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System Documentation

This manual for the HP 82169A HP-IL/HP-IB Interface must be used in conjunction with the manuals
for other components in your HP-IL/HP-IB system. In particular, the manuals for your HP-IL or HP-IB
controller and its I/O (input/output) enhancements will describe how you’ll control the interface and the
devices connected to it. It is important to recognize that the main content in this manual describes the
capabilities of only the interface, and that you’ll need to refer to other manuals for additional information.
For example, you’ll need to refer to the manuals for HP-IL or HP-IB devices to determine their operating
characteristics.

To best learn how to use the interface in your HP-IL/HP-IB system, read these parts of this manual in
the order shown:

1. Section 1, “General Information.” It gives basic information about connecting the HP-IL/HP-IB
system and gives an overview ot the system’s operation. It should help you decide how you’ll set up
your system.

Note: If you aren’t familiar with how your HP-IL controller performs HP-IL operations, look through the
appendix that corresponds to your controller. This shows how you’ll control the interface and HP-IB devices.
(The appendix refers to features of the interface that are described in the body of this manual, so you may
not understand some details at this time.)

2. The section that corresponds to your system setup. It depends upon the operating mode of the
interface and whether you have an HP-IL controller, HP-IB controller, or both. This section
presents technical information about the interface’s operation. (You may be interested in more than
one setup.)

3. The appendix that corresponds to your HP-IL controller. It defines the capabilities of your
system that your HP-IL controller can use, describes how your controller interacts with the interface
and HP-IB system, and gives several examples that show typical operation.

If you have an HP-IL controller that isn’t discussed in an appendix, refer to sections 2 through 4 for
information about how the interface operates using HP-IL in general. If the controller is manufactured by
Hewlett-Packard and you need information about using it with the interface, you can write to:

Hewlett-Packard Company
Corvallis Division Customer Support
1000 N.E. Circle Blvd.
Corvallis, OR 97330






Section 1

General Information

Introduction

The HP 82169A HP-IL/HP-IB Interface provides the capability to interconnect Hewlett-Packard Inter-
face Loop (HP-IL) and Hewlett-Packard Interface Bus (HP-IB) systems. (HP-IB is the Hewlett-Packard
implementation of the IEEE Standard 488.)

The interface makes the interconnection of the two systems easy. Once the addressing schemes of the
systems are understood, you can usually run existing programs with little or no modification.

The HP 82169A HP-IL/HP-IB Interface is packaged with the following accessories:

e One HP-IL cable.

e An ac adapter.

Additional HP-IL cables are available in the following lengths:

e 14 meter (1% feet)—model number HP 82167A.
e 1 meter (3 feet)—model number HP 82167B.
e 5 meters (16 feet)—model number HP 82167D. (This length may not be available in all countries.)

HP-IB cables are available in the following lengths:

e 15 meter (1% feet)—model number HP 10833D.
e 1 meter (3 feet)—model number HP 10833A.
e 2 meters (7 feet)—model number HP 10833B.
4 meters (13 feet)—model number HP 10833C.

This manual gives information about the interface’s modes of operation, interaction with HP-IL and
HP-IB systems, and its usage under various system configurations.

Installation

The following paragraphs describe how to set up the HP 82169A HP-IL/HP-IB Interface in an HP-IL/
HP-IB system.

Power

The HP-IL/HP-IB interface is powered by an ac adapter. Because the interface does not have a battery, it
can operate only when the adapter is connected to the interface and a proper ac outlet. To install the
adapter, insert the ac adapter plug into the proper ac outlet and insert the power connector into the power
receptacle in the rear of the interface.
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HP-IB Connection

To connect the interface to the Hewlett-Packard Interface Bus (HP-IB), disconnect the power from the
interface and plug the male connector from an HP-IB cable to the female HP-IB connector on the inter-
face’s rear panel.

HP-IL Connection

To connect the HP 82169A HP-IL/HP-IB Interface to the loop, first turn off the controller. Then discon-
nect the loop in the place where the interface will go, and connect the interface into the loop at that
location. (In some instances, the interface may be the only peripheral in the loop.)

All HP-IL cables must form a continous loop. All connections are designed to ensure proper orientation.

The interface’s position in the loop depends upon the operating mode you select. If the interface will be
operating in Translator mode, it must be the last device in the loop (its OUT receptacle connected to the
controller’s IN receptacle). If the interface will be operating in Mailbox mode, it may be connected any-
where in the loop.

Keyboard

The keyboard on top of the interface contains controls that help you to set and monitor the interface’s
operation.

RESET Key. The RESET key is a momentary switch that returns the interface to its startup condi-
tions, including all options set to their disabled conditions.

PWR Light. The PWR (power) light is on whenever the ac adapter supplies power to the interface.

T/R Light. The T/R (transmit/receive) light turns on each time data or commands are transferred across
the HP-IB data lines. The light is lit only for the duration of the transfer, so it will often appear to flash
or blink.
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Mode/Address Switch

The mode/address switch is a six-position switch located on the interface’s back panel. The switch con-
trols the mode of operation and the HP-IB address of the interface (used when control is on HP-IB). The
HP-IB address is defined according to the following table.

HP-IB Address

—
o
(3]
o
IS
o
[
o
N
o
By

m b5 b4 b3 b2 b1

m Mode

OCONOGOPARWN-—=-O

0 Translator
1 Mailbox

e e e e e e Yo Voo ool oo No oo lo o Ne Nl

4444 A a4 1M 00000000 =444 2441100000000

(test/invalid)

Note: When the interface is placed in Translator mode (m = 0) and the HP-IB address is set to 31, the
interface executes a continuous diagnostic test. Refer to “Verifying Proper Operation” in appendix A for
additional information.

An Overview of the Interface’s Operation

The following terms are used throughout this manual:

controller A device capable of issuing interface commands.

active controller The device that is currently issuing interface commands.

system controller The device responsible for interface startup and for maintaining system
integrity.

talker A device that is assigned to source data.

listener A device that is assigned to receive data.
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Consider the system shown below. The HP-IL system can contain a controller (such as a computer),
perhaps one or more additional HP-IL devices, and the HP-IL/HP-IB interface. The HP-IB system can
contain a controller, perhaps one or more additional HP-IB devices, and the HP-IL/HP-IB interface. The
interface essentially links the two systems. The nature of this link is determined by the interface’s operat-
ing mode.

HP-IL System HP-IB System

HP 82169A
HP-IL/HP-B K eoe
Interface

When the interface is acting as a “translator” (m set to “0”), a controller essentially works “through” the
interface to interact with a device on the other side. In this mode, the controller essentially controls all
devices—HP-IL devices and HP-IB devices. The interface ensures that instructions and data from each
system are transferred to the other system according to the other system’s standards. There can be a
device on each side capable of a being controller, but there can be only one active controller at a time.
These controllers can pass control between themselves—the interface will keep track of where the system
controller and active controller are located.

When the interface is acting as a data “mailbox” (m set to “1”), a controller essentially interacts with the
interface itself—not with devices on the other side. In this mode, the HP-IL and HP-IB systems are
joined by the interface, but neither system controls the other system. There must be active controllers on
both the HP-IL side and the HP-IB side. The HP-IL controller can place data in one of the interface’s
buffers; the HP-IB controller can retrieve that data when needed. Similarly, the HP-IB controller can
make data available to the HP-IL side.
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Translator Mode With Control on HP-IL

In the system shown below, the active controller is on the HP-IL side. The complete operation of this
system configuration is described in section 2.

Controller

Addressing With Control on HP-IL

The HP-IL controller accesses HP-IB devices using their HP-IB addresses. The addresses of HP-IB de-
vices are determined by their address switches. For this system, no HP-IB address may be the same as any
HP-IL address.

If the controller needs to send data to an HP-IB device, the controller first makes that device a listener by
sending the device’s HP-IB listen address. The interface will accept data from HP-IL and pass it to
HP-IB one byte at a time as it is received by the interface—there is no data buffering.

If the controller needs an HP-IB device to send data to listeners on HP-IL or HP-IB, the controller first
makes that device the talker by sending the device’s HP-IB talk address. The controller then directs the
device to start sending data. The interface will accept data from the HP-IB device and pass it to the
HP-IL devices according to how fast the data passes around HP-IL.

An HP-IL controller usually performs these operations using I/O functions or statements that automati-
cally implement all of the necessary HP-IL instructions. For specific examples of I/O programming with a
Hewlett-Packard controller, refer to the appendixes at the back of this manual or to the owner’s manual
of the controller you’re using.
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Translator Mode With Control on HP-IB

In the system shown below, the “active controller” is on the HP-IB side. The complete operation of this
system configuration is described in section 3.

/ a-+tn

X Controller

\ a is setting of interface’s address switch

a+1

Addressing With Control on HP-IB

The HP-IB controller accesses HP-IL devices using their HP-IL addresses assigned by the interface. An
HP-IL device’s address is determined by adding its position (relative to the interface) to the interface’s
HP-IB address (as determined by its address switch). For this system, no HP-IL device’s address may be
the same as any HP-IB device’s address.

If the controller needs to send data to an HP-IL device, the controller first makes the device a listener by
sending the device’s HP-IL listen address. The interface will accept data from the HP-IB device and pass
it to HP-IL.

A typical computer sends data using an output statement of the form OUTPUT device address,data string
or variable. Some computers allow you to define the location of a device using DEVICE =device address;
the output statement can then be a LIST statement.

If the controller needs an HP-IL device to send data to listeners on HP-IB or HP-IL, the controller first
makes the device the talker by sending the device’s HP-IL talk address. The controller then directs the
device to start sending data. The interface will accept data from the HP-IL device and pass it to HP-IB
one byte at a time. The interface will slow down the HP-IL device according to how fast the HP-IB
devices accept the data.

The typical computer retrieves data using an input statement of the form ENTER device address,data
format or variable.

For specific examples of I/O programming using a Hewlett-Packard controller, refer to the owner’s man-
ual of the controller you are using.



Section 1: General Information 13

Translator Mode With Controllers on HP-IL and HP-IB

Operating in Translator mode with controllers on both HP-IL and HP-IB is a special case of the two
situations described above. Although each side of the system may have a controller, only one can be an
active controller at any time in Translator mode. Two controllers can never be active simultaneously in
Translator mode.

The interface assumes that the system controller is on the side where the first command is received after
startup or keyboard reset. The system controller and the active controller are the same device until control
is passed to another device.

The system controller side is the only side from which the interface will accept the Interface Clear and
Remote Enable commands.

When active control is passed from the HP-IL side to the HP-IB side, the interface will always assign new
addresses to HP-IL devices. No matter which side the active controller is on, the HP-IB device addresses
never change because they are determined by their address switches.

Mailbox Mode

X Controller
Controller HPAL =11 o
HP-IB: a N
\ a is setting of interface’s address switch

Addressing in Mailbox Mode

Mailbox mode enables two active controllers to transfer data between the two systems.

The interface behaves like a single HP-IL device on the HP-IL side and a single HP-IB device on the
HP-IB side. The HP-IL address of the interface is its assigned auto-address, and the HP-IB address is set
by the switch on the rear panel.

The interface contains two 110-byte buffers for full-duplex operation. Both controllers can make the in-
terface a talker or listener to send or receive data. A full description of operation in Mailbox mode is given
in section 4.
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Internal Design

The HP-IL/HP-IB interface has six primary features that are important for understanding the interface’s
operation: the HP-IL interface, the HP-IB interface, the transfer buffers, the control logic, the keyboard,
and the mode/address switch. In Translator mode, the interface doesn’t use the transfer buffers; they are
used in Mailbox mode only.

Keyboard (‘ Mode/ Address
Switch

£

Control
Logic

1\/7
A/\L

<: HP-IL A —N Transfer <:> HP-IB <:>
‘:> Interface <c———_l> Buffers Interface <:>

HP-IL Interface

The HP-IL interface portion of the interface performs standard operations required by the interface loop,
such as maintaining the interface’s talker or listener status, and accepting and passing HP-IL messages
around the loop. The physical connection to HP-IL consists of standard HP-IL receptacles—one for in-
coming messages and one for outgoing messages.

HP-IB Interface

The HP-IB interface portion of the interface performs standard operations required by the interface bus,
similar to that of the HP-IL interface portion. The physical connection to HP-IB consists of the standard
IEEE-488 connector.

Control Logic

The control logic stores operation information, implements various operating modes that can be selected,
and controls the flow and interpretation of data and commands within the interface. It ensures that the
protocol of each interfacing system is preserved.

The control logic includes registers that store operating information: the option registers, the HP-IB de-

vice address registers, and the status registers. This operating information comes from the HP-IL control-
ler, the HP-IB controller, the interface’s keyboard, and the interface’s mode/address switch.

Transfer Buffers

The interface contains two transfer buffers that are used to store data while in Mailbox mode. One buffer
is called the HP-IL - HP-IB (“HP-IL to HP-IB”) buffer and contains the data being transmitted to the
HP-IB system. The other buffer is called the HP-IL «~ HP-IB (“HP-IL from HP-IB”) buffer and contains
the data received from the HP-IB system.

Each buffer is capable of holding 110 bytes. (Each byte consists of eight bits.) The buffers pass data in the
order it was received—first in, first out.
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Mode/Address Switch

The mode/address switch provides operating information to the control logic. It lets you define the inter-
face’s operating mode and HP-IB address.






Section 2

Translator Mode Operation With Control on HP-IL

This section describes the operation of the HP-IL/HP-IB interface in Translator mode in a system that
has its controller on the HP-IL side.

System Startup and Addressing

If bit m of the mode/address switch is set to “0” at startup or keyboard reset, the interface is set to
Translator mode. If the interface receives the first command from the HP-IL side, it considers the HP-IL
controller to be the system controller and waits for command messages from it. The interface’s HP-IL
address is 15 until the controller assigns an auto address.

The HP-IL controller accesses devices using their HP-IL addresses. For each HP-IB device, its HP-IL
address is the same as its HP-IB address, which is set by its address switch. For both of the addressing
options discussed below, the addresses of HP-IB devices must be different from the addresses of the HP-IL
devices. (The interface is itself an HP-IL device with an HP-IL address of its own—its address switch
isn’t used in this system.)

Default Addressing

SN

Controller

At startup or keyboard reset the interface operates using default addressing. Default addressing is designed
for maximum convenience and for controllers that can access only devices that use auto addresses. With
default addressing the interface must be the last loop device.

When using default addressing, the interface takes the first auto address it receives as its own address and
retransmits an Auto Address 31 message. This reserves for HP-IB devices all auto addresses from the
address after the interface’s address up to address 30. This would leave any HP-IL devices downstream
from the interface with no auto addresses (since they would receive an Auto Address 31 message). You use
the interface’s address only for setting interface options and sending interface status.

All HP-IB device address switches should be set within the range of the next address after the interface’s
and address 30, inclusive. (The HP-IL address of an HP-IB device is the same as its HP-IB address.)

17
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Default addressing limits the location of the interface on the loop. Any HP-IL device downstream from
the interface would either act as if it were not there, or could possibly interfere with loop operation by
responding to its default address if it has one (which may be the same as another legitimately addressed
device).

General Addressing

Controller n—1 K cee

-

The general addressing option allows the interface to be placed anywhere on the loop. The interface takes
one auto address, which is used to select interface options and send interface status. The only restriction
on device addressing is that no HP-IL address be the same as any HP-IB address.

At startup or keyboard reset the interface assumes default addressing. You can select general addressing
in two ways using the “E6” instruction. (The “E6” instruction is described on page 24.)

The first way is to access the interface using its default address, which is address 15. The interface must
be sent a Listen Address 15 message and then option “E6” selected.

The second way is to initially address the loop, whereupon the interface takes all auto addresses from its
own to 30. All devices downstream from the interface remain unaddressed. The interface must be made a
listener and option “E6” selected. The interface must then be canceled as a listener and the loop addressed
again. At this point the interface will take only one auto address.

Listeners on HP-IB

The controller specifies and uses listeners in the same way, regardless of whether the interface is using
default addressing or general addressing. In the HP-IB and HP-IL systems, a listener is any device which
is set to receive data (printers, plotters, monitors, etc.).

When the controller wishes to send data to HP-IB and HP-IL devices, it must first make the devices
listeners by sending the devices’ listen addresses.

After the devices have been made listeners, the controller can start sending data, which the interface will
transfer to HP-IB byte by byte. The interface does not keep track of whether an HP-IB device is a lis-
tener. If the talker is not on HP-IB, the interface will transfer data bytes sourced on HP-IL to HP-IB
(enabling listen-only devices to get the data).

Note: The interface will not transfer any data to HP-IB if the interface itself has been made a listener (for the
purpose of selecting interface options).
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Initiating Talkers on HP-IB

In the HP-IB and HP-IL systems a talker is any device that is set to send data (voltmeters, oscilloscopes,
computers, etc.). While listeners are handled the same for default and general addressing, talkers are not.

HP-IB Talkers With Default Addressing

If an HP-IL controller needs an HP-IB device to send data, the controller must first send the device’s talk
address. The interface assumes an HP-IB device is the talker when the last talk address sent was greater
than its own.

The HP-IL controller instructs the device to start sending data by sourcing a Send Data message. When
the interface receives a Send Data message and an HP-IB device is the talker, it sets the HP-IB ATN and
NRFD lines false and waits for the HP-IB talker to respond with data available. The interface will wait
for data until an Interface Clear message is received from the system controller.

When the interface receives a Send Data message and the last talk address was not that of an HP-IB
device, the interface will set the NRFD and ATN lines false and hold the Send Data message for 1 second
waiting for an HP-IB device to respond with data. If an HP-IB device responds, then the interface starts
transferring data from HP-IB to HP-IL; otherwise the NRFD line is set true and the Send Data message
is passed to the next HP-IL device (the controller). For normal operations with default addressing, the
interface won’t receive a Send Data message unless the last talk address was that of the interface or an
HP-IB device (since the interface is the last device in the loop).

If the configured option has been enabled, the interface will hold a Send Data message only if it follows a
talk address that was greater than the interface’s address; otherwise, the Send Data message is immedi-
ately passed on to the next device (the controller). (The configured option is selected by the “E5” instruc-
tion—refer to page 24.)

When the interface transfers data from HP-IB to HP-IL, it does half of the HP-IB handshake, sources
the data on HP-IL, waits for its return, checks it for errors, and (if it has no errors) finishes the HP-IB
handshake and starts over. If an error occurs, the interface will finish the HP-IB handshake (and not
start another) and terminate data transmission (as described on page 20).

HP-IB Talkers With General Addressing

With general addressing the interface has no way of knowing what addresses are those of HP-IB devices
(unless you store that information using the “A” instruction—refer to page 24).

When the interface receives a Send Data message, one of three conditions exists: there is a talker on
HP-IB waiting to source data, the Send Data message is meant for a talker on HP-IL downstream from
the interface, or the Send Data message was retransmitted by an unresponsive talker on HP-IL upstream
from the interface.

The interface always stores the talk address that was most recently sent. When it receives a Send Data
message, it compares the last talk address to an internal table of HP-IB device addresses. (This table is
loaded using the “A” ASCII instruction—refer to page 24).

If there is no match in the table, the interface will set the NRFD and ATN lines false and hold the Send
Data message for 1 second waiting for an HP-IB device to respond with data. If the HP-IB device re-
sponds, then the interface starts transferring data from HP-IB to HP-IL; otherwise, the NRFD line is set
true and the Send Data message is passed to the next HP-IL device.

If there is a match in the table, then the interface sets the ATN and NRFD lines false and waits for the
HP-IB talker to respond with data available. The interface will wait for data until an Interface Clear
message is received from the system controller.
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If the configured option has been enabled, the interface will hold a Send Data message only if the last talk
address matches a table address; if there is no match, the Send Data message is immediately
retransmitted. (The configured option is selected by the “E5” instruction—refer to page 24.)

After the HP-IB device starts sending data, the interface transfers data in the same way that it does using
default addressing.

Terminating Transmission

The end of a data transmission is indicated differently by HP-IL protocol and HP-IB protocol. HP-IL
protocol requires an End Of Transmission message at the end of every data transmission. The HP-IL
controller must receive either an End Of Transmission—Error or End Of Transmission—OK message
after the talker’s last data byte. HP-IB has no required method for identifying the end of data
transmission.

Most HP-IL controllers send a Not Ready For Data message after they have received either a set number
of bytes or a line feed character. After receiving a Not Ready For Data message, the interface completes
the current HP-IB handshake and follows HP-IL protocol by sending the required End Of Transmission
message.

If the controller does not send Not Ready For Data messages, you have two options for providing an End
Of Transmission message on HP-IL:

e Some HP-IB devices that send binary-coded data (such as mass storage devices) set the EOI (End Or
Identify) line true on their last data byte. In its default condition, the interface transfers a data byte
for which the EOI line is true, completes the current HP-IB handshake and sends an HP-IL End Of
Transmission message.

¢ Some HP-IB devices that send ASCII-coded data do not set the EOI line true on the last byte, but
always end their transmissions with an ASCII line feed character. If the LF - EOT option has been
enabled, the interface will consider a line feed transferred from HP-IB to HP- IL as the last byte and
will follow that byte with an End Of Transmission message. (The LF - EOT option is selected by the
“E1” instruction—refer to page 24.)

Whenever the interface detects a transmission error in a data byte that it transferred to HP-IL, it com-
pletes the current HP-IB handshake, sets the HP-IB NRFD line true (to prevent the talker from sending
more data), and sends an HP-IL End Of Transmission—Error message.

Service Requests

The interface enables HP-IB devices to request service from the HP-IL controller and enables the con-
troller to determine the status of HP-IB devices. In addition, the interface itself requests service and
provides status information to the controller.

Setting Service Requests

The interface will request service on HP-IL whenever an HP-IB device sets the HP-IB SRQ line true
(meaning it is requesting service) and whenever an interface error has occurred. Requesting service on
HP-IL consists of setting the service request bit in HP-IL, Data, End, or Identify messages and also set-
ting the parallel poll response bit in Identify messages (if the interface has been enabled to respond to a
parallel poll).

When an interface error condition occurs, the interface keeps requesting service until its status is read.
The status byte is then cleared.
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The interface supports the HP-IL Enable Asynchronous Requests message. When an HP-IL controller
needs to let the loop go idle but must also be ready to acknowledge devices that need service, it sources an
Enable Asynchronous Requests message. This allows a device to source Identify—Service Request mes-
sages until a universal command message is received (for example, an Auto Address Unconfigure mes-
sage). If the interface has been enabled for asynchronous service requests, it will source Identify—Service
Request messages if the HP-IB SRQ line is true.

Serial Poll Response

If the interface is the talker and receives an HP-IL Send Status message, it sends one byte of internal
status information and then clears the internal status byte. This status byte shows whether an internal
error condition has occurred. (Refer to page 22.)

If the interface is not the talker and it receives a Send Status message, then the interface performs an
HP-IB serial poll. To perform an HP-IB serial poll the interface sources an HP-IB SPE (Serial Poll
Enable) command, sets the ATN and NRFD line false so an HP-IB talker can send its status, transfers
the status byte to HP-IL (followed by an End Of Transmission message), and sources a HP-IB SPD
(serial poll disable) command. If an HP-IB device does not respond to the serial poll within 1 second, then
the Send Status message is retransmitted and an HP-IB SPD command is sourced.

If the configured option has been enabled, the interface will immediately retransmit the Send Status mes-
sage unless the talker is on HP-IB (the last talk address transferred was greater than the interface’s
address for default addressing or it matches a table address for general addressing). (The configured op-
tion is selected by the “E5” instruction—refer to page 24.)

Parallel Poll Response

The interface supports an HP-IL parallel poll. If the interface is enabled to repond to an HP-IL parallel
poll and service is requested by the interface or an HP-IB device, the interface will set the proper response
bit in an Identify message. (Refer to the table below.) This parallel poll response indicates to the HP-IL
controller that an HP-IB device or the interface is requesting service.

The following table defines the response to an HP-IL parallel poll (Identify message) according to the
particular message that enabled the response.

Parallel Poll Response to an Identify Message

Enable message... designates bit... and sets that Identify bit if...
Parallel Poll Enable 0 Do )

Parallel Poll Enable 1 D,

Parallel Poll Enable 2 D,

Parallel Poll Enable 3 D3 L .
Parallel Poll Enable 4 D, [ service is not requested
Parallel Poll Enable 5 Dsg

Parallel Poll Enable 6 Dg

Parallel Poll Enable 7 D, J

Parallel Poll Enable 8 Do A

Parallel Poll Enable 9 D,

Parallel Poll Enable 10 D,

Parallel Poll Enable 11 Ds L service is requested”
Parallel Poll Enable 12 D, q

Parallel Poll Enable 13 Dg

Parallel Poll Enable 14 Dg

Parallel Poll Enable 15 D, )

* Otherwise, the designated Identify bit isn’t changed. Also, control bit Cy, is set if service is
requested.
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Notice that the interface’s response to an HP-IL parallel poll is determined in part by HP-IB service
requests—but not by an HP-IB parallel poll. The interface allows you to obtain the results of an HP-IB
parallel poll by using the “E7” instruction (refer to page 24). To obtain the results of an HP-IB parallel
poll, the controller must make the interface a listener, send the “E7” instruction, make the interface the
talker, and send it a Send Data message.

For every Send Data message the interface receives while it is a talker and this option is enabled, it will
perform an HP-IB parallel poll and return the resulting byte followed by an End Of Transmission mes-
sage. The “D7” instruction disables the parallel poll option.

Interface Status

The interface’s HP-IL status byte indicates two error conditions. The interface sets one bit in its status
byte for each error condition and also sets bit 6 to indicate that service has been requested.

HP-IL Status Byte—Translator Mode

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Service 0 0 0 Address Unrecognized 0
Request Table ASCII
Overflow Instruction
Value = 128 | Value = 64 | Value = 32 | Value = 16 Value = 8 Value = 4 Value = 2 Value = 1

Bit 1 is set when an unrecognized ASCII instruction is received or when an inappropriate ASCII sequence
is received while selecting interface options. Once an unrecognized ASCII instruction is received, no other
instructions will be recognized until a “terminator” is received (either an ASCII semicolon or line feed.)

Bit 2 is set when more than 15 HP-IB device addresses are entered into the interface’s address table. This
table is cleared only at startup, at keyboard reset, or when an ASCII “I” instruction is received.

Bit 6 is set whenever bit 1 or 2 is set. It indicates that service has been requested on HP-IL.

The interface clears the status byte after it responds to a Send Status message or after a keyboard reset.

Passing Control

If the first command received by the interface after startup or keyboard reset is from the HP-IL side, the
interface assumes that the system controller is on the HP-IL side. When the system controller is on the
HP-IL side, the interface will accept Interface Clear and Remote Enable messages from the HP-IL side
only.

Active control is passed from HP-IL to HP-IB by sending a suitable HP-IB device (a computer or other
device that can accept active control) its talk address followed by the HP-IL Take Control message. When
the interface is using default addressing, the interface passes control when a Take Control message is
received and the last talk address is greater than the interface’s address. When the interface is using
general addressing, the interface will pass control only if a Take Control message is received and the last
talk address matches an address in the address table. Otherwise, the Take Control message is
retransmitted on HP-IL.
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If accepted by the interface, the Take Control message is translated to the HP-IB TCT command and
sourced on HP-IB. Once the HP-IB device has accepted the TCT command, the interface sets the HP-IB
ATN line false, allowing the HP-IB device to start sending commands. At this point the interface will
expect commands from the HP-IB side (as described in section 3).

Control can be passed back to HP-IL either by the HP-IB controller executing a take control sequence or
by the HP-IL system controller sourcing an Interface Clear message.

HP-IL Options and Instruction Set

The interface responds to a set of ASCII-coded instructions. The “D” and “E” instructions disable and
enable several options that determine how the interface operates. Following startup, keyboard reset, or
receipt of the “I” instruction, these options are disabled.

Interface options are selected by sending the interface’s listen address followed by ASCII-coded bytes that
are interpreted as interface instructions. All instruction strings must be followed by a terminator, which is
either an ASCII semicolon or line feed.

Certain instructions direct the interface to send status information. These instructions are two-letter
ASCII instructions starting with the letter “S”. Once these instructions have been accepted by the inter-
face, you should send the interface’s talk address followed by a Send Data message to start the interface
sending the information.

If the interface has not received an instruction directing it to send status, then the interface sends all its
status information: the 15 address table registers (empty registers are represented with the value 31) and
the enable status byte.

The following table lists the ASCII instructions that the interface recognizes.

ASCII Instruction Set

Instruction Meaning
A1l Add HP-IB address 1 to address table.
A30 Add HP-IB address 30 to address table.
D1 Disable LF - EOT option.
D2 Disable DDL/DDT « SAD option.
D3 Disable SAI on ATN false option.*
D4 Disable SDI on ATN false option.*
D5 Disable configured option.
D6 Disable general addressing.
D7 Disable HP-IB parallel poll option.
E1 Enable LF - EOT option.
E2 Enable DDL/DDT « SAD option.
E3 Enable SAI on ATN false option.*
E4 Enable SDI on ATN false option.*
E5 Enable configured option.
E6 Enable general addressing.
E7 Enable HP-IB parallel poll option.
I Disable all options and clear address table,
enable status register, and excess status registers.
SA Send addresses from HP-IB address table.
SE Send enable status byte.
SS Send excess status bytes.*
* Can be enabled from HP-IL, but has effect only when control is on HP-IB. Refer
to section 3 for detailed information.
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Several “A”, “D”, or “E” instructions may be combined by separating the appropriate numbers by commas
and omitting all letters but the first. For example, the instruction string

A2,3,7,17,25,5;E1,5,6;SA (CR)(LF)

does the following:

1. Puts 2, 3, 5, 7, 17, and 25 into HP-IB address table registers.

2. Enables HP-IB line feed to HP-IL. End Of Transmission message option, configured option, and
general addressing option.

3. Instructs the interface to send HP-IB device addresses that are set up in its HP-IB address table
registers.

The “A” instruction enables you to load the interface’s HP-IB address table registers, which are used
during general addressing operation (HP-IL active control). A maximum of 15 HP-IB addresses (from 0 to
30) can be stored. The address table is cleared only at startup, keyboard reset, or by the “I” instruction.
Each new address entry is checked for duplication and entered if it is not already in the table. This means
that as devices are added to the HP-IB side, only the new addresses must be entered.

The “D” instruction is used to reset (disable) specific interface options, which are described under the “E”
instruction.

The “E” instruction is used to select (enable) specific interface options, which are described next.

The “E1” option causes the interface to look for a line feed during a data transfer from an HP-IB talker.
This option causes the interface to leave the HP-IB NRFD line true on the HP-IB side and source an End
Of Transmission message on the HP-IL side after the line feed has been transferred. If this option is not
enabled, the interface leaves the HP-IB NRFD line true on the HP-IB side and sources an End Of Trans-
mission message on the HP-IL side after a byte is transferred with the HP-IB EOI line true.

The “E2” option causes the interface to convert HP-IL Device Dependent Listener and Device Dependent
Talker messages to HP-IB secondary addresses and vice versa. When this option is enabled, HP-IL secon-
dary addresses are ignored. If this option is not enabled, HP-IL Device Dependent Listener and Device
Dependent Talker messages are not transferred to HP-IB and secondary addresses are transferred
unchanged.

The “E5” option causes the interface to retransmit Send Data and Send Status messages immediately
unless the last talk address was greater than the interface’s (when using default addressing) or matches an
HP-IB device address stored in the address table (when using general addressing). The configured option
is useful because it can speed system operation for normal system configurations.

The “E6” option directs the interface to use general addressing. When using general addressing, the inter-
face takes only one auto address, which is used for the interface itself.

The “E7” option directs the interface to perform an HP-IB parallel poll and send the response followed by
an End Of Transmission message for every Send Data message received when the interface is the talker.

The “I” instruction directs the interface to initialize its enable status register, the 15 HP-IB address table
registers, and the 8 excess status byte registers (described on page 31). All options are disabled.

The “SA” instruction directs the interface to source the contents of the HP-IB address table registers.
After the interface receives its talk address and a Send Data message, it sends the defined addresses
encoded as ASCII numerals. For example, it might send

2,3,5,7,17,25 (CR)(LF)

The “SE” instruction directs the interface to source the contents of the enable status byte. The enable
status byte describes the active interface options.
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Enable Status Byte
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 E7 E6 E5 E4 E3 E2 E1
Value = 128 | Value = 64 | Value = 32 | Value = 16 | Value = 8 | Value = 4 | Value = 2 | Value = 1

After the interface receives its talk address and a Send Data message, it sources ASCII numerals that
represent the decimal value of the enable status byte. For example, if interface options “E6”, “E5”, and
“E1” are active, then the enable status byte has a decimal value of 49, and the interface returns the ASCII
characters 4 9 (CR)(LF).

Response to HP-IL Messages

The table below describes the interface’s response to each HP-IL message. Following each message name
is the 11-bit pattern that defines the message:

C, C, Cy D, Dg Dy D, D; D, D, D,

(An X indicates that the bit may be “0” or “1”.)

Almost all HP-IL command group messages with bit D; set to “0” are transferred to HP-IB. That is, the
last eight bits are transferred to HP-IB as a command (the ATN line is true). The exception is the Enable
Asynchronous Requests command message, which is not transferred because it conflicts with the HP-IB
SPE command. HP-IL command group messages with bit D; set to “1” are not transferred to HP-IB.
Ready group messages not listed below receive no response from the interface.

HP-IL Message Interface Response

Command Group

Auto Address Unconfigure
100 10011010

Device Clear
100 00010100

Interface address is set to 15. Interface is ready to be auto addressed. Not trans-
ferred to HP-IB.

No interface status change. Transferred to HP-IB.

Device Dependent Listener 0-31
100 101XXXXX

Device Dependent Talker 0-31
100 110XXXXX

Enable Asynchronous Requests
100 00011000

Go To Local
00000001

Group Execute Trigger
100 00001000

Interface Clear
100 10010000

No interface status change. If option is selected by “E2” instruction, converted to
HP-IB secondary address (011XXXXX) and transferred to HP-IB. Otherwise, not
transferred to HP-IB.

No interface status change. If option is selected by “E2” instruction, converted to
HP-IB secondary address (011XXXXX) and transferred to HP-IB. Otherwise, not
transferred to HP-IB.

Enables the interface to source an HP-IL Identify—Service Request message if
the HP-IB SRQ line goes true. This capability is disabled by the next universal
command message received by the interface. This command message is not
transferred to HP-IB.

No interface response. Transferred to HP-IB.

No interface response. Transferred to HP-IB.

Interface talker or listener status removed and HP-IB IFC line held true for at
least 100 microseconds.
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HP-IL Message

Interface Response

Command Group (Continued)

Listen Address 0-31
100 001 XXXXX

Loop Power Down
100 10011011

Not Remote Enable
100 10010011

Parallel Poll Disable
100 0000101

Parallel Poll Enable 0-15
100 1000XXXX

Parallel Poll Unconfigure
100 00010101

Remote Enable
100 10010010

Secondary Address 0-30
100 011XXXXX

Selected Device Clear
100 00000100

Talk Address 0-31
100 010XXXXX

Unlisten
100 00111111

Untalk
100 01011111

Ready Group

Auto Address 0-31
101 100XXXXX

Not Ready For Data
101 01000010

Ready For Command
101 00000000

Send Accessory ID
101 01100011

Send Data
101 01100000

Send Device ID
101 01100010

Transferred to HP-IB. If the address is the same as the last talk address sent, an
UNT command is sourced on HP-IB before the listen address is transferred. If the
address is the interface’s address, then the interface is removed from talker sta-
tus and becomes a listener. (If the interface is a listener, it transfers no data to
HP-IB.) If the address is 31, the interface is removed from listener status and
UNL command is sourced on HP-IB.

No interface response. Not transferred to HP-IB.

No interface status change. If the system controller is on the HP-IL side, the
HP-IB REN line is set false. Not transferred to HP-IB.

If listener, disables interface response to HP-IL parallel poll. Transferred to HP-IB.

If listener, enables interface response to HP-IL parallel poll according to parallel
poll conventions. (Refer to page 21.) Not transferred to HP-IB.

Disables interface response to HP-IL parallel poll. Transferred to HP-IB.

No interface status change. If the system controller is on the HP-IL side, the
HP-IB REN line is set true. Not transferred to HP-IB.

No interface status change. If option is selected by “E2” instruction, not trans-
ferred to HP-IB. Otherwise, secondary address transferred to HP-IB.

No interface response. Transferred to HP-IB.

Transferred to HP-IB. If the address is the interface’s address, then the interface
is removed from listener status and becomes a talker. (If the interface is an HP-IL
talker, all data is sourced to HP-IL, not to HP-IB.) If the address doesn’t match
interface’s address, interface is removed from talker status. If the address is 31,
UNT command is sourced on HP-IB.

The interface is removed from listener status and UNL command is sourced on
HP-IB.

The interface is removed from talker status and UNT command is sourced on
HP-IB.

If the message address is less than 31 and the interface doesn’t have an earlier
assigned address, then the interface’s HP-IL address is set to the message ad-
dress. With default addressing, Auto Address 31 is retransmitted. With general
addressing, the message address is incremented by one and transmitted. If the
interface has a previously assigned address, no esponse. If the message address
is 31, no response.

If the interface or an HP-IB device is talker, then the previous data byte sourced
by the interface becomes the last byte. If the talker is on HP-IB, then the NRFD
line is left true.

Retransmitted by the interface after all HP-IB devices have accepted the last
command sent.

If the interface is talker, then it sends one byte with the value of 67 followed by
an End Of Transmission message.

If the interface is talker, then it sends status information followed by carriage
return, line feed, and an End Of Transmission message. If an HP-IB device is
talker, then the interface sets the ATN line false and allows the HP-IB device to
start sourcing data.

If the interface is talker, then it sends the eight ASCIl-coded bytes “HP82169A”
followed by carriage return, line feed, and an End Of Transmission message.
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HP-IL Message

Interface Response

Ready Group (Continued)

Send Status
101 01100001

Take Control
101 01100100

Identify Group

Identify

110 XXXXXXXX
Identify—Service Request
111 XXXXXXXX

Data/End Group

Data Byte

000 XXXXXXXX

Data Byte—Service Request
001 XXXXXXXX

End Byte

010 XXXXXXXX

End Byte—Service Request
011 XXXXXXXX

If the interface is talker, then it sends one byte of status infomation and an End
Of Transmission message and clears its internal status byte. If an HP-IB device is
talker, then the interface sources an HP-IB SPE (Serial Poll Enable) command,
sets the ATN line false so the HP-IB device can send its status, transfers the
status byte to HP-IL (followed by an End Of Transmission message), and sources
an HP-IB SPD (Serial Poll Disable) command. If the HP-IB device does not re-
spond to the serial poll within 1 second, then the Send Status message is
retransmitted and an HP-IB SPD command is sourced.

If the interface is using default addressing, then it accepts the HP-IL Take Con-
trol message only if the last talk address is greater than its own address. For
general addressing, the interface accepts the HP-IL Take Control message only if
the last talk address matches one in the address table. If it accepts the message,
it converts the message to an HP-IB TCT command, sends it onto the bus, sets
the NRFD and NDAC lines true, sets the ATN line false, and starts accepting
command messages from the HP-IB side. If the interface doesn’'t accept the
message, the message is retransmitted.

If the interface is set to respond by a previous Parallel Poll Enable message and if
the interface or an HP-IB device is requesting service, then the interface will
modify the message according to the parallel poll conventions (refer to page XX).
The service request control bit is always set by the interface if service is re-
quested. No action taken on HP-IB.

If the interface is listener, then the interface accepts data as ASCII instructions;
the data is not transferred to HP-IB. If the interface is not listener and there is no
talker on HP-IB, then data bytes are transferred to HP-IB and retransmitted on
HP-IL when the HP-IB handshake is complete. If there is a talker on HP-IB (the
data byte came from the interface), it is checked for errors and the HP-IB hand-
shake is completed. (The service request bit has no effect).

If the interface is listener, then the interface accepts the end byte as an ASCII
instruction; the data is not transferred to HP-IB. If the interface is not a listener
and there is no talker on HP-IB, then the interface transfers the data to HP-IB
and sets the HP- 1B EOI (End Or Identify) line true during the duration of the
handshake and retransmits it on HP-IL. When there is a talker on HP-IB and the
HP-IB EOI line goes true, the interface converts the HP-IB End Byte into an HP-IL
End Byte message and sources it on HP-IL. (The service request bit has no
effect.)







Section 3

Translator Mode Operation With Control on HP-IB

This section describes the operation of the HP-IL/HP-IB interface in Translator mode in a system that
has its controller on the HP-IB side.

System Startup and Addressing

If bit m of the mode/address switch is set to “0” at startup or keyboard reset, the interface is set to
operate in Translator mode. If the interface receives the first command from the HP-IB side, it assigns
auto addresses to HP-IL devices, sources a Not Remote Enable or Remote Enable message according to
the state of the HP-IB REN line, and then transfers the command message to HP-IL.

The interface assigns auto addresses to the HP-IL devices starting at the first auto address after its own
HP-IB address. (The interface’s HP-IB address is set by the address switch on the rear panel.)

X Controller

\ / a is setting of interface’s address switch

The HP-IB controller accesses HP-IB devices using their HP-IB addresses, which are set by their address
switches. It accesses HP-IL devices using their HP-IL auto addresses. You must be sure that none of the
HP-IB device addresses are the same as any of the HP-IL auto addresses. The HP-IB address of the inter-
face is used to access the interface for sending instructions and retrieving status.

The interface assigns addresses to all devices in the loop whenever one of these conditions occurs:
o Following startup or keyboard reset, when the first HP-IB command is received.
o After transferring an HP-IB Interface Clear command to HP-IL.
o After control has been passed from HP-IL to HP-IB.

o After the loop has been disconnected for 100 milliseconds.

29
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Listeners On HP-IL

If the HP-IB controller wishes to send data to an HP-IL device, it must first make that device a listener
by sending the device’s listen address.

The interface will transfer data from HP-IB to HP-IL byte by byte. If the HP-IB EOI line is true, then
the interface will convert a Data Byte message to an End Byte message. However, it does not source
HP-IL End Of Transmission messages at the end of HP-IB transmissions.

If there is no talker or listeners on HP-IL, then data bytes sourced on HP-IB are not transferred to
HP-IL if the system controller is on the HP-IB side. If no bytes are transferred to HP-IL, the HP-IB

transfer speed is greatly increased.

Talkers on HP-IL

Transferring Data

If the HP-IB controller needs an HP-IL device to send data to listeners on HP-IB or HP-IL, the control-
ler first makes the device a talker by sending the device’s talk address. The controller then directs the
device to start sourcing data by setting the HP-IB ATN line false.

When the HP-IB ATN line goes false, the interface sources a Send Data message on HP-IL and transfers
to HP-IB the data sourced by the HP-IL device. If the HP-IL device does not respond to the Send Data
message, then the interface sets its “no response” status bit and sets the HP-IB SRQ line true.

During the HP-IL data transmission, if the HP-IL talker sources an End Of Transmission—Error (indi-
cating an HP-IL error), then the interface terminates the transmission, sets its “transmission error” sta-
tus bit, and sets the HP-IB SRQ line true.

An HP-IL End Of Transmission—OK message notifies the interface that the transmission is complete
and there were no errors.

If the HP-IB controller raises the ATN line before an HP-IL End Of Transmission message is received by
the interface (“asynchronous take control”), then an HP-IL Not Ready For Data sequence is initiated and
completed on HP-IL before the pending HP-IB handshake is started. Depending upon when the ATN line
is asserted, an HP-IL data byte may be lost on HP-IB, but HP-IL protocol will be maintained.

Transferring Device Information

The interface provides the capability for the HP-IB controller to obtain the accessory ID and device ID of
HP-IL devices. This is made possible by having the interface source either a Send Accessory ID or Send
Device ID message when the HP-IB ATN line goes false after an HP-IL device has been made a talker.

Normally, when the HP-IB ATN line goes false, the interface sends a Send Data message to the HP-IL
talker. However, if the accessory ID option has been enabled, then the interface sends a Send Accessory
ID message instead. Similarly, if the device ID option has been enabled, the interface sends a Send Device
ID message. (These options are selected by the “E3” and “E4” instructions—refer to page 34.)

An HP-IL accessory ID usually consists of one data byte; a device ID is usually a sequence of eight ASCII-
coded bytes followed by carriage return, line feed. Each is followed by an End Of Transmission message.
(The interface’s accessory ID is 67; its device ID is “HP82169A”.)

Service Requests

The interface enables HP-IL devices to request service from the HP-IB controller and enables the con-
troller to determine the status of HP-IL devices. In addition, the interface itself requests service and
provides status information to the controller.
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Setting Service Requests

The interface will initiate HP-IB service requests whenever an interface error condition occurs or when-
ever an HP-IL device is requesting service. To request service on HP-IB, the interface sets the HP-IB
SRQ line true. The interface responds to an HP-IB parallel poll if it has been enabled to do so. The
interface looks for service requests on HP-IL Data Byte and End Byte messages, and it periodically sends
Identify messages around the loop for HP-IL devices to indicate whether they need service.

Serial Poll Response

HP-IB devices can send only one byte of status during a serial poll, whereas HP-IL devices can send
several bytes of status. When the HP-IB controller conducts a serial poll of HP-IL devices, the interface
obtains the status bytes from the HP-IL device being polled (using the Send Status message) and stores
them in its eight “excess status byte” registers. The interface transfers to HP-IB the first status byte it
received. (If the HP-IL device sends less than eight bytes of status, the remaining excess status registers
aren’t changed—if you need these registers cleared, use the “I” instruction prior to polling the device.) If
the controller wishes the obtain all of the status bytes sourced by an HP-IL device, it must make the
interface a listener, send the “SS” instruction, make the interface the talker, and set the ATN line false.
(The “I” and “SS” instructions are described on pages 34 and 35.)

If the HP-IL device does not respond to the serial poll, then the interface sets its “no response” status bit
and sets the HP-IB SRQ line true.

If the HP-IB controller serial polls the interface, the interface sends one byte of its internal status, then
clears it status byte and stops requesting service (if no HP-IL devices are requesting service).

Parallel Poll Response

If the interface has been enabled to respond to an HP-IB parallel poll (using the PPC and PPE com-
mands), then it responds to a parallel poll according to HP-IB protocol. The interface responds to an
HP-IB parallel poll when the interface has set the SRQ line true. The interface’s response doesn’t indicate
to the HP-IB controller whether an HP-IL device or the interface itself is requesting service—it merely
indicates whether service is or isn’t required.

The interface does not enable the HP-IB controller to parallel poll HP-IL devices using the HP-IB par-
allel poll. (The HP-IB controller can conduct an HP-IL parallel poll using the “C” instruction to send the
needed HP-IL messages—refer to page 34).

Interface Status

The interface’s HP-IB status byte indicates four error conditions. The interface sets one bit in its status
byte for each error condition and also sets bit 6 to indicate that service has been requested.

HP-IB Status Byte—Translator Mode

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 '
0 Service No HP-IL HP-IL 0 Address Unrecognized 0
Request Response Transmit Table ASCII
Error Overflow Instruction
Value = 128 | Value = 64 | Value = 32 | Value = 16 Value = 8 Value = 4 Value = 2 Value = 1
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Bit 1 is set when an unrecognized ASCII instruction is received or when an inappropriate ASCII sequence
is received while selecting interface options. Once an unrecognized ASCII instruction is received, no other
instructions will be recognized until a “terminator” is received (either an ASCII semicolon or line feed).

Bit 2 is set when more than 15 HP-IB device addresses are entered into the interface’s address table. This
table is cleared only at startup, at keyboard reset, or when an “I” instruction (refer to page 34) is received.

Bit 4 is set whenever there is a transmit error on HP-IL. A transmit error occurs when a message sourced
by the interface on HP-IL returns to the interface not as sent, or when an HP-IL talker sends an End Of
Transmission—Error message.

Bit 5 is set whenever the interface sends an HP-IL Send Data, Send Accessory ID, Send Device 1D, or
Send Status message to an HP-IL talker and it comes back to the interface—that is, the talker didn’t
respond.

Bit 6 is set whenever bit 1, 2, 4, or 5 is set. It indicates that the interface is requesting service.

The interface clears its status byte and stops requesting service after the status byte has been read by a
serial poll or after a keyboard reset.

Passing Control

If the first command received by the interface after startup or keyboard reset is from the HP-IB side, the
interface assumes that the system controller is on the HP-IB side. When the system controller is on the
HP-IB side, the interface will accept IFC (Interface Clear) and REN (Remote Enable) commands from
the HP-IB side only.

Active control is passed from the HP-IB side to the HP-IL side by sending a suitable HP-IL device (a
device that can accept active control) its talk address followed by the TCT (Take Control) command.
When the HP-IB controller lets the ATN line go false (therby releasing control), the interface sources an
HP-IL Take Control message. After the interface sources the Take Control message, command messages
are accepted from the HP-IL side. If the Take Control message returns to the interface (the HP-IL device
didn’t accept active control), the interface resumes accepting commands from the HP-IB side.

Control can be passed back to HP-IB either by the HP-IL controller executing a take control sequence or
by the HP-IB system controller setting the Interface Clear line true.

HP-IB Options and Instruction Set

The interface responds to a set of ASCII-coded instructions. The “D” and “E” instructions disable and
enable several options that determine how the interface operates. Following startup, keyboard reset, or
receipt of the “I” instruction, these options are disabled.

Interface options are selected by sending the interface’s listen address followed by ASCII-coded bytes that
are interpreted as interface instructions. All instruction strings must be followed by a terminator, which is
either an ASCII semicolon or line feed.

Certain instructions direct the interface to send status information. These instructions are two-letter
ASCII instructions starting with the letter “S”. Once these instructions have been accepted by the inter-
face, you should make the interface the talker and start the interface sourcing the information.

If the interface has not received an instruction directing it to send status, then the interface sends all its
status information: the 15 address table registers (empty registers are represented with the value 31) and
the enable status byte.

The following table lists the ASCII instructions that the interface recognizes.
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ASCII Instruction Set

Instruction Meaning
Al Add HP-IB address 1 to address table.
AéO Add Hl.:’-IB address 30 to address table.
C0,0 Send HP-IL message 000 00000000 (Data Byte 0).
C7,255 Send HP-IL message 111 11111111 (Identify—
Service Request 255).
D1 Disable LF~EOT option.*
D2 Disable DDL/DDT « SAD option.
D3 Disable SAI on ATN false option.
D4 Disable SDI on ATN false option.
D5 Disable configured option.*
D6 Disable general addressing.*
D7 Disable HP-IB parallel poll option.*
E1 Enable LF-EOT option.*
E2 Enable DDL/DDT « SAD option.
E3 Enable SAI on ATN false option.
E4 Enable SDI on ATN false option.
E5 Enable configured option.*
E6 Enable general addressing.*
E7 Enable HP-IB parallel poll option.*
I Disable all options and clear address table, enable
status register, and excess status registers.
SA Send addresses from HP-IB address table.
SC Send message returned.
SE Send enable status byte.
SS Send excess status bytes.
* Can be enabled from HP-IB, but has effect only when control is on HP-IL. Refer
to section 2 for detailed information.

Several “A”, “D”, or “E” instructions may be combined by separating the appropriate numbers by commas
and omitting all letters but the first. For example, the instruction string

A2,3,7,17,25,5;E4;C4,154;SC (CR)(LF)

does the following:

Puts 2, 3, 5, 7, 17, and 25 into HP-IB address table registers.
Enables HP-IL Send Accessory ID on ATN false option.
Sends an HP-IL Auto Address Unconfigure message (100 10011010) on the loop.

LA

Directs the interface to send the message that returned from the loop to the HP-IB controller.

The “A” instruction enables you to load the interface’s HP-IB address table registers, which are used
during general addressing operation (HP-IL active control). A maximum of 15 HP-IB addresses (from 0 to
30) can be stored. The address table is cleared only at startup, keyboard reset, or by the “I” instruction.
Each new address entry is checked for duplication and entered if it is not already in the table. This means
that as devices are added to the HP-IB side, only the new addresses must be entered into the table.
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The “C” instruction enables the HP-IB controller to source any message on HP-IL. The three HP-IL
control bits are specified by the first parameter (for example, command group = 4, ready group = 5, Data
Byte message = 0, Identify message = 6). The eight HP-IL data bits are specified by the second param-
eter (from O through 255). The message is sourced when the terminator following the instruction is re-
ceived by the interface. The message that comes back to the interface on HP-IL is stored and available to
the controller using the “SC” instruction.

The “D” instruction is used to reset (disable) specific interface options, which are described under the “E”
instruction.

The “E” instruction is used to select (enable) specific interface options, which are described next.

The “E2” option causes the interface to convert HP-IB secondary addresses to HP-IL Device Dependent
Listener and Device Dependent Talker messages, and vice versa. When this option is enabled, an HP-IB
secondary address is converted to the corresponding HP-IL Device Dependent Talker message if the last
addressed HP-IB command created an HP-IL talker; otherwise, the secondary address is converted to the
corresponding Device Dependent Listener message. If this option is not enabled, HP-IB secondary ad-
dresses are transferred unchanged.

The “E3” option causes the interface to source a Send Accessory ID message instead of a Send Data
message when the HP-IB ATN line goes false after an HP-IL device has received its talk address. This
function allows an HP-IB controller to obtain the accessory ID of HP-IL devices. Options “E3” and “E4”
are mutually exclusive.

The “E4” option causes the interface to source a Send Device ID message instead of a Send Data message
when the HP-IB ATN line goes false after an HP-IL device has received its talk address. This function
allows an HP-IB controller to obtain the device ID of HP-IL devices. Options “E3” and “E4” are mutually
exclusive.

The “I” instruction directs the interface to initialize its enable status register, the 15 HP-IB address table
registers, and the 8 excess status byte registers (refer to the “SS” instruction below). All options are
disabled.

The “SA” instruction directs the interface to source the contents of the HP-IB address table registers.
After the interface receives its talk address and the ATN line goes false, it sends the defined addresses
encoded as ASCII numerals. For example, it might send

2,3,5,7,17,25 (CR)(LF)

The “SC” instruction directs the interface to source on HP-IB the message that returned to the interface
after it performed the “C” instruction. After the interface receives its talk address and the ATN line goes
false, it sends as series of ASCII-coded numerals that represent the decimal values of the control bits and
the data bits. For example, if the interface receives a Talk Address 7 message (100 01000111), it would
send

4,71 (CR)(LF)

The “SE” instruction informs the interface to source the contents of the enable status byte. The enable
status byte describes the active interface options.

Enable Status Byte

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 E7 E6 ES5 E4 E3 E2 E1
Value = 128 | Value = 64 | Value = 32 | Value = 16 Value = 8 Value = 4 Value = 2 Value = 1
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After the interface receives its talk address and the ATN line goes false, it sources ASCII numerals that
represent the decimal value of the enable status byte. For example, if interface options E6, E5, and E1 are
active, then the enable status byte has a decimal value of 49, and the interface returns the ASCII
characters

4 9 (CR)(LF)

The “SS” instruction directs the interface to source the contents of the eight excess HP-IL status byte
registers. After the interface receives its talk address and the ATN line goes false, it sources ASCII nu-
merals that represent the decimal value of these bytes. For example, the interface might return

213,44,0,0,0,0,0,0 (CR)(LF)

Response to HP-IB Messages

The table below describes the interface’s response to each HP-IB message. Following each command name
is the eight-bit pattern that defines the command. (An X indicates that the bit may be “0” or “1”.)

Almost every HP-IB command is transferred to HP-IL as the HP-IL. command message with the same bit
pattern. The exceptions are the SPD and SPE commands and the SAD command (if the DDL/DDT «
SAD option has been enabled by the “E2” instruction). (The SPE command conflicts with the HP-IL
Enable Asynchronous Requests message.)

HP-IB Message Interface Response

Command Group

Device Clear (DCL) No interface response. Transferred to HP-IL.

00010100

Group Execute Trigger (GET) No interface response. Transferred to HP-IL.

00001000

Go To Local (GTL) No interface response. Transferred to HP-IL.

00000001

Interface Clear (IFC) Interface talker or listener status removed. The interface sources HP-IL Inter-
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