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NOTE

Using Status Event Registers for

Event Monitoring

INTRODUCTION

When using GPIB to perform automated tests or
experiments the user may want to know when
specific events occur. This can be done by
continually polling an instrument using software
and checking to see if the conditional event
occurred. This method ties up the GPIB bus and
is difficult to detect multiple events. A better
method for detecting specific events is to use
Status Event Registers which will trigger Service
Requests when an event occurs. This method
does not require continual polling of the instrument
and can handle multiple events. This method is
not only ideal, but preferred since it will reduce the
time required to create event checking software.
This technical note examines how to use Status
Event Registers and discusses an example to
demonstrate the Service Request capabilities
using an ILX LDC-3724B.

BACKGROUND

It is important to understand specifically how
events and Status Event Registers are handled in
the equipment of interest and how to set bits or
“flags” in registers.

A register is comprised of bits, each represented
by a 0 ora 1. The register is put together so that it
represents an integer. An 8 bit register can be
seen in Figure 1, where the numbers represent the
index of the bit. The 0™ index can occur on the
right or on the left, and should be noted in the
event register configuration.
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Figure 1: 8 Bit Register

To determine what integer is represented by the
register, multiply the bits of the register (0 or 1)
with 2", where n represents the bit's index. An
example of this would be a register with values
seen in Figure 2.
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Figure 2: Register Example

In Figure 2, the right most bit represents the 0"
index, referred to as the least significant bit (LSB).
Starting from the LSB, we multiply and add up the
bit representations as follows:

value = 1%2° + 0*2'+ 1*22 + 0*2%+0*2*+1*25+1*28+0*2’
which equals: 1 +0+4 +0+ 0+ 32 + 64 + 0 = 101

In ILX Lightwave instrumentation there are two
levels of registers which handle events. The top
level is the 8 bit Service Request Enable register
and Status Byte registers. The Service Request
Enable register can be set by the user and used to
specify which events will trigger service requests
from the instrument. The Status Byte register is
ANDed in a bitwise fashion with the Service
request register, and the ANDed value is used to
determine if a service request should be
generated. The Status Byte register represents a
summary of events which are represented in lower
level Status Event registers. An example of the
Status Byte and Service Request Enable registers
can be seen in Figure 3.

(it | » Qifighivwave

Laser Diode Instrumentation & Test Systems

1-800-459-9459 U.S. and Canada

www.ilxlightwave.com

International inquiries: 406-556-2481
TN#3724-5



Status Byte Register
«STB

0 - TEC Event Summary
1~ TEC Cond. Summary
2 - LASER Event Summary
3 - LASER Cond. Summary
4 - Messoge Availoble

5 - Event Status Summary

________ { X 6 - Request Service / Master Status Sum.
7 - Error Available

Service Request Enable Register
#SRE <nrf>
SRE?
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Figure 3: Status Byte and Service Request
Enable Registers

The lower level Status Event registers have
multiple bits (8 to 16 bits depending on the
instrument) and each bit represents a specific
event that can occur, such as an Open Circuit
event or Output On/Off change events. An
example of the event registers can be seen in
Figure 4. The registers shown are the Laser
Event Status and the Laser Event Status Enable
registers in the LDC-3700B.

LASER Event Status Register 0 - LASER Current Limit
LASer : EVEnt? 1 - Voltage Limit
(sfzfifols]s] [F]s]s]«[3]2]1]0] % - g({cer Limi
4 - Interlock Error
5 - N/A
6 - N/A
7 — Gpen Circuit
8 - Output Shorted
9 - Tolerance Status Change
qrq 10 - Output On/0ff Change

11~ New Meosurements
e fsfeifolss] [Ts[olalsT2[1To] 4y N/A

LASER Event Status Enable Register 13 N/A
LAS : ENABle : EVEnt <n?rf> 14 N/A
LAS : ENABle : EVENt? 15 N/A
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Figure 4: Laser Event Status Registers

The Laser Event Status Enable register can be set

by the user. It is used to determine which events

will signal an event flag in the Status Byte register,
generating a service request by the instrument.

EXAMPLE

In this example, an LDC-3724B is used to control
a laser diode in constant power and constant
temperature modes. The laser diode being tested
has been known to fail within the first 5 hours of
operation. Because of this failure, the user is
interested in the specific time that the laser diode
fails, which can be detected by a Laser Current
Limit error. The user is also interested in Voltage
Limit errors, output on/off changes, and if a TEC
Sensor Open error occurs.

Instead of continuously requesting the information
from the LDC-3700B and tying up the GPIB bus,
the user will be utilizing the Status Event
Registers. In order to configure the registers,
specific flag bits will be set to enable service
request generations.

The four events that the user is interested in are:

1) TEC Sensor Open

2) Laser Current Limit

3) Laser Voltage Limit

4) Output On/Off Changes

The following registers and commands are used to
set up the event registers so that the user will be
notified when any of the above mentioned events
occur. The status reporting scheme can be seen
in Figure 5.

- The ESE register (Event Status Enable Register)
is used to enable the generation of service
requests. The bit that needs to be set is Bit 0,
the Operation Complete flag.

COMMAND: *ESE 1
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- The Laser Event register will need to have 3 bits e
. .. . UASer : COND? - Yotage Kimk
set: Bit 0 (LASER Current Limit), bit 1 (Voltage SWEEARER CEETITEITE 5 - o it
. . . 4 - Interlock Error
Limit), and Bit 10 (Output On/Off Change). -h
7 - Open Circuit
COMMAND: LAS:ENABIle:EVEnt 1027 e 3 7t Sl
9904 0- vt or
. . T 11 - Ready for Calibration Dota
- The TEC Event reglster will onIy need to have 1 o St ! EFBERESE] [EELERMT gzﬁdy ortn e
. ’ vent Stolus Register | tion Status Enct er -
bit set:Bit 6. (7151 mﬁn 0 - Opion Conpte | MSER&EN@B&"WE&%@&“ :;—ka
— ! I‘,‘ HE 1 - Request Control | : SO A
| 2 - Query Error |
COMMAND: TEC:ENABIe:EVEnt 64 m? Rl mige s
] i _ User Reaues ' i 7 ) 2 NA
- The final register that needs to be set is the Rl R SLITTTTT T oottt
. . . . e i o Engor | 5 - NA
Service Enable Request register, which specifies | ™™ | . B
which summary events will trigger a service 3 S » g | B S e
. . . . 1 NOT-EwWPIY | | 3 10 - Output On/0ff Change
request. This register has 2 bits set: bit 0 (TEC = — 111 et
) ' . | | BRBEFRER] GIEEBELE] 3 yj
Event Summary), and bit 3 (Laser Event ! ‘ E g St e e 13 WA

1 NA
LAS : ENABle : EVENt?

Summary). | "ﬂ”: ______ H S 15 N/A
COMMAND: *SRE 9
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After sending the commands listed above, a ! - R Sy IS o 3716 e o
service request will be generated by the } 7§q‘j‘s:h5m S Som. 4 3 g:z::;::og";m
instrument whenever the specified events occur. S gt e e
This service request pulls the GPIB RQS line high. |« - ‘L Dl
An interrupt handling software routine can then be it e
used to take appropriate action depending on the : EERECRE  on

event that occurred.

- TEC Current Limit

TEC Evert Stlus Register
TEC : EVERt? 1 = Voltage Limil
N/

CONCLUSION
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3 - High Temperoture Limil

§ e e

6 S Opn

T e . 7 - TE Module Open

By utilizing GPIB’s capability of service request 8 - S T Crre
9 - Tolerance Status Change

signaling, the user does not need to write specific FEZEFAT8e 10 oo/ coe
event query and wait software. By using service fﬁc[’is‘f:‘b'wm Y
requests, the GPIB bus is freed from continual poll i LA

and query commands which can make remote
operation inefficient.
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