identify the socket. A socket ID can be well
known or it can be dynamically assigned.

 

2.2.25 target:

 

 The peer IEEE 1284.4 implementation to which the initiator’s command is being sent.

 

2.2.26 transaction:

 

 A IEEE 1284.4 command exchange, including both the command and the reply. 

 

2.2.27 transaction channel:

 

 The channel used for IEEE 1284.4 commands and replies. The primary socket
identifier and the secondary socket identifier for the transaction channel are both 0x00.

 

3. Features and compliance

 

3.1 Overview

 

It is the intention of this standard to complement various types of bidirectional, point-to-point links, such as
those specified in IEEE Std 1284-2000 [B2], by providing a simple, flexible, and scaleable transport
protocol. For the purposes of this standard, a point-to-point link may be a virtual connection over other
physical topologies. It is assumed that this point-to-point link is error free.

A device that implements IEEE 1284.4 functionality provides the ability to carry on multiple, concurrent,
independent exchanges of information, whether control or data, over a single point-to-point link. This ser-
vice is provided by use of the packet-based, nonblocking, flow control system defined in this standard.

 

3.2 Features

 

IEEE Std 1284.4-2000 specifies a packet-based, bidirectional, connection-oriented, peer-to-peer communi-
cation protocol for a point-to-point link encompassing the following features:

a) Multiple, concurrent, logical channels: nonblocking, independent information exchange

b) Flow control to keep the channels independent

1) Negotiation of packet sizes

2) Transmission rate control (also known as pacing)

3) Specification of minimum and maximum packet sizes

c) Service discovery

1) Dynamic query and mapping of channel address space

2) Service names maintained in a third-party, open, persistent registry (see Annex B)

d) Low system overhead: a small, fixed header allowing easy encoding and decoding of packets

e) Extensibility

1) Control byte provides simple out-of-band and end-of-message signaling

2) Within a conversation, services can be assigned to previously unallocated sockets

f) Information exchange independence: the transport protocol is not dependent upon the data being
exchanged

g) Physical link independence: the protocol can be used in conjunction with any physical link, provided
a data link layer of sufficient functionality is available (see Clause 6)
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3.3 Compliance criteria

 

An IEEE 1284.4-compliant device shall provide all commands and functionality in the following clauses:

— Clause 4: Theory of operation of the IEEE 1284.4 protocol

— Clause 5: IEEE 1284.4 transactions

A compliant device shall use a data link that meets the requirements enumerated in Clause 6.

IEEE 1284.4-compliant devices are not required to implement multiple outstanding transactions (see 4.5.6).

 

3.4 Multiple logical channels (MLC) compatibility criteria

 

IEEE 1284.4 is based upon the MLC protocol developed by Hewlett-Packard Company. MLC devices are
not necessarily compliant with IEEE 1284.4. For details on the MLC protocol, refer to the bibliography of
Annex A.

 

4. Theory of operation of the IEEE 1284.4 protocol

 

4.1 Overview

 

IEEE 1284.4 is a credit-based transport protocol. It provides a mechanism to establish, configure, and
control communication between two endpoints. It provides this functionality through a well-defined packet
structure and transaction protocol. IEEE 1284.4 transactions are symmetrical: each command has a corre-
sponding reply. 

IEEE 1284.4 transports client data on logical channels. These logical channels are multiplexed on a single
physical link. Client data is exchanged over data channels. IEEE 1284.4 transactions are exchanged over the
IEEE 1284.4 transaction channel. All client data and IEEE 1284.4 transactions are encapsulated in packets.
Packet transfer is managed using a credit-based flow control process to pace the exchange.

IEEE 1284.4 also provides a service discovery mechanism to dynamically map service names to socket
numbers. 

 

4.2 General packet structure

 

All IEEE 1284.4 packets follow the general structure illustrated in Table 1. Each packet shall contain the
6-byte header and zero or more data bytes. The packet header contains the five fields detailed in Table 2:
primary socket identifier (PSID), secondary socket identifier (SSID), Length, Credit, and Control. To elimi-
nate ambiguity, all numbers in the following descriptions that are in hexadecimal are designated beginning
with “0x” and are in big-endian byte order. Packet fields are listed in the order they are transmitted reading
from left to right. The length includes the header. The maximum amount of data that may be transmitted in
the payload field is 65 529 bytes (0xFFF9). The offset and length values specified in Table 2 are unsigned
integers.    

If PSID and SSID indicate any other channel, the payload field contains application data for that channel.
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4.3 Communication procedures

 

4.3.1 IEEE 1284.4 conversation management

 

A conversation is the set of interactions between two IEEE 1284.4 peers during the period of time bracketed
between corresponding 

 

Init

 

 and 

 

Exit

 

 transactions.

The following subclauses describe how IEEE 1284.4 conversation management is handled, including the
IEEE 1284.4 transactions that are used to establish and terminate the conversation. Once the conversation is

 

Table 1—IEEE 1284.4 packet structure

 

Header Payload

 

PSID
1 byte

SSID
1 byte

Length
2 bytes

Credit
1 byte

Control
1 byte

0–0xFFF9 bytes

 

Table 2—IEEE 1284.4 packet field descriptions

 

Name Offset Length Description

 

PSID 0x00 1 byte An unsigned byte indicating the primary socket ID of 
the packet.

SSID 0x01 1 byte An unsigned byte indicating the secondary socket ID of 
the packet.

Length 0x02 2 bytes An unsigned word that specifies the length, in bytes, of 
the entire packet. The length includes the packet header. 
Valid values range from 0x0006 to 0xFFFF.

Credit 0x04 1 byte A piggyback credit field that specifies the number of 
additional packet credits the sender of the packet is 
issuing to the receiver of the packet. These credits are 
for data to be sent in the future by the receiver of this 
packet on the channel indicated by the PSID and SSID 
fields.

Control 0x05 1 byte A bit field containing information for controlling 
operation of the IEEE 1284.4 protocol. It is a bit-
encoded field with the following definitions:

Bit(s)          Definition
7-2              Reserved
1                  0 = Normal Packet
                    1 = End-of-message packet
0                  0 = Normal packet
                    1 = Out-of-band packet

Payload 0x06 0–65 529 
bytes

If PSID and SSID indicate the IEEE 1284.4 transaction 
channel, the payload field contains an IEEE 1284.4 
command or reply.
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established, 4.3.2 explains how the channels are opened, data is transferred, and channels are closed. Details
of the transactions are discussed in Clause 5. 

 

4.3.1.1 Conversation initiation

 

When one IEEE 1284.4 peer wishes to establish an IEEE 1284.4 conversation, it does so by initiating an 

 

Init

 

transaction on the IEEE 1284.4 transaction processor channel. The target of the 

 

Init

 

 transaction will com-
plete the transaction.

The device that generates the successful 

 

Init

 

 transaction becomes the primary device for the duration of the
IEEE 1284.4 conversation. The device that completes the 

 

Init

 

 transaction becomes the secondary device for
the duration of the IEEE 1284.4 conversation. 

During this exchange each side of the link indicates which revision of the protocol it supports. All IEEE
1284.4 implementations shall support the 0x20 revision of the protocol defined by this standard. 

 

4.3.1.2 Conversation termination

 

The 

 

Exit

 

 transaction is used as a companion to the 

 

Init

 

 transaction. It is used to terminate IEEE 1284.4
conversations. The normal termination process is to first complete all outstanding transactions and close all
open channels, and then to initiate an 

 

Exit

 

 transaction.

 

4.3.2 Channels

 

A channel is defined as a logical connection between two socket endpoints. The minimum number of sup-
ported channels is one: the IEEE 1284.4 transaction channel. The maximum number of channels is 65 026
((255 

 

×

 

 255) + 1). Implementations may support fewer channels.

 

4.3.2.1 Socket IDs

 

A PSID and SSID are used to identify the endpoints of a specific channel on which communication occurs.
Socket IDs range from 0x00 to 0xFF. Communication between IEEE 1284.4 peers occurs on the IEEE
1284.4 transaction channel. The PSID and SSID for the transaction channel are both 0x00.

Other sockets are dynamically allocated by IEEE 1284.4 peers and assigned to applications wishing to com-
municate with services on the other side of the link. Service discovery (see 4.4) provides a mechanism used
to locate those services. Unlike other channels, the transaction channel is assumed to be open when IEEE
1284.4 is initialized. No open or close of the transaction channel is allowed. See 4.3.2.2 and 4.5.5 for details
on the transaction channel.

 

4.3.2.2 Packet size

 

The maximum size of packets in both primary-to-secondary and secondary-to-primary directions on the
IEEE 1284.4 transaction channel is fixed at 64 bytes (6 byte header plus up to 58 bytes for the commands
and replies). Fewer than 64 bytes may be sent in an IEEE 1284.4 transaction packet.

The maximum packet size on all other channels is limited by the two-byte length field to a maximum of
65 535 bytes (6 byte header plus up to 65 529 bytes of data). The actual maximum packet sizes supported
will be implementation specific. When a channel is opened, the maximum sizes of both primary-to-
secondary and secondary-to-primary packets are negotiated and can be different. Packets smaller than the
negotiated maximum size may be sent.

The minimum packet size is 6 bytes (a 6 byte header plus 0 bytes of data).
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4.3.2.3 Opening a channel

 

Once the IEEE 1284.4 conversation has started, channels may be established between endpoints on the IEEE
1284.4 peers. Channels are established using the 

 

OpenChannel

 

 transaction. Data packets shall only be
transmitted on a channel while that channel is open.

 

4.3.2.4 Channel credit

 

Credit is the fundamental mechanism by which the flow of data on IEEE 1284.4 channels is controlled (see
4.5). A receiving IEEE 1284.4 peer, having knowledge of how many packets it can accept, uses credit to con-
trol the number of packets the sender can transmit across each open channel. Using credit to control the flow
of data allows IEEE 1284.4 to avoid the overhead of interlocked send-receive-acknowledge transmissions.
This provides a simple mechanism for the receiver to prevent the sender from overwhelming its resources
with packet transmissions. Credit is granted by 

 

OpenChannel

 

, 

 

Credit

 

, or 

 

CreditRequest

 

 transactions, or
by piggyback credit in a packet.

 

4.3.2.5 Channel data exchange

 

Once a channel is open and credit has been granted, data packets may be freely exchanged between the two
endpoints as long as the sender has credit to do so. Credit may be piggybacked in the data packets. If the data
stream is bidirectional (i.e., data is flowing in a primary-to-secondary direction as well as a secondary-to-pri-
mary direction), piggybacking credit reduces the crediting traffic.

 

4.3.2.6 Closing a channel

 

When either IEEE 1284.4 peer determines the channel is no longer necessary, it closes the channel by initiat-
ing a 

 

CloseChannel

 

 transaction.

 

4.3.3 Special data packets

4.3.3.1 End-of-message packets

 

A message is a set of ordered data (possibly empty) that includes a message boundary indication. Message
data may span multiple packets. A packet shall not hold data from more than one message. Setting the “end-
of-message packet” flag in the packet header indicates the message boundary. A packet with the end-of-
message flag set may or may not contain data. The message boundary is after the last byte of data in the
packet, or after the last byte of data previously transferred if the flagged packet has no data. The sending
client indicates which packets are to be marked end-of-message. The IEEE 1284.4 peer transport shall pass
the end-of-message indication to the receiving client. All data within each channel shall be delivered in
order. All other processing of end-of-message data shall be in the same manner as non end-of-message data.
End-of-message packets are not supported on the IEEE 1284.4 transaction channel.

 

4.3.3.2 Out-of-band packets

 

Packets can be marked as out-of-band by setting the “out-of-band packet” flag in the packet header. The
sending client indicates which packets are to be marked out-of-band. The IEEE 1284.4 peer transport will
pass the out-of-band indication to the receiving client. Out-of-band data shall not be split across multiple
packets. Out-of-band data shall not be combined with in-band data. All data within each channel shall be
delivered in order, regardless if it is in-band or out-of-band. All other processing of out-of-band data shall be
in the same manner as non out-of-band data. Out-of-band packets are not supported on the IEEE 1284.4
transaction channel. 
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4.3.4 Errors

4.3.4.1 Error indications

 

Two mechanisms are provided for communicating errors to the IEEE 1284.4 peer. Errors detected within a
transaction can be communicated in the transaction reply. Other errors can be communicated using the

 

Error 

 

packet.

 

4.3.4.2 Response time

 

There are no response time requirements specified by the IEEE 1284.4 protocol. Implementers should con-
sider using timers to avoid potential deadlock situations.

 

4.3.4.3 Other error conditions

 

Packets other than the 

 

Init

 

 command received outside of a conversation shall be ignored. The implementer
shall handle any other unspecified error conditions.

 

4.4 Service discovery

 

4.4.1 Overview

 

Service discovery provides a standard method for IEEE 1284.4 client applications to locate a particular
service application. It provides the ability to dynamically determine service name to socket ID mapping. 

 

4.4.2 Service names

 

Canonical names of services are maintained by an administrative authority. Names may be registered by
vendors through the administrative authority, along with a description of the service functionality. IEEE
1284.4 service names shall be expressed within the 7-bit ASCII character set with a maximum length of 40
characters. Service names are limited to the set of uppercase letters, digits, and the punctuation character
hyphen. They must start with a letter, and end with a letter or digit. The registry process is defined in
Annex B.

 

4.4.3 Service discovery protocols

 

Service discovery is supported through the 

 

GetSocketID

 

 and 

 

GetServiceName

 

 transactions. These comple-
mentary transactions allow name-to-socket and socket-to-name conversions.

 

4.5 Data transfer and flow control

 

4.5.1 Introduction

 

Within the context of IEEE 1284.4, flow control ensures that a sender only sends data when the receiver is
ready to accept the data. This prevents a channel from blocking other channels. It also allows the transport
layer to avoid retransmitting data. To provide flow control in IEEE 1284.4, the receiver informs the sender
how much data can be sent. The sender then limits the amount it sends to this value. 

The maximum amount of data that may be sent is communicated in two steps. First, the maximum size of the
packets to be exchanged is negotiated. Second, during data transfer, the receiver of the data communicates to
the sender the number of packets that can be sent (credits). The product of the maximum packet size and the
number of credits specifies the maximum amount of data that can be sent by the sender before additional
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credit is granted. The maximum size of packets remains constant while the channel is open. The receiver
enables further data transfer by granting more credits to the sender.

 

4.5.2 Packet size negotiation

 

Packet size negotiation sets the maximum size of packets, per channel, in both the primary-to-secondary and
secondary-to-primary directions. This is done when the connection is established, using the OpenChannel
transaction. The packet size can differ with direction. A zero-length packet size indicates that no data packets
will be sent in that direction. The maximum size of packets remains constant while the channel is open.
Packet size negotiation allows optimization of data transfers within the current IEEE 1284.4 conversation. 

4.5.3 Credit

The receiver grants credit to the sender to indicate that the receiver is prepared to accept a specific number of
data packets. Credit is associated with packets on a one-for-one basis; i.e., each credit grants the sender
permission to send one packet. An endpoint may only send data across a channel if it has the credit to do so.

Credit used for IEEE 1284.4 communications is accumulative. When a sender is granted credit, it adds the
additional credit to any unused credit it has already been granted. As the sender sends packets, it subtracts
the corresponding credits from its available credit. Once a sender’s credit reaches zero, it shall not send any
more packets until it is granted more credit for that channel.

Initial credit can be granted in the OpenChannel transaction. Once a channel is open, credit can be granted
via a Credit transaction or requested via a CreditRequest transaction. To avoid the overhead of these
explicit credit commands, credit can also be granted by piggybacking credit in IEEE 1284.4 packets. All out-
standing credit for a given channel shall be discarded upon the completion of a CloseChannel transaction.

Flow control of the IEEE 1284.4 conversation is controlled by IEEE 1284.4 peers managing the credit by
using the modes detailed in 4.5.4 and 4.5.5, and preventing deadlock as described in 4.5.7.

4.5.4 IEEE 1284.4 data flow control

The sender controls a parameter to manage the receiver’s granting of credit. The sender sets this parameter
using a field in the OpenChannel and CreditRequest commands. The receiver grants credit via the Open-
ChannelReply, Credit, or CreditRequestReply commands, or by piggybacking credit in a data packet.

The credit control parameter is called MaximumOutstandingCredit. MaximumOutstandingCredit is the
maximum amount of credit that the sender will need at any given time. The receiver shall attempt to main-
tain the sender’s credit balance equal to the value of this parameter.

The initial value of the MaximumOutstandingCredit parameter is set by the OpenChannel transaction. The
sender may subsequently change the credit parameter at any time by sending a CreditRequest command.
Changing the MaximumOutstandingCredit parameter does not change the available credit that the sender
has already accumulated.

The MaximumOutstandingCredit parameter defines the following modes:

a) “No credit” mode: When the MaximumOutstandingCredit parameter is set to 0x0000 the sender is
asking the receiver to send no credit.

This may be used at the start of communications by an OpenChannel command when the sender
wants to open a channel prior to having data ready to send and does not want to burden the receiver
with having to supply credit until it is needed. It may also be used at the end of a channel packet
exchange; e.g., the sender wishes to keep the channel open but has no more data to send at that time.
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b) “Unlimited credit” mode: When the MaximumOutstandingCredit parameter is set to 0xFFFF, the
sender is asking the receiver to send as much credit as possible.

This may be used when the sender has a large or unknown number of packets to send. As it
approaches the end of job, the sender may monitor the number of packets left to be sent so that it can
switch to “no credit” mode.

c) “Maintain credit” mode: When the MaximumOutstandingCredit parameter is in the range 0x0001
to 0xFFFF, the receiver will try to keep the sender’s outstanding credit at the amount specified by the
MaximumOutstandingCredit parameter.

This mode may be used when the sender will be sending bursts of packets, where the burst size will
never exceed the MaximumOutstandingCredit parameter. Since the maximum number of credits
needed at any time is known, the receiver can efficiently manage its buffers.

The sender is not required to use all of the above modes. For example, the sender may use unlimited credit
mode for every channel and allow the receiver to clean up resources only as channels are closed. The sender
may also start in “no credit” mode, switch to “maintain credit” mode to send bursts of packets, and finish by
switching back to “no credit” mode. The three modes provide the sender with flexibility in managing its
need for credit and not burden the receiver with unnecessary requests or crediting.

The credit modes are hints for the receiver. The receiver may grant more than the requested number of cred-
its, even in “no credit” mode.

Table 3 and Table 4 are examples of flow control of IEEE 1284.4 data packets associated with opening a
channel between primary and secondary IEEE 1284.4 peers, granting initial credit, sending data, granting
additional credit, and closing the channel. Time increases with each row as one moves down the tables from
top to bottom. In addition, only the sending of packets is shown. The reception of packets is implied (e.g., an
Init command is sent by the primary IEEE 1284.4 peer but the tables do not show the secondary IEEE
1284.4 peer receiving it). Table 3 and Table 4 do not show the transactions required to establish the IEEE
1284.4 conversation. Transaction channel flow control is detailed in 4.5.5.

Table 3 is an example of a unidirectional channel. Unidirectional channels are used when data flows in only
one direction across the link. Common uses of unidirectional channels include print data and scan data.

Table 4 is an example of a bidirectional channel. Bidirectional channels are used when data flows in both
directions across the link. Common uses of bidirectional channels include control, status, and other request-
reply service.

4.5.5 IEEE 1284.4 transaction channel flow control

Flow control for the transaction channel is similar to flow control for data channels, with the following
exceptions:

a) IEEE 1284.4 command and reply packets have a maximum size of 64 bytes. 

b) The transaction channel is always open. Neither OpenChannel nor CloseChannel transactions of
the transaction channel are permitted.

c) After a successful Init, there is credit on the transaction channel for one command in each direction,
regardless of the previous credit values. Commands contain piggyback credit of exactly one (1),
which is used for the reply to that command. Replies contain piggyback credit of exactly one (1),
which is used for the next command. 

d) The transaction channel defaults to “maintain credit” mode, with a MaximumOutstandingCredit of
one (1) (see 4.5.4).
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e) Transaction channel credit shall be used to complete outstanding transactions before it is used to
issue new transactions. Only when there is more credit than there are pending replies can a new
transaction be issued.

f) Error and Init transactions can always be sent. Credit balances are unaffected by the Error com-
mand. The Init transaction resets the credit balance to one (1).    

Table 3—Flow control of IEEE 1284.4 data packets (undirectional panel)

Time Primary IEEE 1284.4 
peer

Secondary IEEE 1284.4 
peer

Primary peer 
data credit

Secondary 
peer data 

credit

0 0 0

1 OpenChannel
(unlimited credit mode)

0 0

2 OpenChannelReply 
grant 5 credits

0 + 5 = 5 0

3 Primary to secondary
Data Packet 1

5 – 1 = 4 0

4 Primary to secondary
Data Packet 2

4 – 1 = 3 0

5 Primary to secondary
Data Packet 3

3 – 1 = 2 0

6 Credit
grant 2 credits

2 0

7 CreditReply 2 + 2 = 4 0

8 Primary to secondary
Data Packet 4

4 – 1 = 3 0

9 Primary to secondary
Data Packet 5

3 – 1 = 2 0

10 CloseChannel 2 0

11 CloseChannelReply 0 0
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