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Introduction

1.1 General Description

The TempScan/1000 1s a high speed temperature measurement system which gathers temperature
data from up to 992 sensors No external signal conditiomng, multiplexors, or custom cables
are required The TempScan/1000 was designed with an extreme amount of flexibility to
meet the needs of the most demanding temperature measurement applications

Physically, the TempScan/1000 can measure up to 32 differential input channels and can
eassly be expanded wp to 992 channels via a "master/slave” architecture, wherein a single
TempScan/1000 unit can be connected to as many as 15 expansion chassis Each slave
(Exp/10) 1s identical in size to the master umt and s configurable for either 32 or 64
channels of thermocouple Inputs

Thermocouple hnearization 1s performed using lookup tables which are faster and more
accurate than calculated polynomial equations Support for B, E, J, K, R, §, X, N (14 and
28 gauge) and T thermocouple types are standard In addition, two custom lookup tables of
up to 256 pomnts each may be stored in NVRAM for use with uwser-defined thermocouples

Each mput channel may be configured as any thermocouple type or as a millivolt input

Temperature values may be returmed n units of °C, °F, °K, "R, or mV Data formatting
options include ASCII or, for high speed applications, binary format

For monitoring temperature trends, an optional time stamp 1s available in absolute time

Although the TempScan/1000 can acquire temperature readings at a rate of 960 channels/second,
it may also be programmed by the user to acquire data at specified time intervals using the
HH MM S8 S format For the ulumate m flexibility, the user can program separate pre- and
post-trigger sample rates For example, the TempScan/1000 can be programmed to sample
data once per hour and then sample once per second when channel 2 reaches 70°C

If your application necessitates gathenng large amounts of data, oplions are avalable for
expanding the standard 256kB of memory to IMB, 4MB, or 8MB Readings may then be
transferred at greater than 300 kbytes per second over the IEEE-488 bus or up to 9,600
baud using its standard RS-232/422 port

Statistics such as high, low, and last are available for each channel for data reduction In
addition, up to 32 alarmns may be programmed using the programmable high and low limits
for each channel

The TempScan/1000 accepts three types of scanmng modules the TempTC/32 (thermocouple
card), the TempRTD/I6 (RTD card) or the TempV/32 (volts card) These scanning modules
plug nto any slot on a2 TempScan/1000 master or slave unit Since many system requirements
specify a combinatron of temperature and analog inputs, the TempV/32 elimnates the nced
for synchromzing separate and possibly incompatible A/D measuring instruments or boards

9/94 Rev 2 1 Ll
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1.2  Available Accessories
Additional accessones that can be ordered for the TempScan/1000 include
Exp/10 Two Slot expansion chassis accepts any combination of

scanming modules and includes rack-mount kit and
master/slave cable (CA-35-1)

TempTC/32 Thermocouple scanning module (32 channels)
TempV/32 Analog voltage scanning module (32 channels)
TempRTD/16 3- or 4-wire RTD scanning module (16 channels)
TempMEM1 500K reading (1 Mbyte) memory option
TempMEM4 2M reading (4 Mbyte) memory option
TempMEMS 4M reading (8 Mbyte) memory option

LTNPC Labtech Notebook for PCs

CA-7-3 Shielded IEEE 488 cable, 6 fi

CA-85 PC Senal port (25 pmn sub D) to TempScan/1000

(RS-232) cable, 6 ft

CA-86 PC/AT senal port (9 pin sub D) to TempScan/1600
(RS-232) cable, 6 ft

12 9/94 Rev 21
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1.3  Specifications

TEMPSCAN/1000
Number of Slots: 1
Number of Channels: Up to 32 differential thermocouple or voltage inputs
Channel Attributes. High and low setpoints, hysteresis values for high and low setpoints
Acquisithon Speed 960 channels per second
Channel Update Rate: 60 times per second (60Hz) 50 times per second (50Hz)

Scan Sequence* Channels may be programmed n any combination of channel list (1,2,3, )
or channel range (1-10)

Scan Interval. Absolute trme between scans (hh mm ss s),
min = 0000000, max = 9959599
Note Specifying a value of 0000000 results in no delay between channel scans

Programmable Trniggering Immediate (command), Level (temperature or voltage), absolute
time of day, alarm condition, IEEE GET, IEEE TALK, external TTL tnigger

Temperature-Level Trnigger: Programmable value for any one channel
TTL Tngger Programmable for nsing or fallng edges

Pre-Tngger Count Programmable integer (< memory size -1)
Post-Trngger Count Programmable integer

Digital Filtenng: Average 16 samples at 50/60 Hz for lme cycle noise

ALARMS & DIGITAL /O
Number of Digital Inputs: 8 bis, TTL ievel compatible
Number of Digital Outputs: 32 bits, TTL level compatible
Connector. 50 pin D-connector, mating connector supphed
Alarm Condithons May be detected by SRQ or (SPOLL or U command)

Alarm Update Rater Alarms are updated whenever a channel assigned to an alarm 18
measured

Note The 32 TTL outputs can be set or cleared via program control

9/94 Rev 21 13
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Chapter 1 Introduchon

DATA STORAGE & FORMAT

Storage. 128K reading (256 Kbyte) standard, optional 500 K reading (1 Mbyte), 2M reading
(4 Mbyte), 4M reading (8 Mbyte)

Data Formats ASCII and binary, binary format returns a 16-bit compensated and linearized
temperature value (0 1°C/bit), vwser programmable for hi/low byte or low/ln byte, Note High
speed DMA transfers are binary format only

Statistical Parameters Hi, lo, and last avaiable per channei

Time Stamp. Avallable for each scan group and for each channel's hy, lo, and last parameters
Relative time (hh mm ss sss), absolute time (hh mm ss sss) or absolute date
and time (dd/mm/yy hh mm ss sss )

IEEE 488 INTERFACE
Implementation SHI1, AH1, T6, TE4, L4, LE4, SR1, PPO, RLO, DC1, DT1, CO, El

Programmable Parameters: Alarm set points, thermocouple type, temperature umts, trigger
level, pre-tngger and posi-trigger scan interval, tngger mode, SRQ mask, scan count, pre-trigger
count, digital nput, digital output, real ume sethings, data cutput format, and terminators

Data Transfer Speed' up to >300 Kbytes/s
Connector., Standard IEEE 488 connector with metric studs

RS-232/422 INTERFACE
Baud Rates 300, 600, 1200, 2400, 4800 and 9600
Data Bits. 8
Stop Bats: 1
Parity. Even, Odd, None
Handshaking: RTS/CTS, XON/XOFF (for ASCI transfers only)

GENERAL

Front Panel Indicators LEDs for alarm, scanmng, talk, hsten, srq, error, send, receive,
power, and trigger status

Power. 105-125 or 210-250 VAC, 50/60 Hz, 20 VA max
Warm-Up 1 hour to rated accuracy

Environment. (° to 50°C, 0 to 95% RH (non-condensing) to 35°C, linearly derate 3% RH/°C
from 35°C to 50°C

Dimensions: 425mm wide x 305mm deep x 45mm high (16 75" x 12" x 175")
Weight+ 362 kg (8 lbs)

14 9/94 Rev 21
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Rear Panel:

IEEE-488 Connector: Standard IEEE-488 connector with metric studs

RS-232/422 Connector Male DB-9

Master/Slave Port Female DB-25

Digital /O & Alarms Female DB-50 (32 Alarms, 8 digital mputs, 10 ground pins)
Tngger Inputr BNC

Tngger Output BNC

Configuration Switches IEEE/488 or RS-232/422, IEEE address, handshake, parity, baud
rate

AC Power
Power Switch

CALIBRATION

Cahbration of cold junchion semsor Software control of calibrated thermocouple using the
TEMPCAL program (Cahbration performed for each card n the system)

Yoltage Cahbration Software control of gain and offset
Calbration Constants. Stored m NVRAM

Exp/10 EXPANSION CHASSIS
Number of Slots: 2

Number of Chaonels Up to 64 differential voltage or thermocouple inputs, accepts any
combination of two TempTC/32 and TempV/32 scanmng modules

Front Panel Indicators. LEDs for scanning, error, power
Power. 105-125 or 210-250 VAC, 50/60 Hz, 20 VA max

Environment 0° to 50°C, 0 to 95% RH (non-condensing) to 35°C, lincarly derate 3% RH/°C
from 35° to 50°C

Dimensions: 425mm wide x 305mm deep x 45mm high (16 75" x 12" x 175%)
Weight' 253 kg (55 lbs)

Rear Panel,
Configuration Switches DIP switch for setting slave ID
Master/Slave Port Female DB-25 (2)

9/94 Rev 2 1 15
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Chapter 1 Introduction

TEMPCARD/32 THERMOCOUPLE INPUT CARD

Number of Channels 32 differential, programmable by channel as specific thermocouple
type or 100mV full scale input

Input Types. J, K, T, E, R, 8, B, N, custom thermocouple, and millivolts
Input Connectors Screw Terminal

Thermocouple Wire #20 AWG recommended (#18 AWG maximum)
Temperature Range & Accuracy

Type |Range Accuracy* |Resolubons
J -100° to +760°C +05°C 010°C
-200° to -100°C +0 8°C 020°C
K -100°to +1372°C |20 6°C 010°C
-200 1o -100°C +0 8°C 020°C
T -100° to +400°C +05°C 015°C
-200 to -100°C +0 8°C 025°C
E -100°t0 +1000°C |0 7°C 010°C
-200 to -100°C +09°C 020°C
N -100°C to +1300°C  |+0 6°C 015°C
-200 to -100°C +0 9°C 020°C
R 00°to 1780°C +20°C 0 40°C
) 00°to 1780°C 12 0°C 040°C
B +350° to 1820°C +20°C 050°C

* 18° to 28°C, | year Includes cold junction compensation Excludes thermocouple emors
¢ - Typral

Temperature Umts: °C, °F, K, ‘R mV

Fault Detection: Open T/C may be detected by a softiware query

Cold Junction Sensors: One for every 8 nput channels

Linearizabon. Look-up table (vanes by thermocouple type), look-up table supports two
user-defined custom T/C types of up to 256 points each Look-up tables are stored in batiery
backed up memory

Maximum Allowable Imput: +25Vrms

Channel to Ihgital Low Isolation- 500V max

Channel to Channel Isolation. +10V peak

Temperature Coefficient <(01 x rated accuracy)/°C

Digatal Filtening Averages 16 samples at 50/60 Hz for hne cycle noise

16 9/94 Rev 21
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Voltmeter Range/Resolutton +100mV/3 25 uV
Voltmeter Accuracy: +(006% + 3 counts)
Voltmeter Units Volts, counts

TEMPRTD/16 RTD SCANNING MODULE
Number of Input. 16 (3 or 4 wire)
Input Connectors: Screw Terminal
Temperature Range & Accuracy.

Type Range Accuracy Resolution
10002 platinum -100°C to +630°C +02°C 01°C
-270°C to -100°C +04°C 02°C

Excitation Current <! mA peak
Temperature Coefficient <(01 x rated accuracy)%/°C
Temperature Umts. °C, °F, °K, °R, and counts

TEMPV/32 ANALOG VOLTAGE SCANNING MODULE
Number of Input. 32 differental
Input Connectors Screw Terminal

Range/Resolution
Range Resolution
+100mV |3 1212 pV/BIT
1V 312121 p V/BIT
5V 156 0606 pV/BIT
10V 3121211 pVv/BIT

Accuracy. +(006% + 3 counts)

Digital Filtering Averages 16 samples at 50/60 Hz for line cycle noise
Temperature Coefficient <0 01%/°C

Input Impedance: 1MQ typ

Input bias Current’ 40nA maximum

Common Made Rejection 100dB typ

Maximum Allowable Input: 25Vrms max

Channel to Digital Low Isolaton 500V max

Channel to Channel Isolation: +10V peak

9/94 Rev 21 17
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14 Abbreviations

The following IEEE 488 abbreviations are used throughout this manual
addrn IEEE bus address "n"

ATN Attention line
CA Controller Active
CR Carnage Return
DCL Device Clear
GET Group Execute Tnigger
GTL Go To Local
LA Listener Active
LAG Listen Address Group
LF Line Feed
LLO Local Lock Out
MLA My Listen Address
MTA My Talk Address
PPC Parallel Poll Configure
PPU Parallel Poll Unconfigure
5C System Controller
SDC Selected Device Clear
SPD Senal Poll Disable
SPE Senal Poll Enable
SRQ Service Request
TA Talker Active
TAD Talker Address
TCT TFake Control
term Terminator
UNL Unhisten
UNT Untalk
* Unasserted

18 9/94 Rev 21
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Installation & Configuration

2.1 Inspection

The TempScan/1000 components were carefully inspected prior to shipment When you receive
your temperature measurement system, carefully unpack all tems from the shipping carton
and check for any obvious signs of physical damage which may have occurred dunng
shipment Immediately report any damage to the shipping agent Retain all shipping matenals
in case you must return the umt to the factory

Every TempScan/1000 15 shipped with the following items
® TempScan/1000 High-Speed Temperature Measurement System
® TempScan/1000-900 User's Manual
® TempScan/1000-610 Programmed Disk in IBM Format
¢ TempScan/1000-006 Accessery Kat, mcluding
CN-18-50 Dugital IO mating connector (DB-50)
CA-1 Power Cable
FE-1 Rubber Feet (4)
EN-6 Rack Ears (2)
HA-41-6 Rack Screws (4)
FU-1- 25 1/4 Amp Replacement Fuse (for 220 volt operation)

2.2 Front Panel Indicators

Ten indicator hghts on the front panel of the TempScan/1000 display the status of the
temperature measurement system The function of each mndicator 1s described below

ALARM ON when an alarm has occurred and will remamn on untul alarm
condition 15 cleared OFF when no alarm condition exists

TRIGGER Flashing when ARMed (waiting for a trigger), ON when tnggered, OFF
when data collection 1s fimished Also turned OFF by IEEE DCL or SDC

SCAN ON when the TempScan/1000 is storing a channel scan in its internal
buffer

9/94 Rev 21 21
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Chapter 2 Installation & Configuration

SEND ON when transmitting data to the senal interface (for R5-232/422
operation only)

RECEIVE ON when receiving data from the controlling computer (for RS-232/422
operation only)

TALK ON when the TempScan/1000 1s 1n the Talker state, OFF when the
TempScan/1000 15 in the Idle or Listener state (for IEEE 488 operation
only)

LISTEN ON when the TempScan/1000 1s in the Listener state, OFF when the
TempScan/1000 15 n the Idle or Talker state (for IEEE 488 operation
only)

SRQ ON when the TempScan/1000 has generated a Service Request (SRQ),
OFF when no SRQ 1s pending Refer to the SRQ Mask (Mn) command
for more information (for IEEE 488 operation only)

ERROR ON when an error has occurred, OFF when no error condition exists
See the Error Query (E®) command for more iformation

POWER ON when power 1s apphed to the TempScan/1000 and the power switch
on the back panel 1s mn the on position (depressed) OFF if power 1s not
presenl

Te@pS@@nl‘ﬂ 000

04y o

Figure 2 1: TempScan/1000 Front Panel
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2.3  TempScan/1000 Rear Panel Controls and Connectors

Two switches, seven connectors and a plug-in board on the rear panel of the TempScan/1000
provide power, IEEE 488 addressing, tnggening, and IO connections The function of each
18 described below

s & e ._.3 )

Figure 2 2* TempScan/1000 Rear Panel

L Power Connector Provides power for the TempScan/1000 (110/220 VAC)

2. POWER Switch Used to turn power to the TempScan/1000 ON and OFF
When pressed in, the power 1s ON When out, the power 15

OFF
3 IEEE 488 Connector for the TEEE 488 interface
Connector
4. RS-232C/422 Senal port for operaticn at remote distances from controlling

(DB-9) Connector computer, supports 300 to 9,600 baud wsing RTS/CTS or
XON/XOFF handshaking

5 DIP Used for sclecting IEEE or RS-232/422 communication and
Swatch respective parameters (IEEE 488 Address, RS5-232/422
handshaking, panty and Baud Rate)

6 TTL BNC TTL Scan output signal occurs for each channel scan,
OQUTPUT used for synchronizing other equmpment with TempScan/1000
acquisition
7 TRIGGER BNC Tngger mput for inmuaung and/or stopping acquisition
INPUT with TTL nput signal
0/94 Rev 21 23
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8 Alarms & DB50 connector offers easy access to Alarms and Digial I/O
Digital 1/O (32 digital outputs and 8 digital inputs)
Connector

9 Master/Slave Master/Slave port connects to TempScan/1000 slave units to
Port support applications up to 992 channels

24  Exp/10 Rear Panel Controls and Connectors

The Exp/10 expansion chassis contains the panel controls and connectors described below

AR e T

Figure 2.3 Exp/10 Rear Panel

1 Power Connector Internally configurable for either 105-125 or 210-250 VAC,
50/60Hz, plus fuse curewt breaker

2 POWER Switch  Used to wm power to the Exp/10 ON and OFF When
pressed in, the power 1s ON When out, the power 1s OFF

3 DIP Used for selecting Exp/10 slave ID
Switch

4 Master/Slave Provides connection from the TempScan/1000 to the other
(DB-25) Connector Exp/10 chassis

5 Shielded Accepts any combmation of scanming modules (TempTC/32,
Enclosure TempV/32 or TempRTD/16)
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2.5 Internal Configuration

The 1internal configuration of a TempScan/1000 consists of setting the line voltage, replacing
fuses, enabling/disabling the watchdog umer and optionally, mnstalling expanded memory
boards The TempScan/1000 temperature measurement system has a factory default to operate
at 110 volts and YEEE 488 bus address 7 However, the umt may be operated at 110 or
220V AC and the IEEE 488 bus address can be changed To change the operating voltage,
it 1s necessary to open the enclosure The TEEE 488 address can be changed from the rear
panel Before modifying any of these items, disconnect the power cord from the power line
and disconnect any input or output connections from the rear panel of the TempScan/1000

Line voltage must be set for 110 or 220 VAC to match the power being supplied to the
TempScan/1000 If the line voltage 15 changed, the fuse must also be changed See Figure
24 for fuse and line voltage switch locations

WARNING
Disconnect the power cord from the power lme and from the
TempScan/1000 prior to disassembly

Never open the TempScan/1000 case while it is connected to the power
hne. Internal voltage potenfials exist that could cause personal mjury

To avord myury, de-emergize attached circuits, then disconnect the
TempScan/1000 from other equipment and the power line before changing
the mternal configuration of the TempScan/1000

To open the umt, place the TempScan/1000 on a flat surface Remove the six screws on
top of the case and remove the top cover Reverse this procedure to reassemble the umit

ASEL
n

e S3
Line Voltage —

Switch / Fuse
T~ .
sl =5

°] B
I

Figure 2 4. Line Voltage Switch and Fuse Location
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251 Line Voltage Selection

The TempScan/1000 can be operated from 90-125 or 210-250 VAC, 50-60 Hz The inferface
was shipped from the factory set for the operating voltage marked on the label placed over
the rear panel line cord jack If this seiting 1s not appropnate for the power to be supplied
to the umit, the setung of the internal voltage switch (S3) and the power fuse must be
changed to avoird damage to the unit The locations of §3 and the fuse are shown in Figure
24

CAUTION

A fuse wath a rating higher than that specified may cause damage to
the instrument and may pose a fire hazard If the instrument repeatedly
blows fuses, locate and correct the cause of the trouble before replacimng
the fuse

I The hne voltage selection switch (53) 1s located next to the power supply transformer
on the nght rear of the bottom circuit board Inmsert the tip of a small screwdriver into
the slot of the swiich and shide the switch until 1t clicks mto place with the desired
line voltage visible

2 Install a power hne fuse appropnate for the lme voltage The fuse 15 located next to
the internal line voltage switch (S3) Pull upward on the plastic fuse housing to remove
the entire housing with the fuse mside Select a fuse with the proper rating (see following
table)

Line Voltage Fuse Type
90-125V 14 A 250V, Slo Ble, 3AG
210-250V 14 A 250V, Slo Blo, 3AG

3 Open the fuse housing by pushing up on the tab on the bottom of the housing

Replace the fuse and close the housing Replace the fuse housing n the fuse holder
Make sure the fuse snaps mnto place

5 Make note of the new voltage setting for later reference and carefully re-assemble the
unit

252 Watchdog Timer Enable/Disable (JP4)

This 3 pin header allows the elective use of the MuluScan watchdog timer function If
enabled, the effect of the *R command 1s a full power-on reset where the MuluScan hardware
components will be mmtialized to their power-up state If disabled, the *R cormand will
only perform a software reset by restaring at location 0 The default setung 15 Watchdog
Timer Enabled

To enable, place the shunt jumper n the enabled posiion as shown below To disable, place
the jumper in the disabled posihon shown below
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Factory Default

Watchdog Watchdog

Timer Timer
Disabled Enabled

Figure 2 5+ Watchdog Timer Settings

253 Calibration Jumper (JP10)

The calibration jumper clip should only be installed when the calibration password has been
lost Instaling this chip will allow the changing of the calibration password (via the *K
command) without the TempScan/1000 being in calibratton mode Refer to Section 711 for
details on cahibration mode and passwaord and instructions on installing the calibration jumper
chp

254 Expanded Memory Options

The TempScan/1000 can accommodate up to 8Mbytes of memory, which 1s 1deal for both
hmgh-speed and long-term data logging Measurements can be stored in memory and read out
by a controlling computer as ume permits Readings may be transferred at up to 300 kbytes
per second over the IEEE 488 bus or up to 9,600 baud using the umt’s standard RS-232/422
port

The TempScan/1000 provides three options for expanding the standard 256kB of memory to
IMB (TempMEM1), 4MB (TempMEM4), or 8MB (TempMEMS8) To nstall a memory option
mnto the unit, 1t 15 necessary to perform the following steps

1  Disconnect the power cord from the power line and from the TempScan/1000 Disconnect
any IEEE 488 or digital /O cables prior 1o disassembly

WARNING

Never open the TempScan/1000 case while it 1s connected to the power
line. Internal voltage potentials exist which could cause persomal injury
or death.

2  Place the TempScan/1000 on a flat surface Remove the six screws on top of the case
and remove the top cover

3 Located on the main PC Board Assembly are SIMM memory module connectors JP8
and JP7 Install your memory option according to the mstructions m the table below
Refer to Figure 26 for assistance
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MEMORY OPTION |INSTRUCTIONS
TemmpMEMI1 (1IMB) Remove 256 KB module from JP7 and insert 1 MB module
TempMEM4 (4MB) Remove 256 KB module from JP7 and msert 4 MB module

TempMEMS (8MB) Re(ninjti:?e 256 KB module from JP8 and insert 4 MB modules mto JP8
an

4 Replace the top cover and screws

JP8 JP7
JPT has the Single
""" Memory SIMM " O
JP10 FRONT

Figure 2 6: TempScan/1000 Expanded Memory Options

2.6 Configuring the Communication Interface

The TempScan/1000 1s equipped with a high-speed IEEE 488 nterface and an RS-232/422
interface The umit’s IEEE nterface 1s useful 1 laboratory applications and enables real-time
ransfers of acquired data to the host computer’s hard dnve for mmexpensive mass storage
Its R5-232/422 nterface 1s sdeal in applications that require the placement of instrumentation
at remote distances from the controlling computer, such as process and environmental control

The TempScan/1000 can be set up with RS-232/422 or IEEE 488 mterfacing Each umit’s
system configuration 15 set by switches accessible from its rear panel The switches select

which command set 1s to be used, RS-232/422 or IEEE 488, and the operation parameters
for both

The rear panel swiiches are read only duning power on or reset and should be set before
applying power Figure 27 shows the factory default settings for the rear panel switches
The table after the diagrams shows the options for the switches Additional switch settings
are shown in the following sections descnbing IEEE 488 bus or RS-232C configuration
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To modify any of these defaults, change the switch settings using a small screwdniver The
enciosure does not need to be opened to change the switches

ST,y

123 45
0

L I I

COMM HS PARITY SERIAL
SFIFCT RALIN RATF

Figure 2 7- TempScan/1000 Default Switch Settings

TempScan/1000 Rear Panel Switches

SWITCH # LABEL SETTINGS IEEE (RS-232/422
488

1 COMM SELECT 1 RS-232/422
0 IEEE 488

23 HANDSHAKE 00 No Handshake X
{H/S) 01 Software Handshake only
(XON/XOFF)

10 Hardware Handshake only
(RTS/CTS)

11 Both Hardware/Software
Handshake

4,5 IEEE ADDRESS RS-232/RS-422, X
or PARITY 00 No Panty
01 Odd Panty
10 Even Panty
11 N/A

6,7.8 IEEE ADDRESS  [RS-232

or BAUD RATE 000 300 baud
001 600 baud
010 1200 baud
011 2400 baud
100 4800 baud
101 9600 baud
110 N/A

110 N/A

111 N/A

CAUTION

At 9600 baud, hardware handshaking and possibly software handshaking
may be required to maintain serial performance.
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2.6.1 IEEE 488 Configuration

This section describes the configuration for TempScan/1000s that will be commanded through
the IEEE 488 bus All IEEE 488 bus devices, including the TempScan/1000 must have an
IEEE 488 bus address The switches labeled IEEE ADDRESS are used for this purpose

The bus address can be set from O through 30 and 1s read only at power on or reset The
address 1s selected by simple binary weighting The switch labeled 1 1s the least sigmficant
bit, 16 15 the most sigmificant bit The factory default 1s address 7 Figure 2 8 shows the
factory default IEEE 488 bus address setting Note 1f address 31 1s selected, 1t defaults to
address 30 because the IEEE 488 standard has reserved address 31

This switch 1s read only when power 1s applied to the umt and should be set before applying
power Change the switch settings using a small screwdniver The enclosure does not need
to be opened to change the switch settings

UODW BB

12345678
16 84 2 1  [EEE 488 Address=7

nmunnn

00 b =
(=20 N S

Figure 2 8. IEEE 488 Bus Address Setting (default)

2.6.2 RS-232/422 Configuration

Alternauvely, the TempScan/1000 can be controlled through its semal port conmector The
senial port 1s capable of operating with either RS-232 or RS-422 electnical characteristics
Complete senal port configuration 1s accomphshed by using both hardware jumpers and
switch settings Hardware jumpers, located on the mamn board behind each serial connector,
are used to to configure the port electncally as either RS-232 or R5-422 Swilch settings
determine the baud rate, stop bits, panty, and handshake

2.6.2.1 RS-232/422 Configuration Jumpers

To open the TempScan/1000, first place it on a flat surface Then remove the six screws
on top of the case and remove the top cover

WARNING

Never open the TempScan/1000 case wlule 1t 15 connected to the AC
bne Internal voltage potentials exist which could cause personal mjury
or death

Located 1n front of the serial port connecior 15 a set of connectors with configuration jumpers
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The senal port 1s capable of operating with either RS-232 or RS-422 electnical characteristics
This selection 1s done via a set of hardware jumpers located on the main board behind the
serial connector A twelve position jumper plug must be inserted in one of the two available
posiions for proper operation These jumpers are factory set to configure the port for RS-232
levels as illustrated 1n Fagure 29

If configured for RS-422, the port’'s Recewve Data (RxD) and Clear to Send (CTS) mmput
lines may optionally be termunated with a 100 ohm resistor Termination resistors are selected
by positioning the two flea chips (JP14, JP15) located behind each seral connector towards
the front panel, or upper posiion These jumpers are factory set to the unterminated position,
towards the rear panel

Figure 29 illustrates the port 1 jumpered in RS-232, RS-422 unterminated, and RS-422
terminated with 100 ohm ressstor (left to nght) NOTE When using RS-422 1n a single
ended configuration, ports must be unterrunated for proper operation NOTE Termination
Jumpers have no effect when port 1s configured for RS-232 operation

To reconfigure the seral port for RS-422 operation, remove the twelve posmion configuration
jumper and remnsert 1t so that the center socket 1s now connected to the left socket as viewed
from the rear of the umt If single-ended operation 1s desired, move the two flea clips to
the position farthest from the senial port connectors

Once the jumper(s} have been reposstioned for your particular application, make note of the
new jumper settings for later reference and carefully reassemble the unit

-

[eele
JP15

JP14
[ee]e

RS232 RS422

L |

Figure 2,9: View of Configuration Jumpers

2.6.2.2 Serial Port Pin Connectors

The TempScan/1000 1s equipped with one DB-9S connector on its rear panel and requires
a DB-9P mating connector The TempScan/1000’s connector 1s configured as an IBM AT
when RS-232 levels are selected and Macmtosh IVSE/Plus when RS-422 levels are selected
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The tables below hist the RS-232 and RS5-422 pin connections A description of each of the
signals follows the tables

RS-232 Serial Port Pin Connectors

PIN DESCRIPTION INPUT/OUTPUT
1 No connection
2 Receive Data (RxD-) Input
3 Transmt Data (TxD-) Output
4 No connection
5 Ground
6 No connection
7 Request to send (RTS+) Output
8 Clear to send (CTS+) Input
9 No connection
RS-422 Serial Port Pin Connectors
PIN DESCRIPTION INPUT/OUTPUT
1 Ground
2 Request to send positive (RTS+) Output
3 Request to send negative (RTS-)  Output
4 Transmit Data positive (TxD+) Output
5 Transmit Data negative (TxD-) Output
6 Clear to send positive (CTS+) Input
7 Clear to send negative (CTS-) Input
8 Receive data positive(RxD+) Input
9 Recetve data negative(RxD-) Input
SIGNAL DESCRIPTION
RxD This pin aceepts senal data sent by an RS-232 or RS-422
Recelve Data (input) device The serial data receaved 1s expected to maich the word
length, baud rate, stop bits, and panty configuration of the
particular port This signal 15 low true
212 9/94 Rev 21
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RxD+
Receive Data (input)

This pin accepts senal data sent by an RS-422 device It
functions 1dentically to RxD- except that 1ts polanty 1s
mverted This signal 15 high true

TxD-
Transmut Data (output)

This pin transmuts senal data to an RS-232 or R8-422 device
The senal data recerved 1s sent with the word length, baud rate,
stop buts, and parity configured for the particular port This
signal 1s low true

Clear To Send (input)

TxD+ This pin transmuts senal data to an RS-422 device The pin

Transmit Data (output) functions identically to TxD- except that its polanity 15
inverted This signal 1s high true

CTS+ The CTS+ mput 1s used as a hardware handshake line to

Clear To Send (input) prevent the TempScan/1000 from transmrtting senal data to an
R3-232 or RS-422 device when 1t 15 not able to accept 1t
When RTS/CTS handshaking 1s selected , the TempScan/1000
will not transmit data out TxD+ while this signal 1s un-asserted
(low) If XON/XOFF or no handshaking 1s selected, the
CTS+ line 15 1gnored when transmatting data

CTs- The CTS- mput 1s used as a hardware handshake line with RS-

422 devices The pin functons identically to CTS+ except that
its polanty 1s inverted This signal 1s low true

RTS+
Request To Send (output)

The RTS+ output 1s used as a hardware handshake hine to
revent an RS-232 device from transmitting senal data to the
empScan/1000 when 1t 1s not able to accept t When

automatic RTS/CTS handshaking 1s selected , the

TempScan/1000 will assert (high) the RTS+ signal when

greater than 4096 memory locations are available 1n 1ts internal

buffers If available memory drops below 4096 bytes, the

TempScan/1000 un-asserts (low) the RTS+ signal

RTS Request To Send
(output)

The RTS- output 1s used as a hardware handshake line with RS-
422 devices The pin functions 1dentically to RTS+ except that
its polanty 15 inverted This signal is low true

GND Ground

This signal sets the ground reference point for the other RS-
232/422 input and output signals

2.6.23

RS-232/422 Configuration Switches

The switch settings requwed for RS-232/422 operation are as follows

The switch labeled COMM SELECT must be up (1) The down (0) posiuon 1s reserved
for IEEE 488 communication This sets the umt for RS-232/422
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AOOOCO0
1234567
J

@[]

COMM
SELECT

Figure 2.10 Set for RS-232/422 Operation

When the RS-232 port 15 used, the type of handshaking must be selected by the switches
labeled H/S TempScan/1000 offers the options of no handshaking, XON/XOFF, RTS/CTS
or both XON/XOFF and RTS/CTS handshaking Figure 2 11 shows the switch setungs for
each option

H/S H/S H/S H/S
nerocoool! nemopoonl [omeoooon) nmmoooool
123456730 123456780 123456780 123456780
No Handshaking XON/XOFF RTS/CTS XON/XOFE and

DTR/CTS

Figure 2.11: RS-232/422 Handshake Setungs

The panty must be selected using the switches labeled PARITY TempScan/1000 provides
for no panty, odd or even panty Figure 2 12 shows the switch settings for each option

PARITY PAIE:TY PARITY
'D00QE0D0Y  'opoEROODD  opomEOOoo
oll23 45678 012345678 012345678

No Panty Even Panty Odd Panty

Figure 2 12. RS-232/422 Panty Settings

The baud rate 1s selected using the switches labeled RS-232/422 BAUD RATE The available
baud rates are 300, 600, 1200, 2400, 4800, and 9600 The settngs for each are shown m
Figure 2 13
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RS 232/422 25382'41?[2 RS-232/422 RS-232/422
BAUD RATE Al E BAUD RATE BAUD RATE
1 1 1 1
FDDDDWD 00000WHE 000o0ded 0o0o0wAs
12345678 ol2345678 t2345678 12345678
300 Baud 600 Baud 1200 Baud 2400 Baud
RS-232/422 RS 232/422
BAUD RATE BAUD RATE
1 1
O0000BWE 000008 =S
oll2345678 oll2345678
4800 Baud 9600 Baud

Figure 2 13 RS-232/422 Baud Rate Settings

2.7  Digital Input/Qutput Lines

The TempScan/1000 has eight digital input hnes and thirty-two digital output hines available
on a rear panel DB-50 connector These hnes can be output and/or input using TempScan/1600
comunands

2.71

Each digital output hne will dnve five (5) standard TTL loads All digital input lines are
one-eighth (0 125) TTL loads All inputs are protected aganst damage from gh static
voltages Normal precautions should be taken to limt the input voltages to =03 to 453
volts All digital I/O lines are referenced to digital ground (Pms 33-42)

WARNING

Exceeding these levels will cause damage to the TempScan/1000 umt
whuch 15 not covered by the warranty

Logic Levels

2.7.2

The pmouts of the TempScan/1000 Digital I/O connector are detailed n the figure and the
tables below

Digital /0 Port Pinouts
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49 46 43 40 37 34 31 28 25 22 19 16 13 10 7 4 1

0o 0d0do0bbdboddoddo
\gTeleloteteata Tt ettt otoety |

48 (45| 42|20 |36(33 (30|27 |24 |21 |18 }15]| 12| @

50 47 44 41 38 35 32 29 26 23 20 17 4 11 8 &5 2

Figure 2 14- DB50 Female Connector Pinouts

DE-S0PIN SIGNAL DB-S0PIN. SIGNAL
| output 1 17 output 17
2 output 2 18 output 18
3 output 3 19 output 19
4 output 4 20 output 20
5 output 5 21 output 21
6 output 6 22 output 22
DB-SO0PIN SIGNAL DB-S0PIN  SIGNAL
7 output 7 23 output 23
output 8 24 output 24
9 output 9 25 output 25
10 output 10 26 output 26
11 cutput 11 27 output 27
12 output 12 28 output 28
13 output 13 29 output 29
14 output 14 30 output 30
15 output 15 31 output 31
16 oulput 16 32 output 32
Pins 33 - 42 are grounds 7/-?-5"D,,75 - ! f‘EJS‘;D
i

DB-50 PIN.  INPUI/OUTPUT
1 Gutpu 1 /11 R N °fi JJ( |~ g/
2 output 2 Y rom }

3 /T,I:ié\aj s

216 9/94 Rev 21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Installation & Configuration Chapter 2

output 1 /{

33

2.8  Scanning Modules
The TempScan/1000 and the Exp/10 expansion chassis both accept three lkunds of optional
scanning modules which can measure thermocouples, voltages and RTDs

Each scanning module fits mto a metal, shielded enclosure inside the unmit to keep noise
outside and mamntain 2 constant internal temperature A foam-padded stramn relief cushions
the wires as they exit the rear panel

HOLD DOWN

[

TS1 0 TS2 0 153 0 T84 0

I

TIE WRAP
/

d

Figure 2.15. TempTC/32 Scanning Module Installation
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2.8.1 Input Bias Currents and Ground Reference Registers

TempTC/32 & TempV/32 Users

For differential input configuration, each input must have biasing currents A certain amount
of current must be flowing mto the differential iputs or else capacitance-mduced noise will
make the inputs appear as noise

The low side of each differential input channel 1s provided with a swiichable 10k resistor
to analog common This allows a current path when no current 1s flowing due to no common
ground connections or a high impedance mput source

Source
ce
Impeden o ™ 3
> > —
S103 |
B-
- —
> L X
Channel
Switch
10kQ

Figure 2.16. Input Bias Currents Diagram

With no common ground connection, closing the switch connects a 10kQ resistor between
the (L) mput and ground and provides a common mode impedance
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Figure 2 17 TempTC/32 & TempV/32 Swmitch Settings

Figure 2 17 displays the factory default dip switch setungs for the TempTC/32 and TempV/32
scanning modules Valid settings for specific channels are described in the table below

Channel Switch Channel Switch
1 56-8 17 55-8

2 56-7 18 $5-7

3 S6-6 19 §55-6

4 56-5 20 85-5

5 564 21 55-4

6 S56-3 22 55-3

7 56-2 23 §5-2

8 56-1 24 55-1

9 53-8 25 54-8
10 53-7 26 S54-7
11 53-6 27 54-6
12 83-5 28 54-5
13 53-4 29 54-4
14 53-3 30 54-3
15 $53-2 31 S4-2
16 §3-1 32 S54-1
9/94 Rev 2 1 219
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2.8.2 TempTC/32 Thermocouple Scanning Module

The TempTC/32 thermocouple scanning module contains 32 differential nput channels, each
of which may be configured as any thermocouple type or as a millivolt mput Temperature
values may be returned i umts of °C, °F, °K, °R, er mV

This scanning module contains screw termunal sockets for quick and easy input connections
Connections are made by wnserting the thermocouple wire into a screw terminal socket Straps
are provided on each piug-in board to keep thermocouple wires from all 32 channels organized
and manageable before they exit the rear panel

283 TempV/32 Voltage Scanning Module

The TempV/32 scanning module contains 32 differential input channels and 1s capable of
measuring analog nput signals on any of four programmable ranges 125, +25V and 1250V

Since many system requirements specify a combination of temperature and analog inputs, the
TempV/32 eliminates the need for synchronizing separate and possibly incompatible A/D
measuring nstruments or boards

2.84 TempRTD/16 Voltage Scanning Module

The TempRTD/16 scanning module supports 16 channels of 3- or 4-wire RTDs Measurements
may be retumed m umits of °C, °F, °K, R For proper hook-up, please refer to the following
connection diagram

3-WIRE CONNECTION 4-WIRE CONNECTION

Rx+ Rx+

Sx+ x—Senser Sx+
RTD2
T

Sx- * Sense- Sx- Sense-

Rx- Source- Rx- Source-

Figure 2.18. Connecting 3-wire or 4-wire RTDs
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2.9  Channel Expansion

The TempScan/1000 can easily be expanded up to 992 channels This 1s accomplished via
a master/slave architecture wheremn a main or "master” TempScan/1000 unit can be connected
to as many as 15 expansion chassis Each expansion chassis, Exp/10, 15 1dentical i size to
the master unit and configurable for either 32 or 64 channels of thermocouple mputs Exp/10
expansion chassis accept the same scanming module cards as the master umt

The Exp/10 expanston chassis can only be controlled by a TempScan/1000 Exp/10 units
have no digital I/O or alarms included Expansion channels can, however, be programmed
to stimulate the alarms located on the TempScan/1000 From the programmer's perspective,
channels are accessed in the same fashion as channels i the base umt When the master
unit detects the presence of expansion chassis during its power-on sequence, 1t makes the
additional channels available to the programmer The U8 command 1s available to query the
TempScan/1000 for the total number of channels 1n a system

2.9.1 Configuring Multiple Units

This section describes the configuration required for TempScan/1000 to be used m master/slave
operation Note the master untt in a master/slave system configuration must be a TempScan/1000
(it cannot be an Exp/10) The system setup with the cable options 1s shown n Figure 2 18

INPUTS 97-120 INPUTS 129-160

Figure 2 19: Multsple Unut Cable Configuration
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Each slave unit must be assigned a umique expanston chassis address The expanston chassis
address can be set from 1 through 8 The address 1s selected by simple binary weighting
The switch labeled 1 1s the least significant bit, 15 1s the most significant bit The factory
default 1s address 1, as shown Figure 2 20 below

1
Buuujaininly
0 1 23 45 6 7 8
: UNUSED l lSLAVE IDI
Figure 2 20. Slave Smitch

Caution

If two or more expansion chassis with the same address are connected
together, their operation, and the operation of other attached umts, 1s
unspecified and may cause errors during operation Address 0 15 not
allowed because 1t 15 reserved for the TempScan/1000.

2.9.2 Channel Assignment

The channels in the Exp/10 expansion chassis are treated as extended channels m the
TempScan/1000 master The first channel n the first expansion chassis 1s channel 33, with
channels 1 - 32 always in the TempScan/1000 The first channel in the second scannming
module card of the first slave unit 1s channel 65 Refer to Figure 2 20 for all of the channel
identifiers (1-24)

The order of the expansion chassis 1s set up using switches on the back panel of the Exp/10
unit as described n the previous section Even if a card slot 1s left empty n the master or
slaves(s), the channel assignments are those shown mn Figure 220 If a 16-channel module
1s installed, the TempScan/1000 system sull assigns 32 channels to the card slot with the
upper 16 channels 1gnored For example, if an RTD scanning module 1s nstalled in Logical
umt 2, channels 33-48 will be assigned while channels 49-64 will be 1gnored
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Logical
1-32
Logical
33-64 &65-96 o

Logical

97-128 129-160
: Logical

161-122 193-224
Logical

225-256 257-288
Logical

289-320 321-352
Logical

353-384 385-416
=\ | Logical

417-448 449-480
c Logical

481-512 513-544
Logical

545-576 57 7-608
- Logical

609-640 641672
o Logical

673-704 705-736
Logical

737-768 769-800
P Logical

801-832 833-864
Logical

865-896 897-928

=t ] ST A

i s | Logical
@525 050 ARG 10020 T

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Chapter 2

1 (TempScan/1000)
2 (1st Expansion chassis)
3 (2nd Expansion chassis)

4 (3rd Expansion chassis)

5 {4th Expansion chassis)

8 (5th Expansion chassis)

7 (6th Expansion chassis)

8 (7th Expansion chassis)

9 (8th Expansion chassis)

10 (9th Expansion chassis)
11 (i0th Expansion chassis)

12 (11th Expansion chassts)

13 (12th Expansion chassis)

14 (13th Expansion chassls)

45 (14th Expansion chassis)

16 (15th Expansion chassis)

Figure 2 21+ Channel Assignments
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2.10 External TTL BNC Connectors

The rear panel provides two external tngger BNC connectors The BNC TIL Scan output
1s used for synchromizing equipment with the TempScan/1000 The TempScan/1000 can be
programmed lo tngger on a positive-gomng or negative-going TTL level edge Any TTL level
signal may be used as a tnigger pulse A tngger pulse may also be used to generate a
Service Request When a scan 1s logged into the acqusitton buffer, the TTL output signal
1s pulsed Refer to the timing diagram in the figure below

TTL QUTPUT I T

SCAN
N v F 4 b - s N\ v -~
Pre-Tngger Post-Tngger Post-Stop
Start of Scans Scans Scans

Channel Scan

Figure 2.22. BNC TTL Trnigger Timung Diagram

2.11 Hardware Installation

The TempScan/1000 includes accessories for rack or bench use

2.11.1 Rack Mount

If rack mount installation 15 required, remove the two plastc screws from the prednilled
holes on each side of the umt Only remove the screws from the set of holes that will be
toward the front of the rack (the umit can be mounted with the front or rear panel facing
the front of the rack fixture)
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Plastic Screws Plastic Screws

7 ™
© & g O

® © ® @

Figure 2 18: Rack Installation (Side View)

Install the two rack ears vsing the enclosed screws as shown i Figure 219

Figure 2 19 Instalhng Rack Ears (Top View)

2.11.2 Bench Top

If bench instatlation 1s required, 1nstall the self-adhesive rubber feet on the bottom of the
umt approximately one inch from each comer

212 Power-Up

At mmual power-up or on the Reset command (*R), the TempScan/1000 performs automatic
self-tests to ensure that it 1s fully functional The mndicator hights on the TempScan/1000
front panel show any errors 1f they occur Possible error conditions and their corresponding
mdicator lights pattemns are shown m the following table Any pattern not shown 1s an
mtemal error that 15 not field-serviceable - contact the factory If ERROR 1s on by itself,
there 1s a configuration error due to setup information in NVRAM Check the error using
the Error Query (E?) command
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o = Indicator hight on

Installation & Configuration

Failure Talk | Listen SRQ | Error | Power
General H/'W Failure 0 o 0 0 o
{(U22) ROM Invahd . . . ® o

{U21) ROM Checksum . . 0 ® o
Error

(U22) ROM Checksum ¢ o . ® o
Error

NVRAM Error o . o ® o

Dynamic RAM Error 0 0 . ® o

Interprocessor o 0 o ® 0

COM Error

¢ = Indicator hght off

® = Indicator hight flashing

If no problems are found, the indicator lights go off and the TempScan/1000 will begin 1ts
power-up 1muahization This self-test 1s performed each time the unit 1s powered up regardless
of whether power-on was caused by the power switch or the Power-On Reset (*R) command
Dunng imitialization, the TempScan/1000 self test performs the following

® Checks for errors at power-up

® Checks the flag in the NVRAM to determine if it should power-up with factory default
setungs or a user-defined configuration

® L oads appropnate regisiers with corresponding values in NVRAM

® Checks a flag 1o see if alarms should be enabled at power-up, if so, enables them

® Loads channel configuration registers

¢ [ oads program sequencer with appropnate channel configurations

® Resets computations processor to begin acquinng scans

The self-test will take approximately 5 seconds to complete, after which the TempScan/1000
1s ready for normal operation
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2.13 Software Installation

The TempScan software 1nstallation consists of two steps making a backup copy and installing
the user selected TempScan files The software 15 installed through Miscrosoft Windows
Note that any previcus installation of the TempScan drivers should be removed before
mstalling a new version

The TempScan software contains Temp Windows, which 15 a Windows application for
operating the TempScan/1000 hardware For example, this application can be used to configure
all of the operational parameters of the hardware and to arm the TempScan umt See Chapter
5 for more nformaton on Temp Windows® capabilities

2.13.1 Making a Backup Copy

The followmg steps describe making a backup copy of the release disks
1 Boot up the system according to the manufacturer’s instructions
2  Type the command CD\ to go back to your system’s root directory

3 Place TempScan release disk into Dnive A (or whatever floppy disk drive you are
installing from)

4 Type DISKCOPY A A and follow the mstructions given by the DISKCOPY command
This process may reqmire swapping the release and backup disks several wmes

2.13.2 Windows Installation

The Temp Windows mstall program copies the vser selected TempScan files and creates a
Windows program group and icons

1 To begin instaliation, put the TempScan Disk mto your floppy disk dnve From the
program manager, choose File/Run to run the TempScan SETUP.EXE file

2 The Windows Setup dialog box displays the "Install To" directory location Chck OK
to choose the default or type another path if you want to mstall to a different location

3 From the next dialog box, select the TempScan options to be installed (shown m the
figure below) Afier the options have been selected, the bottom of the screen will display
the amount of hard disk space required for the installation and the amount of disk space
remaming after installabon Make sure there 15 room available for installation before
continuing
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= Select Options to Install...
X

TempWindows configuration. acquisition and graphics program lor Windows
X TempWmndows source code
X LTN dsver/RS-232 for Labtech Notebook saftware v7 3 O or later
X LTN dnver/IEEE48B for Labtech Notebook software ¥7 1 1 or later
[ TempScan/1000 example programs in basic

Disk Space Requued 2.481.080
Dizk Space Remaining 04,489,288

0K Eut Setup

Figure 223 TempScan/1000 Installation Options

4 Choose the options you wish to install and select OK Dralog boxes will gwde you
through the remainder of the nstallation
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3.1 Overview

The primary function of the TempScan/1000 1s to scan and digitize transducer signals, typically
thermocouples Most all of the TempScan/1000’s features are programmable, allowing the
user to change settings and configurations from the controlling computer

The command set of the TempScan/1000 provides access to all of the umit's programmable
features Issuing commands 1o the TempScan/1000 changes 1ts internal state and its operating
configuratton Most of the umit's operating states have a default value If no commands are
sent to alter 1ts onginal state, the defauit value will be used Only if the default setungs
are not desired 1s 1t necessary to send commands to the TempScan/1000

The TempScan/1000 may be configured with up to 32 channels which can be expanded to
provide up to 992 input channels via the addition of slave umit(s) with a master/slave
architecture A master TempScan/1000 unit can be connected to as many as 15 Exp/l10
expansion chassis Each 1s 1denucal 1 size to the master umit and configurable for either 32
or 64 channels of inputs In addition, the TempScan/1000 and the Exp/iC both accept three
kinds of opuional scanning modules {plug-in cards} for measurement of thermocouples, voltage
and RTDs

Once the number of channels and channel type are established, the TempScan/1000 requires
a scan interval The user can configure up to two scan mtervals to determine the frequency
at which the scans are acquired For example, the umit can be programmed to sample data
once per hour and then, when a specific channel reaches a it condition, to sample data
once per second Note that the maximum speed at which the TempScan/1000 scans the
channels 1s dependent on the number of channels configured for use and how the channels
are sequenced within a scan The table below shows how the number of channels configured
affects the scan rate

To collect and buffer scans, it 18 also necessary to configure the acquisiion and trigger
parameters The umit can be configured to begin and end data logging on a user-specified
event such as TTL signal, temperature level, JEEE GET, an alarm condition, or upon the
completion of a specified number of readings

Some of the TempScan/1000’s more advanced features include the use of alarms and the
High/Low/Last registers The unit offers 32 digital alarm outputs that are activated via
user-spectfied input channels and alarm conditions on a per channel basis The TempScan/1000
updates alarmed output channels in real-ime at 1its standard 960 channel per second rate,
and can be configured to erther alert the host computer of active alarm conditions or update
alarm outputs when communicating with the host computer

The High/Low/Last (HLL) registers are an alternative method of querying the TempScan/1000
for channel data Independent of tnggenng and scan interval configuration, the HLL registers
are constantly updated with new values at the maximum scan rate and can be quened at
any time
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For those users interested 1n a quick start, this chapter now begins by describing the minimum
reqmrements for acquinng temperature readings This 1s accomplished by using many of the
unit’s default configuration settings The remainder of this chapter explans the steps required
to use the TempScan/1000's basic and advanced features, i addition to providing vanous
informative topics

3.2 Memory Allocation
Each TempScan/1000 comes equipped with standard 256K memory Three options for additional
memory are avatlable IMeg, 4Meg, or 8Meg

Whatever the option, the TempScan/1000 will automatcally allocate its memory for optimal
use according to its current configuration TempScan/1000 memory 1s broken nto two mamn
regions

» High/Low/Last Data Registers (only configured channels)

e Acquisition Data Buffer
These regions are allocated as shown the figure below

Locabon 0 ——w

HighiLow/Las
Data Sze of Hghlowlast Dala ks
Tolal Channels in Scan X 20
\
Aoquw;ihdn
Buﬂer
Size of uisiton Data Buffer ks
MemnryO nStze-HhILowﬂ.astSize
ai:e of /
mo
Opticmry >
Figure 3.1: TempScan/1000 Memory Allocation
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When channels are configured, the TempScan/1000 will calculate how much memory will
be needed for the High/Low/Last Registers The memory allocated to High/Low/Last 1s

20 X {number of channels)

The remaining memory 15 then allocated to the Acquisiion Buffer For example, if the
memory option 15 256K (262144 bytes) and the number of configured channels 15 992 (X
20) then the amount allocated to the acquisition buffer would be

262144 Total Memory (256K)
-19840 HLL (992 x 20)
242304 Acg Buffer Allocation (236 6K)

The disposiion of the HLL Registers and Acquisttton Buffer 1s descnbed in later sections

3.3 Minimum Requirements

On 1mmual power-up the TempScan/1000 15 not scanming its channels Although most of the
user-seltable configuration states have associated defaults, a few items must be configured
by the user before scanning begins

To get the TempScan/1000 to begin scanning its channels, the controlling computer must
perform two operations configure each channel and select the channels that are included m
the scan Refer to the figure below for a depiction of a chanmel scan and scan interval

Scan Interval
(Timebase)
"
A N SR B ) I
Scan Scan Secan _k N S gc'él Scan
EEEENERX
Channel Scan — 13 4 5 B ‘6B 69 80

{Channels configured
and included in the scan)

Figure 32 Channel Scan and Scan Interval Defimbon
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After following these steps, the alarms and the High/Low/Last Registers are now being
updated at the maximum possible scan rate The scans are not, however, being placed 1n
the Acquisition Buffer

PRINT#1, "OUTPUTO7, C1-32,1X" 'Configure master channels I-4 with Type J TC

Inspecung the umt's High/Low/Last Registers shows the temperature values for the configured
channels

PRINT#1, *OUTPUTO7 U4X" " Query HLL registers for the configured channels
PRINT#1, "ENTERO7" * Get the response
INPUT AS * Screen shows

+1450 20812 23 21 7,03/24/93+0850 20512 35 09 3,03/24/93, +0950 30
+0450 20s02 00 29 5,03/24/93+0057 60510 35 00 4,03/24/93, +0250 60
- 0045 50511 03 51 7,03/24/93-0110 10S12 55 09 1,03/24/93, - 0050 80

+0150 70503 39 01 2,03/24/93-0085 20805 25 17 3,03/24/93, +0010 90

To begin storing scans mn the unit's Acqusiuion Buffer at a programmed scan rate, it 1s
necessary to follow these four steps

I Configure each channel with the deswred type (Descnibed i Sections 331 and 332)
2 Select the scan intervals (Described in Section 333)

3 Select the acquisition parameters (Descnbed in Secuon 3 34)

4  Select the tngger parameters (Descnibed mn Section 3 3 5)

After step 4, the TempScan/1000 will be armed and waiting for the tngger When the trnigger
1s satisfied, the TempScan/1000 will begin to collect and store scans m Acquisiton Buffer
PRINT#1, "OUTPUTO7, Cl-4,1X" '}(Cionﬁgure master channels 1-4 with Type |

PRINT#1, "OUTPUT07,I00 01 00 0,00 00 01 ox"' Configure normal timebase to 1 minute,
acquisition timebase to 1 second

PRINT#1, "OUTPUTO07,Y100,1000,0X" ' Set pre-mmgger scan count to 100 and post-
tngger lol scans
PRINT#1, "QUTPUTO7,T1, 8,0, 0X" * Configure start event (o tngger on command

and stop event to stop post-trigger count
(TRIGGER LED should pulse)

PRINT#1, "QUTPUTO7, QX" 'Tn lfer the acquisition Acquisition scans
should now be collected unut 1000 post-
tngger scans have been collected GGER
LED should be on}
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3.3.1 Configuring Channels

Configunng a channel 1s the process of descnibing the channel transducer to the TempScan/1000
By doing so, the configured channel becomes part of the channel scan

The TempScan/1000 performs several sophisticated calculations on the raw voltage before
supplying 1t to the controlling computer To perform such calculations, the TempScan/1000
must know the transducer type

The TempScan/i000 and its expansion chassis, the Exp/10, accepts three kinds of scanning
modules, allowing users to create systems of up to 992 channels with any combination of
scanning modules The modules are as follows

Module Description

TempTC/32 The thermocouple (T/C) scanning module contains 32 differential input
channels

TempV/32 The volts scanning module contamns 32 differential input channels and

1s capable of measuring analog mnput signals on any of four
programmable ranges +10V, +5 V£ IV,101V

TempRTD/16 The RTD scanning module contains 16 differential input channels

The TempScan/1000's modulanty elimmates the need for synchromzing separate and possibly
mcompatible A/D measunng mstruments or boards—an mmportant consideration because many
temperature measurement systems require a combination of thermocouples, RTDs, and analog
inputs

The TempScan/1000 15 capable of sensing the scanning module type that 1s plugged nto its
own slot or one of its expansion chassis When configuring a channel, the configuration
parameters must match the scanming module type For example, a volts type cannot be
assigned to a channel on a thermocouple medule, and a thermocouple (T/C) type cannot be
assigned to a channel on a volts module If the user attempls to configure a channel number
that 1s of the wrong type or does not exist, a channel configuration error will be logged in
the Error Source Register (shown 1n Figure 3 16} Associated with each channel 1s the channel
number and type, and optionally the high and low alarm setpoints and the setpoint hysteresis
The minmmurn channel configuration required 15 to assign a channel type for a smngle channel
or a range of channels The following section describes how to configure the possible channel
types Alarms will be covered later in this chapter
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1 (TempScan/1000)

R ] Logcal Unk 2 (18 Expanscn chasshs)

Uk 3 (d Expanslon chassi)
4 (30 Expanslon chassls)
5 (ih Expamion chassls)

i\ Ata2 13520y

8 (5h Expansion chesss)

T (6th Expansion chassia)

8 (T Expansion thasuh)

¢ (3h Expansion thessh)

10 (h Expansion chassh)

11 (10th Expansion chassls)

12 (ith Expansion chassly)

13 (1zh Expamsn chnsis)

1 (13 Exparsion chassh)

15 (1ith Expansion cassh)

T 2 R fE EEfE T g R %

FEiiiif 1886883

18 (15t Expamion chasss)

Figure 3 3;: Master/Slave Channel Assignments

3311 Configuring Thermocouple Channels

In order to begin configunng wnput channels, the user must first specify the channel type
If the TempTC/32 scannming module 1s to be used, thirty-two differential thermocouple inputs
are provided This card can be used i both TempScan/1000 and Exp/10 expansion chassis
In configunng thermocouple (T/C) channels, all that 15 required 15 to assign €ach channel to
a particular T/C type Suppont for B, E, I, K, R, S, T and N (14 and 28 gauge) thermocouple
types are standard 100 mV volis type with and without Range error detection 1s also
supported Channel type can be defined using the Configure Channel (C) command for a
single channel or a range of channels Channels not included m the channel scan do not
have to be configured

IMPORTANT

The channel configuration cannot be changed while the tfrigger 1s armed
or an acqusihon 1s taking place

If your T/C 1s not a standard type, it can be assigned to a custom T/C type This 1s
accomplished through the use of custom hneanzation lookup tables Section 3 17 explains
how custom tables can be defined
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In addition to channel type, each channel n the scan channel can optionally have a hgh
and low alarm level and hysteresis associated with it The TempScan/1000 alarms allow the
unit to produce an mnternal event when the value of a channel 1s outside of desired limits
These alarm events can be used as trigger or stop events, or as a stimulus for TTE-level
signals on the TempScan/1000 back panel Sectron 34 contans more information on using
alarms

The following example demonstrates how to assign T/C types to channels on a TempTC/32
card plugged nto the TempScan/1000

PRINT#1 "OQUTPUTO7, C 1-32, 1 X" 'Continuous channels 1-32 with JTC

3.3.1.2 Configuring Volts Channels

If the TempV/32 scanning module 15 to be used, the TempScan/1000 will measure voltages
providing a programmable range per channel To configure the channels on a TempV/32,
use the C command to assign a range to each channel on the card Note the type parameter
15 what distinginshes the channel as a volts channel Support for + 1V, £1V, +5V, and £10V
ranges are standard Channels not included mm the channel scan do not have to be configured
The TempV/32 can be used 1n both TempScan/1000 and expansion chassis

3313 Configure RTD Channels

If the TempRTD/16 scanning medule 15 to be used, 16 RTD mputs are provided This card
can be used in both the TempScan/1000 and Exp/10 expansion chassis In configunng RTD
channels, all that 15 required 1s to assign each channel to erther a 3-wire or 4-wire RTD
type Note For any given RTD card, channel numbers 17-32 are not used Channel types
can be defined using the configure channel (C) command for a single channel or a range
of channels Channels not included in the channel scan do not have to be configured

332 Configuring a Scan

Although as many as 992 channels may be included in the TempScan/1000 system when
15 expansion chassis are attached, only those channels configured in the channel scan are
collected and available to the controlling computer Channels are always scanned in ascending
order, regardless of the sequence input by the user The same configuration 1s used in reading
channel data through the High/Low/Last Registers or the Acqusition Buffer, as discussed
later 1n this chapter

Scan configuration 1s also accomphshed using the Configure Channels (C) command Ths
command allows up to 992 channels to be specified by etther imdividually assigning channels
or entenng a range of channels The 992 possible channels can be configured 1n any sequence,
however the scan will be ordered sequentially by the TempScan/1000 Note Channels cannot
be accessed randomly as part of a channel scan

Refer to Section 312 for details about the mmpact of scan configuration on the maximum
sample rate
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333 Configuring the Scan Interval

The scan mterval 1s the frequency at which the scans are acquired It can be programmed
{via the I command) from a 99 hour period down to as fast as the umit can run under the
current channel configuraunon The normal scan mterval can be programmed in increments
of 1 of a second

The TempScan/1000 has two distinct scan intervals The first 1s the "normal" scan interval
This scan nterval 15 used when the TempScan 15 collecting scans before the start event has
occurred or after stop event has occurred These two regions are called pre-tnigger scans and
post-stop scans, respectively The second scan mnterval 1s the "acquisition™ scan interval This
interval 1s used when the TempScan/1600 1s acquining scans after the start event has occurred
but before the stop event has occurred This region 1s referred to as post-tnigger scans

The I command s used to set these two scan mtervals For example, the followmng command

I00 00 10 0,00 00 00 1

would set the scan interval to once every ten seconds and set the post-tngger scan interval
to once every tenth of a second As mentioned earlier, the scan interval can be set to run
as fast as the current umit configuration will allow This 1s referred to as "fast mode™ Each
of the two scan ntervals can be configured as such by specifying 00 00 00 0 as the argument
for the I command for the desired timebase interval For example, the following command

I00 00 10 0,00 00 OO0 O

will set the normal scan terval to once every ten seconds and the post-tnngger interval will
be set to fast mode The two scan intervals may be quened any tme via the I® software
command

Pro-ngger  Tngger Post-tngger Post-sto
Sc:gg Scan Scangsg Scansp
A \ PN A
/7 AY rd ™~ Id A
N A A A O
N 7N 71N s
S N
Scan Inlerval A Scan Interval B Scan interval A
Stop Event
occured before
interval B
Figure 3 4: TempScan/1000 Scan Intervals
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As mentioned earlier, 1f fast mode 1s specified the TempScan/1000 will collect scans as fast
as the current configuration will allow This requires some explanation since the rate at
which scans are collected while the umt 1s 1in fast mode may vary greatly depending upon
the number of channels configured as well as the dispositton of those configured channels
The disposition of the channels refers to density of the total channels configured within the
system, in other words, how many channels are skipped over The disposition of channels
and its effect on the channel scam rate 1s covered under Section 312 of this manual For
this discussion, however, we will consider only configurations in which all configured channels
are adjacent to each other The following table shows how the fast mode scan rate 1s affected
by such configurations

Number of Channels Per Channel Scan Rate (Hz)
60 Hz 50 Hz
Hz mSec Hz mSec
1-16 60 16 67 50 20
17-32 30 3334 25 40
33-48 20 5000 167 60
49-64 15 66 67 125 80
65 80 12 8333 10 100
81-96 10 100 00 83 120
97-112 86 116 67 71 140
113-128 75 13333 625 160
785-800 12 833133 10 1000
945-960 10 100000 83 1200
961-976 98 1016 67 82 1220
977-992 97 103333 81 1240

3.34 Configuring an Acquisition

To collect and buffer scans, 1t 15 necessary to configure an acqusition An acquisition can
consist of the following components
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Component Descnption Required
Pretngger Scans taken before the trigger 1s satisfied No
Post-trigger Scans taken between the trigger and the stop event Yes*
Post-stop Scans taken after the stop event No

* However, If the post-trigger 1s set to 0, the tmgger scan 1s collected (1 scan) but no post
scans are collected

These components constitute a Trigger Block in the internal memory Every Trigger Block
has one and only one trigger pomt The followmng figure describes a tnigger block

Pre-tngger ngf?ﬁr Post-trigger Post-stop
Scans Scans Scans
/\
/7 N\ \NY YA

HHHTHUh/;HHHHHH\""E
L G !

Stop Event occurs
somewhere between
scans

Figure 3 5: TempScan/1000 Tngger Blocks

3.34.1 Pre-Trigger State

The Pre-Tngger State 1s defined as the period after the TempScan/1000 has been configured
to collect an acquisiton (via the T command) and before the actual tnigger event occurs
While the unit 15 1n this state the TRIGGER LED will flash As in any other acqusition
state the alarms and their associated outputs will be updated at the fastest rale possible under

the current channel configuration
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Tngger
Pre-tngger Post-tngger
Scans Scan Scans
_/\_\\ aN
rd
'} 4 i 4 '}
t— A — B[ — A —— A ] ile
Tngger
Event

Figure 36 Tngger without Synchronization

It 1s dunng this state in which the TempScan/1000 may be configured to collect Pre-Trigger
data This may be accomplished by specifying a non-zero value for the pre-tngger count
parameter of the Set Counts (¥) command (see Command Reference Chapter) The pre-trigger
count value coupled with the current channel configuration, however, cannot exceed the total
amount of available memory

If the pre-tnigger count 1s set to a non-zero value, the TempScan/1000 will begin sampling
Pre-Tngger data at the rate specified by the current normal scan nterval (I command)
immediately after the Tngger Configuration (T) command 15 issued When the tngger event
occurs, the Pre-Tngger data portion of the Trngger Block will contam the most recent
Pre-Trnigger scans The number of Pre-Trigger scans collected will depend upon when the
tnigger event occurs If the trigger event occurs before the number Pre-Tngger scans collected
at least equals the specified pre-trigger count the number of Pre-Tngger scans will be the
number of scans collected to that point Otherwise, the number of Pre-Trigger scans will be
the number specified by the pre-tngger count parameter of the Set Counts (Y} command If
it 15 not deswred to collect any Pre-Trigger data while in the Pre-Tngger state the pre-tigger
count parameter of the Set Counts (¥) command may be set to zero

Pre-Tnigger data may not be accessed while the TempScan/1000 1s in the Pre-Tnigger state
The Pre-Tngger data for a particular tngger block 1s not made available to be read unnl
the specified trigger event occurs

There are two ways to determine 1f the umit 1s 1 the Pre-Tngger state First, visually check
the TRIGGER LED If it 15 flashing then the umit 1s in the Pre-Trigger state Second, the
user can query the Status Byte (STB} register and check the Triggered Bit If not set and
the acqusition has been configured then the umt 15 in the Pre-Trigger state When the
specified trigger event occurs the TempScan/1000 exits the Pre-Tngger state and enters the
Post-Trigger state

The Tngger Configuration (T) command has a "synchromzation" parameter that allows the
user to specify if the trigger point 1s to be synchromzed to the pre-tngger (normal) scan
mterval If set, the tngger point will occur on the next "uck" of the pre-tngger (normal)
scan interval Otherwise the trigger pomt will occur at the pomnt at which 1t 1s detected
For example, assume a pretngger of 10 scans and a sample rate of 1 scanfminute If a
mgger event takes place 20 seconds after a scan, a recorded tnigger pomt will happen on
the next scan, 40 seconds later
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3.34.2 Post-Trigger State

The Post-Tngger state 15 the penod between the occurrence of the tngger event and the
occurrence of the stop event While the umit 1s 1n this state the TRIGGER LED will be on
As 1n any other acquisition state the alarms and their associated outputs will be updated at
the fastest rate possible under the current channel configuration

Dunng the Post-Trigger state the unit will collect Post-Trigger data at the rate specified by
the acquisition scan nterval specified by the Scan Interval (I) command Post-Tngger scans
will be collected at this rate untl the stop event occurs The number of scans collected
dunng the Post-Tngger state 1s not restricted by the internal buffer size The TempScan/1000
can collect scans in the post-tnigger state indefinitely 1if the controlling computer is capable
of reading data out of the acqusiion buffer fast enough to prevent a buffer overrun

Pre-tngger Tngger Posi-tngger
Scans Scan Scans

AN \ ) A
L_A_#._A{_.L_A_.L_A_.# e

Tngger
Event

Figure 3.7. Trigger with Syncronization Flag On

The Post-Trigger state may be detected by querying the Triggered Bit of the Status Byte
(STB} Register and the Stopped But of the Event Status Register (ESR) The TempScan/1000
15 1 the Post-Tngger state if and only if the Triggered Bit of the STB is set and the
Stopped Bt of the ESR 1s not set The umt will exit the Post-Tngger state when the stop
event occurs

3343 Post-Stop State

The Post-Tnigger state 1s the period between the occurrence of the stop event and the
completon of the acquisition While the umt 1s n this state the TRIGGER LED will be
on As in any other acquisihon state the alarms and their associated outputs will be updated
at the fastest rate possible under the current channel configuration

The TempScan/1000 will only enter this state when a non-zero value of the post-stop count
parameter of the Set Counts (Y) command has been specified If this 15 the case, upon the
occurrence of the stop event the unit will enter the Post-Stop state and collect the specified
number of post-stop scans

When the specified number of post-stop scans have been collected the umit will terminate
the current acquisition and retum to a non-acquiring state If, however, the post-stop count
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parameter of the Set Counts (Y) command 1s zero the unit will return immediately to a

non-acquiring state upon the occurrence of the stop event (unless the auto-rearm feature 1s
used)

The Post-Stop state may be detected by querying the Stopped and the Acquisition Complete
bits of the Event Status Repgister (ESR) The TempScan/1000 15 in the Post-Stop state 1f and
only 1if the Stopped Bit of the ESR 1s set and the Acquisition Complete Bit of the ESR is
not set The umit will exit the Post-Stop state when the specified number of post-stop scans
have been collected When tlus occurs the Acquisiion Complete Bit of the ESR will be set
and the umt will return to a non-acquiring state (unless the auto-rearm feature 15 used)

335 Trigger and Stop Events

The programmed system events are the driving force behind any acquisiion The trigger
event signals the end of the pretrigger and the beginmng of the post-tngger, the stop event
signals the end of the post-tngger and the beginning of the post-stop

Pre-tngger ngﬁ:r Post-tngger Post-stop

Scans Scans Scans
N\ Fal
7/ N /

\%/‘ N AY
Phpbteeaeety tttettttttt i
L C f

Stop Event occurs
somewhere between
scans

Figure 3.8, TempScan/1000 Trigger and Stop Events

In addition to the pre-tngger (normal) scan interval, a secondary post-tngger {acquisition)
scan nterval can be assigned This would allow scans during the post-trigger and post-stop
states to be collected faster or slower than those in the premgger One application for this
secondary scan mterval 1s when events after the trigger require faster samphng than those
before the tmgger, such as during alarm conditions

The TempScan/1000 can be configured to start data acqusition on one of many tnigger
sources The Tngger Configuration (T) command 15 used to set the source of the tngger
(GET, Talk, etc), the tngger start and stop event, a pre-tngger count and/or post-stop count
if used, the direction of the trigger source level if used (nsing or falling edge), and whether
the Auto-Rearm flag 1s enabled

If the Auto-Rearm feature 1s 1n use, the umit will immediately begin looking for another
tngger event once a stop event and post-stop event 1s detected If the feature 1s not 1n use,
a T command must be 1ssued after a stop event before the umit can begin looking for a
tigger However, using Auto-Rearm does not allow the user to change the tnigger configuration
between triggers, the mmtial configuration will be used until Auto-Rearm 1s disabled To
disable Auto-Rearm, a T command must be i1ssued with the flag set to zero Data will sull
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be available after the T command 1s 1ssued Refer to the Command Reference section for
details

In order for an acqusition to take place, the unmit must have a tnigger event and can be
assigned a Stop Event This allows different simuli to begin and end an acquisibion The
Trigger Start and Stop Event sources can be chosen from any of the following

EVENT START/STOP [DESCRIPTION
External TTL Start and/or When External TTL Level 1s s[)emﬁed as a tngger
{(rnising or falling) Stop Event source (T6 or T7), a TTL level signal on the

external tngger connector (rear panel BNC) will
generate a tngger The external mgger 1s edge
sensitive, and triggering on the nsing edge or
falling edge can be specified

Selected temperature Start and/or When a selected channel 1s specified, data
channel (rising or falling) |Stop Event collection 1s started when the level for the
selected channel has been crossed (either rising or
falling) as the user defined with the L command

GET Start and/or When GET 15 selected as the tngger source (T2),
(Not aé){hcable for RS- Stop Event data collection 1s started whenever the IEEE 488
232/422 applications ) Group Execute Tngger (GET) command 1s sensed
on the [EEE 488 bus and the TempScan/1000 1s
addressed to LISTEN
Talk Start and/or When TALK 15 selected as the tmgger source
(Not applicable for RS- Stop Event (T3), data collection will be started when the
232/422 applications ) TempScan/1000 1s addressed to TALK
'@’ character Start and/or When @ 15 selected as the tnigger source, the
Stop Event command trigger (" @") generates a tngger when
the Trigger Source 1s set for a command tngger
(T1)
Alarm (on or off) Start and/or When alarm 15 selected as a tngger source, the
Stop Event acqmisition will start or stop when any channel
goes 1nto or out of an alarm condition
Absolute time Start and/or When absolute time 1s specified, data collection 1s
Stop Event started when the real tme clock time of day
equals the programmed time
Count (post-trigger) Start and/or When count 1s selected as the Stop Event, scans
Stop Event are collected unul the specified number of post-

trigger scans (specified by the Y command) have
been collected, at which time the post-trigger
Acquisiion will stop and the post-stop
Acquisition will begin (if 1t 1s configured)
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336 The Acquisition Buffer

The acqusition buffer i1s a FIFO buffer In other words, the oldest data to be wntten mto
the buffer 1s the first data to be read from the buffer when a read operation 1s performed
The buffer may be broken up into one or more "trigger blocks" Each of these tngger blocks
defines an acquisition and each may be of vanable length Tngger blocks are allocated
sequentially and the scans within the Trigger Blocks are written and read sequentrally In
other words, 1t 1s not possible to randomly access a Trigger Block or a scan within a tngger
block When a read operation 15 perforrned the scan that 1s read 1s the oldest scan in the
oldest tngger block currently defined Figure 39 shows a sample acquisition buffer with 5
trigger blocks each of which has a vamable amount of scan data

Trigger
Biock 1
10000 Scans
Driager 100 Sca
Block 2 ns
Trigger
Block 3
16000 Scans
giogc er4 ~—— 1 Scan
8000 Scans
Empty

Figure 39 Sample Acquisihon Buffer Configurahon
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3.3.7 Trigger Block Organization

Each Trigger Block in the buffer has an associated trigger block descriptor The tnigger block
descriptor 15 used by internal processes for Acquisiion Buffer maintenance The management
of this tngger block descnptor 15 totally transparent to the user and, as such, the contents
of this descriptor 1s of no concemn to the user However, since the tngger block descriptor
does take up memory 1t will have an indirect affect on some user defined processes For
instance, the 75% limit condition and the buffer overrun condition will happen on a fewer
number of scans as the number of trigger blocks increases

A mgger block becomes defined when the configured tngger start event occurs Once the
start event occurs the data within the tngger block (including any pre-tngger data) is available
to be read, even though the tngger block may not yet be complete Scan data 1s read and
wiitten 1o the tngger block n a FIFO fashion As the controller requests buffered scan data,
the TempScan/1000 supplies the oldest available scan After the scan 1s supphed that scan
1s no longer availlable from the TempScan/1000 There 15 no mechamsm to allow jumping
around mn the buffer or going back to a scan that had already been read by the controller

Reading the oldest scan automatically advances the read pounter in the cumrent tmgger block
so that the next scan, if acquired, 15 1mmediately available

Since scans are written mto the tngger block sequenuially, the igger scan may appear at
any location within the tngger block The TempScan/1000 will automatically convert these
physical scan locations to logical scan locations where the tngger scan 15 always omented
at location 0 The placement of the trigger scan at the ongin facilitates the quick interpretation
of the read pointer and gives a frame of reference for other locations within the trigger
block All ingger block powmnters are relative to the tmgger scan Hereafter, in this manual,
discussions will assume references to logical tnigger blocks only

The U6 command (for a more complete descnipuon see Section 3 36 on interrogating the
acquisition buffer) may be used to query the cument read tngger block For example the U6
response for Figure 3 10 (assuming 1t was the only tngger block) would be

PRINT#1, “OUTPUT 07, U6X" * Get status of current read trigger block
PRINT#1, "ENTER 07" ' Get the response
INPUT AS * Screen shows

0000001, 0001234, -0000076,12 34 54 200, 03/23/93, 00000767, 12 54 12 900,
03/24/93,00001156, 01

The previous response indicates that the first available scan 1s -0000076, which 1s a pre-trigger
scan This scan can be retnieved by performing the following

PRINT#1, "OUTPUT 07,R1X" " Get the -0000076 scan
PRINT#1, "ENTER 07" ' Get the scan
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INPUT RS * Screen shows (4 channels configured)
+1234 50-0234 20+0984 00+0323 30

PRINT#1, "OUTPUT 07, U6X" ' Now get status of current read tngger block
PRINT#1, "ENTER 07" ' Get the response

INPUT AS > Screen shows

000001,001233, ~
0000075,12 34 54 200,03/23/53,00000767,12 54 12 900,03/24/93,00001156,01

Notice that the current read poimnter has now advanced to pre-tngger location -0000075 and
that the total scan count has been decremented to (01233

Read —»| Scan -76 | ~ -
Pomter | Scan -75 | —Scan 12—
Sean -74 gg:lr;ggar S 74 I;ra—lnggar
Scan -73 S 73 cans
As each scan| Scon 0 " Tngger
|I350|:1€t,:|9' the st S N Scan O N
advances No longer ¢
accessable
Y >
f Post-tngger . Post-tngger
Scans Read —[379th Scan Scans
Pointar
1ﬁmn_Sra.n.< | 76ifith_Scap |
Post-stop Post-stop
Scans Scans
[1157th Scar 11157th Scapl

Read Pointer 1s at first

scan in tngger block Due to Reads, Read
Pointer has advanced into
Post Tngger area

Figure 310 Tngger Block Read Operations
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To retneve data after a trigger event has occurred, the TempScan/1000 provides multiple
query functions The R command can be used to read the last scan in the data buffer (R1),
the last block in the data buffer (R2) or all the data available (R3) The U6 command
will query the current tngger block for a vanety of informauion, such as the tngger block
number, current scan i block, the scan number that tngger occurred, etc See the U command
descniption 1n the Command Reference section for details

338 Multiple Trigger Blocks

Through the Auto-Rearm capability of the TempScan/1000, it 15 possible to capture more
than one trigger block in the umit’s Acqusition Buffer Each tngger block would contain
onc and only one trigger point

20 Scan |
Pre-tngger
| 3rd Scan | Scans
| 78th Scan |
Post-tngger Tngger
Scans o Block #1
 845th Scan |
Post stop
P%f’,ﬁg,—"' 1232th_Scan| [ Scans
1233t S
1234th Scan
2nd Scan |
3rd Scan Pre-tngger
4ih Scan Scans
| O8th Scan |
Post ingger Tnager
Scans > Blotk #2
| 678th Scan
Past-stop
Scans
824th Scan

Figure 3.1} TempScan/1000 Multiple Trigger Blocks
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These tngger blocks are stacked end-to-end in the buffer, as the last reading of the first
tngger block 1s read by the controller, the next scan to be read will be from the second
tngger block The trigger can only be re-armed after a trigger block has been completed If
the Auto-Rearm feature 1s not 1n use, a T command must be 1ssued o re-arm the TempScan/1000
for acquisition

It 1s important to note Auto-Rearm does not allow the user to change the configuration while
armed To stop Auto-Rearm, the user must 1ssue a T command with the flag set to zero

If Auto-Rearm 15 selected, another acqusition will take place on the next trigger without
any controller intervention This allows TempScan/1000 to store several acquisttions
contiguously in 1ts internal memory The buffer locations of the tngger pomts and their
associated tme taps can be found in the Buffer Status Stnng The read pointer 15 always
on the oldest tmgger block so requests for pointer status will always correspond to the trigger
block available to be read The next tngger, however, must be imtiated AFTER the previous
acquisition was completed Otherwise, a trigger overrun will occur

Addittonal information about triggering and trigger error conditions can be found i Section
313

339 Acquisition Buffer Interrogation

Note that 1n the following sections, the "current trigger block” always refers to the tnigger
block that 1s cumrently being read

The current status of the acquisition buffer may be interrogated at any time by issuing the
Buffer Status String (U6) comunand As mentioned earlier, the U6 command 15 a user query
command which will return information regarding the current state of the acquisition buffer
The acquisitton buffer holds scan data that has been minated by one or more tngger events
This data i1s held 1n tngger blocks within the buffer Each mgger block defines one acqursition
that has taken place The trigger blocks may be vanable mn length The Buffer Status Strning
command provides the interface m which the current acqusition buffer configuration may be
querned

The Buffer Status Stnng (U6) command returns the following fields

Number of Tngger  |This field represents the total number of tngger blocks currently
Blocks Avarlable contained within the buffer A block need not be complete to be
included 1n this total, it only needs to be current mgger If there
are no trigger blocks available, then Blocks Available will be
0000000
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Number of Scans This field represents the total number of scans available at the
Avallable the time the U6 command was 1ssued It should be noted that
pre-tngger data 1s not available to the vser until the defined
trigger event has taken place This total represents the total
number of scans available across all trigger blocks in the
acquisition buffer If there are no scans available in the buffer,
then Scans Available will be 0000000

Current Read Pomnter |This field represents the current position within the current
tngger block This pomter i1s relative to the tmgger pomt, which
15 always onented at location 0 If, pre-tngger scans are being
read, the Current Pomnter will be less than 0 Likewise, 1f post-
tnigger scans are being read, the Current Read Pointer will be
greater than 0 If the current scan to be read 1s the trigger scan,
then the Cumrent Read Pointer will be 00000000 If the Current
Read Pointer 1s undefined its value will be -0999939

Trigger Time and This field represents the Time/Date that the tngger event

Date Stamp occurred for the current tngger block This field takes on the
same format as other ume/date migger stamp fields descnibed
elsewhere 1n this manual If the tngger event has not occurred,
then this field will have the value 00 00 00 00,00/00/00

Stop Event Pointer This field represents the location n the curment trigger block that
the siop event occurred This pomter will always be relative to
the tmgger pont with the trigger point always onented at
location 0 Since the stop event must always occur after the
trigger event this pointer will always be greater than 0 If the
stop event has not yet occutred at the time of the U6 query, this
field will have the value of -0999999

Stop Event Time This field represents the Time/Date that the stop evemt occurred
and Date Stamp for the current tnigger block This field takes on the same format
as other time/date stamp fields descnibed elsewhere in this

manual If the stop event has not yet occurred at the ume of the
U6 query, then this field will have the value 00 00 00 00,00/00/00
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End Scan Pointer This field represents the location 1n the current trigger block that
the end scan occurred This pointer will always be relative to the
tngger point Smce the end scan must always occur after the
trigger event this poimnter will always be greater than 0 If the
end scan has not yet occurred at the time of the Ué query, this
field will have the value of -0999999 This field will always be
the same as the Stop Scan Pomnter unless a post-stop count is
spectfied (Y command)} mn which case the End Scan Pointer will
be greater than the Stop Event Pointer by the value of the post-
stop count

Block Status This field represents the status of the current tngger block If the
current read block 1s not yet completely written then the value
of tns field will be 00 If the current trigger block has been
completely written and has terminated normally the value will be
01 If, however, the current tngger block has prematurely
terminated (because of user intervention) the value will be 02

1t should be noted that trigger blocks are not assigned a tngger block number per se The
tngger block numbers referred to n the subsequent examples are relative to the read and
wnte blocks respectively The current tnigger block always refers to the tngger block that
1s currently being read

For example, the cumrent read tnigger block 1s always trigger block | Conversely, the current
wnte tngger block 1s always the value of Blocks Avarlable in the Buffer Status String With
this tn mind, the following are some examples of Buffer Status String responses

The following represents a U6 response when the acquisiion buffer 1s empty

0000000,0000000,-0993993, 00 00 00 000,00/00/00,-0999989,00 00-00 000,00/00/00,-0933559,00

L current biock

not complefe

end scan pointer
undefined

stop event tima
undefined

stop event pointer
undefined
tnggertime

stemp undsfined
cument read polnfer
undefinad

no scans avalable

no tngger blocks
available
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| (-0990399) A r scans am not avadable
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The following shows an acquisition that has been triggered but the stop event has not yet
occurred
0000001, 0000151,-00000100, 12 01 43 100,08/29/94,-0993959,00 00-00 000,00/00/00,-0939929,00

L current block
nol complate
snd scan polnter
undafined
stop overl bme
undefinad
stop event pointer
undefined
tngger
time stamp
cument read
painter
# scans avaflable
ona ingger block
avallable

Road g Scon 100 ]
omier | Seon R | oy yiecg
Seon 07 Scans '
;] each scan
nwr:.::e!wn o [Scon o= -gg%nw
& Trigger Block 1
[eongar | Pos! tigger
[ Scan 049
7
Slop
Scon ——pel "RIA
Poat atop
Scans
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The previous figure shows that the trigger for the current tngger block has occurred and
that the Current Read Pointer 15 located at the first available pre-tngger scan -00000100 It
also shows that an additional 50 post-tnigger scans are available

The following diagram shows an acquisiton that has been trggered, the stop event has
occurred but the end scan has not

0000001,0000251,-0000100 12-01 42 100,08/26/94 00000100, 12.25-01 300,08/20/84 -0998999,00
L currant block
not complets
end scan ponler
unoefined
stop event
fime
sfop event
pointer
trigger
tims stamp
current read
polrier
# scans avadable
one trigger block
avalable
E:L_. Scan 10 .
[Scnamr } (5=
As sach scan
S| ey 2
P Trigger Bioek |

[Scon 0a7 | > Bostigger

[ 5con nan |

scon 0% |

[scon o0
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Note 1n the previous figure that the tngger for the current tngger block has occurred and
that the Current Read Pointer 1s located at the first available pre-tnigger scan -00000100 It
also shows that the stop event has occurred and there are 100 post-trigger scans available
and, i addition, there are 50 post-stop scans available

The following shows an acquisition that has been tnggered, the stop event has occurred and
the end scan has also occurred

0000001 0000350 0000100 12:01 43 100 0X/25/54,00000100 12-25:01 300 OA29/4 1 1}

L currant block
not complate
end scan
poinisr
stop ovent
me
stop avent
polnter
frigger
trma siarnp
current read
poinier
#acans avalable
onw Irigger biock
avaisbla

Rasd —pfSoan 0 ]
Polintar
oot ] Ereligger
As gach scan S
Is rasd poinisr Tripgor
advances e oo o,
> Trigger Block 1
Post-irigger
Posi-slop
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The previous figure shows that the tngger for the cument tngger block has occurred and
that the Curmrent Read Pomter 1s located at the first available pre-trigger scan -00000100 It
also shows that the stop event has occurred and there are 100 post-trigger scans available

In addition, 1t shows that the end scan occurred and that there are 50 post-stop scans
avalable It also shows that the tngger block 1s now complete

The following diagram shows, essentially, the same as the previous example Except, note
that the acquisition buffer now contains more than one trigger block

0000007 0020567 -00000100,12.01 43 100,06/28/84 00000100,12:25 01 300,08/20/84,00000250 01
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The above shows that the acquisition buffer now contamns 7 acquisition blocks and that the
current trigger block 1s 6 blocks betund the block that 1s currently being acquired Also note
that the Scans Available (0020567) now represents all scans currently in the buffer, not just
in the current block (To determune the total number of scans available in the current trigger
block take the total "distance" between the Current Read Pomnter and the End Scan)

The next example is the same as the previous example, except scans have been read from
the current tngger block

0000007 (7204657 00000048 1201 43 100 02723/84 (0000100 12-25'01.300 D2728/84 00000250 01
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Chapter 3 TempScan/1600 Operation

The previous figure shows that all the pre-tngger data has been read from the current trigger
block and the Current Read Pointer 1s located at 48 in the post-tngger

Now suppose that we wish to read the rest of the trigger block 1 of the buffer defined n
the previous example

We could perform tms by reading out one scan at a ume by performmng iteraive R1
commands Or, we could 1ssue one R2 command and recerve all the data in the curmrent
trigger block In any event, if we were to perform a U6 after reading the entre trigger

block, the Buffer Status String would be returned as follows
0000001 0000350 -0000100 12:01 43 100 0X/2/54 00000100 12:25-01.300 0B/2894, 00

L curment block
nat complsls
end scan
poinfer
stop event
tme

slop event
palnfar

trigger

tima sfemp
current road
pokntar

# scans avalable

ona trigger block
avaiable

I

328 9/94 Rev 21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TempScan/1000 Operation Chapter 3

Notice that the Blocks Available field has been decremented and that the current trigger
block 1s now the next trigger block and that the Cumrent Read Pointer 1s at location -100
(in the pre-trigger) of that block

3.3.10 Reading the Acquisition Buffer

The three previous sections discussed, briefly, how the acquisttion buffer may be accessed
and read However, in this section the methods by which the acquisiion buffer 15 read will
be discussed m more detail

As mentioned earlier the Acquisition Buffer 1s orgamized as a FIFO As such all data read
from the Acquisition Buffer will be the oldest available data Furthermore, once the data has
been read from the buffer it 1s no longer available In other words, upon completion of a
read operation the data associated with the read operation will be deleted

The Read Acqusiion Buffer (R) command 1s the command by which Acqusition Buffer
data 1s read Using this command the user may read anywhere from one scan to all the
scan data currently resident in the buffer This command has the following valid forms

R1 Read the oldest scan available
R2  Read the oldest tngger block available
R3  Read all available scan data

When an R command s i1ssued to the TempScan the TempScan performs as follows First,
the TempScan checks to see that the request can be fulfilled The request may not be fulfilled
if either no channels are configured or the amount of scan data requested 1s not available
If either of these 1s true a Conflict Emror will be posted The R1 and R3 commands require
that at least one scan be available and the R2 command requres that at least one complete
trigger block be available If the request can be fulfilled, however, the requested scan data
15 moved from the Acqusihon Buffer to the Output Queue where 1t will wait until the
controller initiates the transfer

The Scan Available bit m the Status Byte (STB) Register can be used to determine whether
or not the Acqumsiion Buffer 1s empty This bit 1s set when at least one scan 15 available
in the buffer The Buffer Status String (U6) command may also be used to retrieve more
detailed information about the state of the Acquisition Buffer

The following are simple examples to illustrate the uses and effects of all three R command
types

The R1 command will read the oldest scan n the oldest trigger block For instance

PRINT#1, "OUTPUTQ7, U6X" > Request the current status of the Acquisition Buffer
PRINT#1, "ENTERO7" " Retneve 1t
INPUT AS ' Screen shows

0000006,0020216, -
00000100,12 51 43 100,03/24/93,00000100,01 53 01 300,03/24/93,00000250,01
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The above response indicates that there are 6 wngger blocks currently defined 1n the Acquisition
Buffer and there are 20216 total scans in the buffer Furthermore, 1t shows that the current
read pointer 1s at the -100 scan m the first tngger block Now to retneve that scan perform
the following

PRINT#1, "OUTPUT07,R1X" * Request the oldest scan

PRINT#1, "ENTERO7" * Retneve it

INPUT AS§ * Screen shows (4 channels are configured)

+0234 20-0019 40+0001 40+0023 60

PRINT#1, "OUTPUTN7, U6X" " Request the current status of the Acquisition Buffer
PRINT#1, "ENTERO7" ' Refrieve it

INPUT AS ' Screen shows

0000006,0020215, -

00000099,12 51 43 100,03/24/93,00000100,01 53 01 300,03/24/93,00000250,01

Nouce that after reading the scan there are now 20215 scans n the buffer and the current
read pointer 1s now at scan -99

The R2 command will read the oldest available trigger block in the Acquisiion Buffer For
mstance, continuing with the previous example

PRINT#1, "OUTPUT07, UGX" " Request the current status of the Acquisition
Buffer

PRINT#1, "ENTERQ7" ’ Retrieve it

INPUT A3 ' Screen shows

0000006, 0020215, -
00000095,12 51 43 100,03/24/93,00000100,01 53 01 300,03/24/93,00000250,01

The above response indicates that there are 6 tmgger blocks currently defined mn the Acquisition
Buffer and there are 20215 total scans in the buffer Furthermore, it shows that the current
read pointer 1s at the --99 scan in the first tmgger block and that there are 350 scans 1n
this tngger block Now to retrieve that tmgger block perform the following

PRINT#1, "OUTPUTO7, R2X" 'Request the oldest tngger block
PRINT#1, "ENTERO7" ' Retrieve 1t
INPUT AS * Screen shows (4 channels x 350 scans) 1400
readings
+0234 20-
0019 40+0001 40+0023 60
PRINT#1, "OUTPUTO07, U6X" ' Request the current status of the Acquisiion Buffer
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PRINT#1, "ENTERO7" ' Retrieve 1t
INPUT AS ' Screen shows
0000005, 0015865, -

00000100,02 15 34 100,03,/24/93 00000100,04 51 10 300,03/24/93,00000250,01

Notice that there are now only 5 tngger blocks in the buffer and that there are now only
19865 scans n the buffer Also note that the current read ponter 1s at the beginming of
what was the next trigger block That tngger block 1s now the current tnigger block

The R3 command will read all available data within the Acqusition Buffer For instance,
conunuing with the previous example

PRINT#1, "OUTPUT07, U6X" " Request the current status of the Acquisitton Buffer
PRINT#1, "ENTERO7" ' Retrieve 1t
INPUT AS * Screen shows

0000005, 0019865, -
00000100,02 15 34 100,03/24/93,00000100,04 51 10 300,03/24/93,00000250,01

The above response indicates that there are 5 tngger blocks currently defined in the Acquisition
Buffer and there are 19865 total scans n the buffer Furthermore, 1t shows that the current
read pomnter 1s at the -100 scan 1n the first tngger block and that there are 351 scans in
this tngger block Now to retneve all the scan data within the buffer

PRINT#1, "OUTPUTO7,R3X" * Request all scan data in the buffer

PRINT#1, “ENTER07" " Retrieve 1t

INPUT AS ' Screen shows (4 channels x 19865 scans)
79460 readings

+0234 20-

0019 40+0001 40+0023 &0

PRINT#1, "OUTPUTQ7, U6X" * Request the current status of the Acquisition
Bufier

PRINT#1, "ENTERO7" ' Retrieve 1t

INPUT AS * Screen shows

0000000, 0000000,-9999999,00 00 00 000,00/00/00,-0999999,00 00 00 000,00/00/00, -
09599999, 00

Notice that the Buffer Status Stming 1s null indicating that the Acquisition Buffer 1s completely
empty

For more formation on using the R command refer to the Command Reference chapter
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These are the required steps for operating the TempScan/1000 For more information on any
of the commands referenced, see the Command Reference section of this manual The
remainder of this chapter covers how to use advanced features of the TempScan/l000 as
well as vanous informative topcs

3311 Sean Time Stamping

As mentioned i the previcus sections, the content of each scan contains one reading for
each defined channel Optionally, ime stamping of each scan can be enabled with the *T
command *T1 epables time stamping while *T0 disables time stamping An example of
the *T command 15 as follows

Without time stamping (default),

PRINT#1, "OUTPUTO7,R3X" 'Requestall scandata inbuffer
PRINT#1, "ENTERQ7" ‘Retrieve 1t

INPUT AS

+0234 20-0019 40+0001 40+0023 60
With tme stamping.

PRINT#1, "OUTPUTO7, *T1X" '‘Enable time stamping

PRINT#1, "OUTPUTO7,R3X" 'Request all scan data 1n buffer
PRINT#1, "ENTERD7" 'Retrieve 1t

INPUT AS

HH MM SS MIL,MM/DD/YYR+0234 20-0019% 4040001 40+0023 60
(MIL=milliseconds, R=reading separator)

Note that tme stamping 15 not valid when the oufput format 1s binary

3.3.12 Scan Alarm Stamping

For further menitonng and analysis of alarm conditions, the states of the 32 alarm outputs
can be optionally stamped lo each scan in real time Alarm stamping can be enabled with
the A#1 command and disabled with the A#0 command Refer to the A# command description
for further details An example of the A# command 1s as follows

Without Alarm Stampng (default):
PRINT#1, “QUTPUTO7, A#0X" * Disable alarm stamping

' Configure and start an acquisition
PRINT#1, “QUTPUTO7,R1X" * Request the next scan in the buffer
PRINT#1, “ENTER07" *Retrieve it
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INPUT &S '
+0234 20-0019 40+0001 40+0023 60

With Alarm Stamping:
PRINT#1, “OUTPUTO7,a#1X" ‘ Enable alarm stamping

* Configure and start an acquisition
PRINT#1, “OUTPUTO07,R1X" ' Request the next scan in the buffer
PRINT#1, “ENTERQ7” ' Retrieve it
INPUT AS '

Alarm 150N | Alarm 21 ON
+0234 20-0019 40+0001 4040023 60005 128 32 66
Alarms 0& 20N T TAlarms 30 & 25 ON
Note that alarm stamping 1s not valid in burst mode

34 Configuring Alarms

The TempScan/1000 alarms allow the umt to produce an internal event when the value of
a channel 15 outside of user-defined himits These alarm events can be used as tngger or
stop events, or as a stmulus for TTL-level signals on the TempScan/1000 back panel

To use alarms, the channels 1n question must be part of the channel scan Once the channels
are configured and made part of the scan, the alarms are active No trigger or scan interval
assignment 1s required Alarming 1s totally independent of buffered operations

34.1 Alarm Setpoints

Each channel has an associated high and low setpont Setpoints are defined as part of a
channel configuration using the C command These setpoints create the “"envelope" that
constitutes the channel’s normal operating range

If the channel value goes above the high setpoint or below the low setpoint, the channel 1s
in the alarm state If any channel configured by the (C) command 1s tn the alarm state, a
systemn alarm event 1s posted For example, if the trnigger source 1s on "Alarm,” this alarm
event would cause a trigger
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34.2 Digital Alarm Outputs

If desired, an alarm event for a specific channel can be used as a stmulus for a digital
output signal (TTL) on the back panel of the TempScan/1000 This signal can be used to
set off an audible alarm (user-supplied) or signal another device of the occurrence of the
alarm condition

Thirty-two digital alarm outputs are available on the TempScan/1000 back panel Although
analog input channels on the expansion chassis can be used to stimulate alarms, no digital
output signals are available on the expansion chassis Regardless of the number of expansion
chassis connected, 32 digital alarm outputs are available

The Assign Alarm Output (A command) may be used to assign alarm conditions of vanous
channels to one of the 32 digital TLL level ouiputs located on the back panel The user
can e as many alarm condiions as he wants to any digital output To configure alarm
conditions lo drive the digital output lines, use the C and A commands The C command
determines the tugh and low setpoints and hysteresis of the alarm conditon The A command
assigns an input channel alarm to a digital output

The following shows how to configure alarms and alarm digital outputs for 32 channels on
the TempScan/1000

PRINT #1 "OUTPUTO7 <1-32, 1, -1000 0, +1000 O, 10 OX"

Setup channels 1-32, type J,low setpoint = -1000 0°C
high setpoint = +1000 0, hysteresis = 10 0°C

PRINT #1 "OUTPUT07 Al, 1X" Assignalarm channel 1 to Digital Output 1
PRINT #1 "OUTPUT07 A2, 2X"  Assign alarm channel 2 to Digital Qutput 2

Figh Sel P /\ 7
\

:

Vil

Low Set Point 1
Entw Leave Eniar Lowve
Alprm  Alarn  Alwm Altmy
Buts Gulw St Stale

Figure 3 12 TempScan/1000 Alarms and Setpomts
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343 Setpoint Hysteresis

To avoid threshold transition problems, a hysteresis value can also be programmed A
hysteresis value provides a range for an alarm conditton After the alarm setpoint 1s exceeded,
the signal must drop below the setpoint by the hysteresis value before the alarm 15 reset
For example, assume a channel has alarm setpoints of 100 and -100, and a hysteresis of
10 The TempScan/1000 would remain 1n an alarm condition untl the setpoint fell below
90 or above -90 depending on which of the two setpoints triggered the alarm

Unwanted
Transtions’
High Set .\
Paint Hysterasis *
Enter Leave
Alarm Alarm
Siate State

Figure 3 13- TempScan/1000 Setpoint Hysteresis

344 Comparing Buffered Data to Alarm Status

Unless scans are being collected at the maximum possible frequency, the alarm system may
detect alarmm conditions that will not appear 1n the collected data

Since the alarms are being updated at the maximum scan frequency, which may be considerably
faster than the programmed scan interval, an alarm condition may be detected even though
no such value can be found in the buffered data

Alarm Update
Intarval

] // 'i T
//-—..\\__ / sotociog bt \

=" value Is not %
bufergd

Scan Scan Scan
—

Programmed
Scan nfaral

Figure 3 14. Alarm Data vs Buffered Data
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If such a situation 15 not desired, increasing the scan frequency will decrease the possibility
of such an event At the maximum scan frequency, this situation 1s guaranteed not (o occur

3.5  Digital YO Operation

The TempScan/1000 has eight digital input lines and thirty-two digital output lines available
on a rear panel DB50 connector The digital output can be controlled either "automatically”
via the alarm settings or manually using the Set Digital Outputs (O) command To determine
the digital output state, use the ©* command

The Set Digital QOutputs (0) command allows the user to enter a specific bit for each output
and specify whether the output should be cleared (logic false) or set (logic true) Refer to
the Command Reference section of this manual for detals

Each digital output line will drive five (5) standard TTL loads All dgital input lines are
one-cighth (0 125) TTL loads All inputs are protected against damage from high static
voltages Normal precautions should be taken to lumt the input voltages to —03 to +53
volts All digital [fO lines are referenced to digital ground (Pin 20)

The pmouts of the TempScan/1000 Digital I/O connector are descnibed 1n Section 272 of
the Installation chapter

3.6  Using the High/Low/Last (HLL) Registers

The High/Low/Last (HLL) registers are an alternative method of gettng channel data from
the TempScan/1000 Independent of the tmggenng and scan nterval configuration, the HLL
registers are constantly updated with new values at the maximum scan rate At any tume,
the HLL registers can be quenied for channel values

The mmmum requirement for activating the HLL system 1s to configure the channels and
the channel scan usmg the (C) command No other commands are required The returned
data will be i the engincering unn and format (ASCI or binary) defined by the user Data
formats are described in Section 37

3.6.1 What is Contained in the HLL Registers

The HLL Regsters contain the following for each channel that 1s configured
® The High Reading for the channel
¢ The Time/Date Stamp of the High Reading
® The Low Reading for the channel
® The Time/Date Stamp for the Low Reading
® The Last (or most current) Reading for the channel

As mentioned earlier, all that 15 needed to imtiate HLL updating 15 to configure the desired
channel(s) HLL Regsters will only be updated for those channels configured Furthermore,
only HLL Regsters for channels that are configured may be accessed by the user For
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nstance, 1f channels 1,5 and 13 have been configured only these channels' HLL Repisters
are updated and only these channels’ HLL Registers may be accessed by the user

The High and Low readings for each actively configured channel may be cleared These
values are cleared 1n any of the following ways

® The TempScan/1000 1s powered on
® A new channel configuration 1s 1ssued

¢ Explicitly clearing them by command (discussed 1n the next section)

When the High and Low values are cleared thewr associated Time/Date Stamps are cleared
as well After the clear, the new High and Low values, along with their associated Time/Date
Stamp, will be imtrahzed on the next updating of the HLL Registers

3.6.2 Accessing the HLL Registers

The HLL Registers may be accessed via commands 1ssued from the controller These commands
may be used to access any or all the HLL contents of configured channels as well as
providing a means to clear the High and Low readings along with their associated Time/Date
Stamps The commands are bniefly described as follows

U4 Read HLL Regusters for all configured channels

Us Read HLL Registers for all configured channels and reset the High and Low values
U13  Read Last for all configured channels

Ri# Read Last for channel(s) specified

The HLL registers contain the highest and lowest values of the channel since 1t was last
cleared and the last value read, for each channel in the channel scan

Two quenes are available to read the HLL registers U4 and US The U4 command requests
the HLL data, while U5 requests the HLL data then clears and resets the high and low
value to the last value If not cleared, the high and low will be mantained

All HLL data will be sent to the controller in the order dictated by the scan configuration,
and 1n the format specified by the Data Format command (F) The HLL data 1s retnieved
in the following sequence high (the mgh reading), At (the high ume/date stamp), low (the
low reading), /t (the low time stamp), and last (the last reading) The Query Termnator (Q)
command may be used to specify a response termenator between each channel of the HLL
response and the Format (F) command may be used to specify the format in which the HLL
Registers are output

The following examples show how these commands are used to configure and query the
HLL Registers

The first example shows how to configure and query all the HLL registers and how the
HLL terminator can be used to control the flow of the HLL response output
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PRINT#1, "OUTPUT07 FG, 0Q1,1,0,0, ox* ' Setformat to ASCII degrees C with
NT# ° * HLL termunator of CR LE/ EOI

PRINTH1, "OUTBUTO7 C1-2 1C10,1C15,1X" * Configure four channels (1,2,10 and 15)
' After an indiscriminate amount of time

PRINT#1, "OUTPUTO7 U4X" * Query the current HLL settings
PRINT#1, "ENTERQ7" ' Get HLL for channel |
INPUT AS ' Screen shows

+1450 20S12 23 21 700,03/24/9340850 20512 35 09 300,03/24/93, +0950 30
PRINT#1, "ENTERO7" ' Get HLL for channel 2
INPUT AS$ * Screen shows

+0450 20502 00 29 500,03/24/93+0057 60510 35 00 400,03/24/93, +0250 &0
PRINT#1, "ENTERQ7" ' Get HLL for channel 10
INPUT AS ' Screen shows

- 0045 50511 03 51 7,03/24/93- 0110 10512 S5 09 1,03/24/93, - 0050 80
PRINT#1, "ENTERQO7" * Get HLL for channel 15
INPUT AS * Screen shows

+0150 70803 39 01 200,03/24/93- 0085 20S05 25 17 300,03/24/93, +0010 90

In the above example, notice that only those channels configured (1,2,10 and 15) were
returned 1 the response

The next examples shows how to reset the High and Low values along with their associated
Time/Date Stamps It also shows the effect of specifying no HLL response termmator

PRINT#1, "OUTPUTO7 FG, 001, 0, 0, 0, 0x" ' Setformat to ASCII degrees C with HLL
’ termunator of None

PRINT#1, "OUTPUTO7 C1-4,1X" ' After an indiscrinunate amount of time
PRINT#1, "OUTPUTO7 USX" ' Query and reset the current HLL settings
PRINT#1, "ENTERO7" * Gel the response

INPUT 2% * Screen shows

+1450 20s812 23 21 700,03/24/93+0850 20512 35 09 300,03/24/93, +0950 30
+0450 20502 00 29 500,03/24/93+0057 60510 35 00 400,03/24/93, +0250 60
+0045 50811 03 51 700,03/24/93-0110 10512 55 09 100,03/24/93, -0050 80
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+0150 70803 39 01 200,03/24/93-0085 20505 25 17 300,03/24/93, +0010 %0
" Notice that only one ENTER returned the

ALL HLL data
PRINT#1, "QUTPUTO07 S?X" ’ Now Get the current ime
PRINT#1, "ENTERO7"
INPUT A% Screen shows S13 20 00 1,03/24/93
PRINT#1, "OUTPUTO7 U4X" ' Now, again query the HLL settings
PRINT#1, "ENTER0O7 " ' Get the response
INPUT AS$ ' Screen shows

+0980 20813 20 01 700,03/24/93+0959% 20813 20 09 300,03/24/93, +0975 80
+0260 70813 20 29 500,03/24/93+0245 60513 20 00 400,03/24/93, +0257 60
- 0047 50813 20 S1 700,03/24/93- 0051 10513 20 0% 100,03/24/93, - 0049 80
- 0047 50513 20 51 700,03/24/93- 0051 10S13 20 0% 100,03/24/93, - 0045 B8O
+0015 70513 20 01 200,03/24/93+0008 20513 20 17 300,03/24/93, +0010 40

In the above example notice that 1ssuing the U5 command causes the High and Low values
and therr associated Time/Date Stamps to be reset

The next example shows how to read only the Last readings

PRINT#1, "OUTPUTO7F0,001,1,0,0, 0X" - Set format to ASCI degrees C with
HLL termmator of CR LF/ EOI

-

PRINT#1, "OUTPUTO7 C1-4, 1X" Configure four channel (no setpoints)

PRINT#1, "OUTPUT07, UL3X" Just get the Last channel readings

PRINT#1, "ENTERQ7" Get Last reading for channel 1

INPUT A% * Screen shows

+0950 30

PRINT#1, "ENTERO7" ' Get Last reading for channel 2

INPUT AS * Screen shows

+0250 60

FRINT#1, "ENTERO7" * Get Last reading for channel 3

INPUT AS ' Screen shows

- 0050 80
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PRINT#1, "ENTERO7" ' Get Last reading for channel 4

INPUT AS ' Screen shows

+0010 20

Notice that since a HLL response termunator was specified that each channels Last reading
had to be ENTERed separately

The next examples shows the same as the previous example except that no HLL response
terminators are specified and the format has been changed to degrees F

PRINT#1, "OUTPUTO7 FG,00Q1,0.0,0, 0X" ' Set format to ASCII degrees C with
' HLL terminator of None

PRINT#1, "OUTPUTO7 C1-4,1X" ' Configure four channel (no setpoints)

PRINT#1, "OUTPUTO07, U13X" " Just pet the Last channel readings

PRINT#1, "ENTERO7" ' Get Last readings for channels 1-4

INPUT AS ' Screen shows

+1743 08+0483 08- 0059 44+0051 62

Notice that there are no HLL channel terminators and that the readings are now in degrees
F

The next example shows how changing the channel type can effect the output of HLL
gueries

PRINT#1, "OUTPUTO07 F0,00Q1.1.0,0, 0X" * Set format to ASCII degrees C with

HLL termmater of None
PRINT#1, "OUTPUTO07 C1-4, 11X" * Configure four channel (no setpoints)
to VOLTS

PRINT#1, "OUTPUTO7, Ul13X" * Just get the Last channel readings

PRINT#1, "ENTERQ7" ' Get Last reading for channels 1-4

INPUT AS * Screen shows

+00 0045603+00 0000895- 00 0080087+00 00908B&5

Notice that even though the format was degrees C since the channels have been configured
to be VOLTS channels, the response 1s in VOLTS

The next example shows how lo retrieve Last readings for a subset of the configured channels
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PRINT#1, "OUTPUT07 F0,00Q1,1,0,0,0X" * Set format to ASCII degrees C with
' HLL termmator ' of CR LF/ EOI

PRINT#1, "QUTPUTQ7 C1-4, 1X" ' Configure four channel (no setpoints)

PRINT#1, "OUTPUT07, R#2-3X" " Just get the Last reading for channels
2 and 3

PRINT#1, "ENTERO7" ' Get Last reading for channel 2

INPUT AS ' Screen shows

+0250 60

PRINT#1, "ENTERO7" ' Get Last reading for channel 3

INPUT AS ' Screen shows

-0049 50

3.6.3 Comparing Buffered Data to HLL Data

Unless scans are bemng collected at the maximum possible frequency, the HLL system may
detect alarm conditions that will not appear in the collected data

Since the HLL registers are being updated at the maximum scan frequency, which may be
considerably faster than the umebase, an out-of-hmits condition may be detected even though
no such value can be found in the buffered data

If such a situatron 1s not desired, mncreasing the scan frequency will decrease the possibility
of such an event At the maximum scan frequency, this situation 15 guaranteed not to occur

3.7 Data Format

Readings from the TempScan/1000 are ocutput in the format configured by the user The
Data Qutput Format (F) command determines the engineering unit and whether an ASCII
format, bmary format or a raw data count 15 to be used

Options for the engmeening umts are Degrees F°, Degrees C°, Degrees Rankine, Degrees
Kelvin or Volits Four basic data formats are available ASCII, binary with high byte first,
binary with low byte first, or an unconverted ASCII representation of the count for a particular
channel

3.7.1 Data Input Formats

The Data Formats (F) command determines the format of only some of the data mput from
the controller Input data comes in the form of command parameters from the controller The
command parameters over which the F command determunes therr format are the high, jow
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setpoints and the hysteresis parameters for the Channel Configuration {C) command and the
Set Trigger Level (L) command These are the only command parameters over which the
Data Format (F) command has control These command parameters cannot be 1ssued in binary
format If binary format 1s specified by the F command these parameters will be interpreted
as Engmeering Units

These parameters will always be iterpreted as Engineening Units as currently defined by
the Engineenng Umts argument of the ¥ command except when the Counts format 1s specified
When the Counts format 1s specified these parameters are interpreted as Counts For additional
mformation see the following sections on the different format types and the command reference
seclion on the F command

If Counts or Binary format 1s specified as the format, then the Engineenng Umits parameter
of the F command 1s ignored

Examples.

PRINT#1, "OUTPUTO7, FO, 0X" " Interpret C and L. command parameters as
' Engineering Unats -- Degrees C

PRINT{#1, "OUTPUTO7, F1, 1X" * Interpret C and L command parameters as
" Engineering Units (Even though binary 1s specified) -
' Degrees F

PRINT#1, "OUTPUTO07, F3, 3X" * Interpret C and L command parameters as Counts

* (Counts format 1s specified)
* (Note that Engineering Units parameter 1s 1gnored)

37.2 Data Output Formats

Data Output formats differ shightly from data input formats in that binary formats may be
used for Channel Data Channel Data 1s the only output data which may use the binary
format (1f 1t 1s specified) Channel Data 1s defined as data onginating from the High/Low/Last
(HLL) Registers or the Acqusiion Buffer The commands that imbate Channel Data output
are the R, R#, U4, U5 and Ul3 commands However, Channel Data may also be output
as Engineering Unus and Counts

As mn the case of Data Input Formats all other types of output will be m Engineenng Umts
unless Counts 15 specified However, there are only 3 command quenes which need to follow
the F command format in this fashion They are C*, L? and U8 command quenes

If Counts or Binary format 1s specified as the format, then the Engineering Umits parameter
of the F command 1s 1gnored

Examples,
PRINT#1, "OUTPUTO7, FO, 0X" ? Ol.llpl.lt C?, L?,Ug as well as R,R#,U4,US and Ul31n
* Engineenng Units -- Degrees C
PRINT#1, "OUTPUTO07,F1, 1X" * Output R,R#,U4,U5 and U13 as binary
# * Output C?,L? and U8 as Engineenng Units --
' Degrees F
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PRINT#1, "OUTPUTQ7, F3,3X" * Qutput C?, L?,U8 as well as R,R#,U4,U5 and U113 n
Counts (Note that Engineertng Units parameter 1s
1gnored)

All commands and data sent to the TempScan/1000 are 1in ASCII (although the engineering
unit may vary} Only data supphed by the TempScan/1000, such as time/date stamps for
High/Low/Last registers, may be in bmary format Both the IEEE 488 and RS-232/422
interfaces support data retrteval in ASCII and, for high speed apphcations, in binary format
End of Reading and End of Scan terminators are not used with binary data transfers For
the IEEE 488 interface, EOI 1s asserted on the last byte

373 Engineering Units

The engineenng unit 1s an important factor in determuning the data format for the different
channel types The selected unit affects the number of decimal places used by either the
ASCII or bmary formats and i1s used In temperature conversion formulas

Thermocouples

The TempScan/1000 uses a default system unit of degrees Centigrade 'I‘herefore the resolution
of retuned data, independent of configured temperature umts, 1s 0 1°C The binary format
also returns data in degrees Centigrade The default bmary fonnat returns two bytes of 2's
complement binary data with user selecting low/high byte or mgh/low byte

If the ASCII data format 1s selected, the controller can select temperature umits This requires
the conversion of degrees Centigrade to configured temperature umts Conversion to degrees
Fahrenheit, degrees Rankine, and degrees Kelvin are via the following formulas

Fahrenheit F=(9/5)C + 32
Rankine R=(9/5)C+49169 (R=F+45969)
Kelvin K=C+27316

Where degrees Centigrade -3276 7 C<g +32767

Volts Card
The default TempScan/1000 system umts and resolutton are dependent on the volts range

Range Resolution
+100 mV 31212 pVibit
IV 312121 pVibm
+5V 156 0606 pV/bit
+ 10V 312 1211 pVibt
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The default binary format returns 2 bytes of 2's complement binary data with the user
selecting low/high byte or highflow byte

3.7.31 Engineering Units Data Format

If the Engineenng Units data format 1s selected, the TempScan/1000 will supply data in
format appropmate for the configured channel type This ASCII daia format for temperature,
volts, ime/date and scan interval 1s described below

Temperature*

For channels configured as thermocouples, all ASCH readings will be returned in the format
which comresponds with the engineering unit selected The formats are as follows

Cenugrade XXXX XX
Fahrenheut XXX XX
Rankine XXX XX
Kelvin XXX XX
where X 15 an ASCII digit
Volts:

For Volts channels all ASCH readings will be of the form
XY XXEXXAAXX where X 1s an ASCIH digit

For example, 1f the Engmeering Umts format 1s selected, the returned data will be in the
following format

Range Example

1 Volts 00 XXXAXXXXX volts
1 Volt 0X XXXXXXXXX volts
5 Volts 0X XHXAAXAXX volts
10 Volis XX XXHAXKXXXX volts

Time/Date.
Time/Date values will have the following ASCIHI format

hh mn ss t,mm,dd,yy  where
hh (00< hh £ 23) 15 the hour
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mn (00< mng 59) 15 the minute
ss (00<ss< 59) 15 the seconds
t (00<t<=9) 15 the tenth of seconds

mm {01 <=mm<=12) 1s the month

dd (valhd by month)  1s the day

vy (00<=yy<=99) 1sthe year
Time/Date Stamp

Tmme/Date stamp output values occur within HLL and acquisiion buffer output queries
Time/Date stamp output values will have the following ASCII format

hh mm ss mss,mm,dd,yy where

hh (00<=hh<=23) 1s the hour
mn {00<=mn<=59) 15 the minute
ss (00<=ss<=59) 15 the second

mss {000<=mss <=999) 1s the milliseconds

mm (01l<=mm<=12) 1s the month
da (valid by month) 1s the day
vy (00<=yy<=99) 1s the year

For example

01 25 20 600,12/12/92 Reads 20 and 6 tenths seconds after 125 AM on
dd/mmvyy

Scan Interval:
Scan Interval formats will have the following ASCII format

hh mm ss t

For example

00 01 00 O Scan interval of 1 munute

.74 Binary Data Format

Cnly High'/Low/Last register and acquisition output data, may be in bnary format Binary
formatted data can be output in either highbyte/lowbyte or lowbyte/highbyte format
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Time/Date Stamp.

If binary format 1s selected, the High/Low/Last register values will also include ume/date
stamps When outputting the High/Low/Last regsters for either highbyte/lowbyte or
lowbyte/highbyte, the time/date stamp wiil have the following format

hmstMDY where each lelter 15 a byte represented by

- hours

- minutes
- seconds
- tenths

- months
- days

- years

RORmrn3 o

So a typical High/Low/Last will have the following binary format (each letter 1s a byte of
data}

HHhmstMDYLLhmstMDY11 where HH-high, LL-low,11-last

3.7.5 Counts Data Format

The Counts data format 1s a format that 15 charactenzed by an ASCII integer number from
-32038 8444 to +32038 8444 that represents a compensated or raw value as it would be
nterpreted from the A/D converter This value would be dependent uvpon the channel type
which has been specified for the channel in question The Counts format closely follows the
channel type that has been specified For example, if the channel type for channel 16 1s
type 1 (Type J TC with CJ compensation and lmeanzation) then the Counts format output
value for this channel would also have been CJ compensated and hnearnized Conversely if
channel 16 would be type 31 (Raw A/D data) then the Counts format output value for this
channel would also be raw Both temperature and volts readings will be represented by a
bipolar 16-bit value of the form sxxxxx Time/Date stamp format 1s the same as specified
i Section 374

The Counts format 1s both a valid mput (C and L command) format and a valid output
format (R, R#, U4, U5, U8, Ui3, C2 and L” command queres)

3.75.1 Configuring Power-Up State

The TempScan/1000 has an internally stored factory default configuraion This factory default
configuration may be recalled at any time or the TempScan/1000 may be configured to
power up with this default configuration

Dunng normal operations the factory defaults may be recalled by issuing the Restore Factory
Defaults (*F) command When this command 13 processed the TempScan/1000 will load the
factory default configuration and will operate accordingly This command, however, may not
be 1ssued while an acquisition 15 curmrently configured
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The TempScan/1000 normally 1s configured to power up with the last known configuration
at the ume that 1t was powered down (or at the ime that a *R 15 1ssued) The TempScan/1000,
however, may be configured to always power up with the factory default configuration This
1s done by issuing the Power up Settings (*S1)} command The umit may be returned to
powering up under the last known configuration by 1ssuing an *S0 (power up under last-known
configuration) command

Note Configuring the TempScan/1008 to power up under the factory
defaults or recalhng the the factory default setings will not affect
pre-existing calhibration factors of the TempScan/1000 or 1its slave umits

The followmg table hsts the execution steps and effects when the TempScan 1s configured
to power up under the factory default configuration

Step Command Effect

1 Q7,0,0,0,0 Set general response Term to CR-LF/EOI All others to
None

2 Vo Set the User Term to ASCI code 00 (Hex) NUL

3 F0,0 Set the data format to Engr Unuts -- Degrees C

4 MO Set SRQ (SRE) Mask to 000

5 NO Set Event Status Enable (ESE) to 000

6 *C Un-configure all channels

7 Y0,0,0 Set acquisition counts to all 0

8 100 060 00 1,00 00 00 1 Set both timebase mtervals to 0 1 seconds

9 L1, 0,0 Un-configure level

10 T0,0,0,0 Un-configure acquisitton triggering

38 Queries

The TempScan/1000 provides many ways to query the unmit for specific information Most
commands have a comesponding query command which responds with the configuration or
mode of a previously executed command In addition, the U Status commands can be used
at any tme (without interfering with normal operation) to return mformation about the various
TempScan/1000 conditions

3.8.1 Query (?) Commands

Most commands have a corresponding query command formed by appending a question mark
(?) to the command letter Query commands place their responses into the output queue until
the controller retneves them They respond with the present configuratton or mode of a
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previously executed command When appropnate, the response from a query command 1s in
the form of a command stnng which, if it were executed, would put the the unit mnto the
configuration 1t was 1n when the query was executed For instance, the response to the User
Termunator query command VX 1s 1n the form

Vuser (where 0<=usﬂer<=255)

This response 1s in the form of the User Terminator (V) command and, if it 1s sent to the
TempScan, 1t would set the User Terminator to the same value that 1t had when the query
was 1ssued Query responses are always fixed-length stnings in a pre-defined format

Any number of query commands can be combined into one smng to create a speciahized
status command that responds with only the information of interest for a given application

Query commands are immediate their responses are generated as soon as they are interpreted,
before any other commands, including the Execute (X) command For example

PRINT#1, "OUTPUT07, V1X V2 X" " Get the response of current User Terminator
PRINT#1, "ENTERO7" ' Retnieve response
INPUT AS * Screen shows V1

PRINT#1, "OUTPUTO7, VO Xv> X" ' Change User Terminator and get response

PRINT#1, "ENTERO7" * Retnieve response

INPUT A% * Screen shows VO

PRINT#1, "OUTPUT07, VAV? X" ' Change User Terminator and Get response - No
mtermediate X command

PRINT#1, "ENTERQ7" ’ Retrnieve response

INPUT AS * Screen shows VO User Termiator Response 1s still

V0 because V7 was executed before V4 since V7?15
an immediate and V4 1s a deferred command

PRINT#1, "OUTPUTO7, V*X" ' Get User Termunator response
PRINT#1, "ENTERO7" ' Retrieve response
INPUT AS * Screen shows new User Terminator -- V4

Even though query commands generate their response as soon as they are nterpreted, they
must still be followed by an Execute (X) command for proper termmation For more information
on command execution, refer to the Comimnand Reference chapter of this manual

348 9/94 Rev 21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TempScan/1000 Operation Chapter 3

38.2 U Status Commands

Status commands are used to return information about various conditions of the TempScan/1000
The status of the TempScan/1000 may be read at any time without interfering with normal
operation Any error condittons, except Calibration Emors, are cleared after the status stnng
1s read by the controller Calibration emors are cleared when the TempScan/1000 1s calibrated

Status strings are returned when the TempScan/1000 1s next addressed to Talk The terminators
used and the use of the End or Identify (EQI) line can be changed with the Q  commands

If the TempScan/1000 15 configured to tngger on Talk, requesling a status report (U command)
will not cause the TempScan/1000 to tngger

The table below outlines the information available through the U commands See the Command
Reference section for details and examples

U COMMAND {DESCRIPTION

uo Causes the TempScan/1000 to return a fixed-length status message string
The status message shows the current options n use for each command
Ul Causes the TempScan/1000 to retumn a decimal number from 000 to 255

This number 15 the decimal equivalent of the binary information on the
digital input lines on the rear panel card edge digatal 1/O connector

U2 Returns information 1n the Calibration Status Register

U3 Returns system settings similar to invoking a combination of the
following query commands F?I?L?P?Q?8?T?Y"?

U4 Returns high/low/last register data in the current data format for each
channel defined by the (C) command, such as the mgh reading, the high ime
stamp, the low reading, the low time stamp, and the last reading

us Retumns the same information as U4 but resets the current high/low for all
channels
U6 Returns the following current tngger block information the trigger block #,

current read scan 1n block, current wnite scan 1n block, the trigger time/date
stamp, the scan # that stop occurred, the scan number that end of acqusition
occurred, and the block completed flag

u? Returns the channels that have been assigned alarm output 1n the form of
Achan, output where 992 < chan > I, and 32 < output 21

Us Returns the channel settings for each configured channel

U9 Returns the digital input values corresponding to each of the eight digital
mputs

Ulo0 Returns memory size in the form mmmmm, where m 1s each digit in the

memory size (Kbytes)
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Ull Returns the channel number associated with each alarm output

ulz Returns the last date the umit was calibrated 1n the form
12 54 00 %,01/28/93

Ul3 Returns the last scan read

Ul4 Returmns card ID's

Uls Returns product information 1n the form Manufacturer, TempScan/1000, 0,
v 1, where v 1s the version and r 1s the revision

Ul8 Returns the contents of the system register

39 Status and Event Reporting

The TempScan/1000 has several internal registers dedicated to status and event reporting
functuonality These registers cover a wide range of mternal error and event conditions Each
of these registers covers a particular aspect of event reporting responsibility These registers
are briefly defined as follows

Calibration Status Register (CSR)  Indicates any error conditions dunng cahibration

Error Source Reguster (ESC) Indicates any general error conditions with the unit
Event Status Register (ESR) Indicates special "events’ that have occurred 1n the unit
Status Byte Register (STB) Indicates cnitical operation events

In addiuon, the TempScan/1000 employs two additional registers which may be used to
configure how the above status reporting registers are to operate These registers are

Event Status Enable (ESE) A mask for the Event Status Register (ESR)
Service Request Enable (SRE) A mask for the Status Byte Register (STB)

These registers are all eight-bit registers where each bit represents a certain condiuon, event
or error The contents and operation of each of these registers 15 described in subsequent
seclions

Each of these registers may be accessed via a command 1ssued by the controller The status
registers CSR, ESC and ESR are Read/Clear-Only regisiers 1n that they may only be read
and cleared by the controller The read operauons on these registers 18 a destructive read
thereby cleanng the register as it 1s read These registers can only be written to by internal
TempScan/1000 operations The STB register 1s a Read-Only register in that 1t can only be
read by controller This register can only be cleared or wniten to by the internal processes
of the TempScan/1000 The mask registers ESE and STB, however, are Read/Wnte/Clear
registers 1n that they may be wniten and cleared as well as read by the controller The
following table show how each of these registers may be accessed
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| Register Access Read Cmd Wnite Cmd Clear Cind

CSR Read/Clear U2 N/A U2

ESC Read/Clear E? N/A E?

ESR Read/Clear U0 N/A U0

STB Read Ul (SPOLL) N/A N/A

ESE Read/Write/Clear |N? Nmmm NO

SRE Read/Write/Clear [M? Mmmm MO

* The mmm defines contents of the register to be written

3.9.1 Theory of Operation

Figure 3 16 shows the general operation and relationship between the status reporting and
mask registers Each register 1s part of a hierarchy of registers where operations on higher
registers will affect the contents of lower registers in the chain This hierchanal approach
provides the ability to have varying levels of status reporting The lowest levels give general
status information while the higher levels give more details of the particular events in question

At the lowest level in this chain 1s the Status Byte Register This register may be accessed
real-tme by the controller via a SPOLL (IEEE-488 only) command This allows quick
response of certain cntical operational status conditions contained 1n the Status Byte Register
(STB) However, since this register 1s the lowest register m the chain, every other status
register 1n the system, erther directly or indirectly, has access to the STB register via the
Event Status Register Bit (ESB) 1n the STB register This gives these other status registers
the ability (although not detailed) to quickly report their status to the controller

The Event Status Enable (ESE) Register may be used to define which bits 1n the Event
Status Register will be mapped into the Event Status Register Bit (ESB) in the STB The
bits in the ESE represent an exact image of the bits 1n the ESR When a condition 1s set
in the ESR 1ts image bit 1s checked in the ESE If enabled the ESB bit 1n the STB 15 set

The Service Request Enable (SRE) register may be used to define those conditiens i the
STB which will generate a Service Request (SRQ) The bits in the SRE represent an exact
mmage of the bits in the STB accept for Service Request Bit When a condiuon 15 set
the STB 1ts 1mage bit 1s checked in the SRE If enabled the TempScan/1000 will generate
a Service Request (SRQ)

In the same fashion that the setting of events or conditions affects the lower levels of
registers in the cham, the clearing of events or conditions in the higher level registers also
causes the clearing of those affected condiions i the lower level registers

The following sections describe in detail the contents and operation of these registers More
information on these registers can also be found in the Command Reference section under
the M,N,U and E® commands relating to these registers
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39.2 Calibration Status Register

The calibration status register indicates which calibration errors, 1f any have occutrred The
mdividual errors are descnbed mn the U2 command Any calibration error will be mapped
mnto the Calibration Status which maps to the Calibration Error bit m the Error Source
Register

39.3 Error Source Register

The error source register dicates which errors, if any, have occurred The mdividual errors
are described n the E® command

When an error occurs, it sets the appropniate bit in the emor source register This i turn

sets a bit in the event status register as shown in Figure 3 16

394

Event Status Register

The event status register indicates which events, 1f any, have occurred Its bits, and the event
that set them, are as follows

Bit 0 [Acqusition |Set when acquisition operation has been comgleted An acquisition 1s
Complete? |complete when the TempScan/1000 has finished the current acquisition
The bit will be cleared when a new acquisition 1s configured through the
T command
Bat 1 |Stop Set when the pre-tngger count specified in the tngger configuration (by
Event the T command) has been satisfied This bit 1s cleared when a new
acquisition 1s configured either through the Tngger Configuration (T)
command or when the unit 1s rearmed via the auto rearm mode
Bit 2 |Query Ermror (Set when the controller has attempted to read from the TempScan/1600
when no response 15 present or pending, or when a response has been lost
because the controller has sent a new query before reading the response
10 a pror query
Bit 3 |Device Set when a conflict error has occurred A conflict error 1s generated
Dependent |when a command cannot execute correctly because it would interfere
Error with other commands or settings
Bat 4 |Execution |Set when one of several errors has occurred duning thg execution of a
Error command
Bit 5 |Command |Set when a command syntax error 1s detected
Error
9/94 Rev 21 353

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3 TempScan/1000 Operation

Bit 6 |75% Limit |Set when the Acquisition Buffer has been filled to at lease 75% of its
Exceeded capacity The bitis cleared when the amount of data 1n the Acquisition
Buffer falls below 75% of its capacity

Bit 7 |Power On Set on power-on or system reset (*R)

The event status register 15 read with the U0 command The contents of the ESR are cleared
after the U0 command 1s satisfied

3.9.5 Event Status Enable Register

The event status enable register controls which events, If any, are to be reflected in the
status byte register As shown in Figure 3 16, the buts of the event status register are logically
ANDed with the corresponding bits of the event status enable register, and the resulung bits
are logically ORed together n the status byte register The event status enable register does
not affect the event stats register, it only affects the ESB bit of the status byte register
The event status enable register 15 set and interrogated with the Nn command

3.9.6 Status Byte Register

The TempScan/1000 sets the Message Available bit (MAV) 1n the Status Byte Register to
determine if data can be read by the controller This 1s the only status reporting register
which requires RS-232/422 interface users to use a different read command than IEEE 488
interface users

The TempScan/1000 status byte register contans the following active bits

Bit Location Value Descriphon

DIO1 (LSBit) 1 Alarm

DIO2 2 Tngger Detected

DIO3 4 Ready

DIO4 8 Scan Available

DIO5 16 Message Available

DIO6 32 Event Status Register Bit (ESB)
DIO7 64 Service Request Bat

DIOS8 (MSBi) 128 Buffer Overrun

All bits m the senal poll status byte register are cleared by either a *R command, which
returns the TempScan/1000 to is power-up defauit condinons, or a read of the seral poll
status byte register via the Status command UL The ESB in the Senal Poll Status Register
1s also cleared by these operations The Command Error, Execution Error and Device
Dependent Error are also cleared with an Error Query (E®) command
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Dro1 |Alarm Set when the TempScan/1000 has sensed a valid alarm condition It 1s
cleared whenever the alarm condition no longer exists
Dro2 |Tngger Set when the TempScan/1000 has detected the tnigger conditton and will
Delected be cleared when the acquisition 1s complete or the trigger has been
reconfigured
DIo2 |Ready Set when the Tem’FScanl 1000 1s ready to process another command It 15
cleared when the TempScan/1000 13 Froccssmg acommand hine This bt
should be exarmined with a serial poll prior to tssuing a new command
Iine This allows any detected errors to be traced to the specific command
line containing the error If all the setup information for a specific
TempScan/1000 operation 1s included 1n one line, this bit also indicates
when all processing 1s done and the X command 1s completed This
ensures that the TempScan/1000 1s done processing all state changes
before mitiatmg any further activity
DIO4 |Scan Set when at least 1 acquisition scan 1s available 1n the acquisttion buffer
Avallable to be read Cleared when there are no scans available 1n the buffer to be
read
DIos |Message Set when the output queue 1s not empty It is cleared when the output
Available queue 15 empty This bit reflects whether any command responses are still
(MAYV) 1n the output queue
pics |Event Status |Reflects the logical OR of all the bits 1n the Event Status Register (ESR)
register Bit | ANDed with their equivalent enable brts 1n the Event Status Enable
(ESB) (ESE) register If this bit 1s set, at least one bat 1n the ESR s set and has
its comespondmg enable but 1n the ESE set The status command U0 can
be 1ssued to read the ESR See the following for more information on
ESR and ESE
D107 |Service Set when the TempScan/1000 1s requesting service It 1s cleared when an
Request Bit |SPOLL 1s performed
(SRQ)
pIog |Buffer Set 1f a buffer overrun occurs It 1s cleared when the buffer becomes
Overrun empty by either reading out the contents of the buffer or performing a
Reset (*B) of the buffer
3.9.7 Service Request Enable Register

The service request enable register controls which bits of the status byte register are to be
reflected 1n the Request for Service and Master Summary Status bits of the status byte
register As shown in Figure 3 16, the hits of the status byte register are logically ANDed
with the comresponding bits of the service request enable register The resulting bits are
logically ORed together to form the master summary event status bit (MSS) i the status
byte register and to control the request for service (RQS) bit m that register The service
request enable register does not affect the status byte register, it only affects the MSS and
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RQS bits of the status byte register The event status enable register 1s set and mterrogated
with the Mn command

3.10 IEEE 488 Serial Poll Response

The Senal Poll Status Byte 1s sent when a senal poll (SPoll) command 1s received over the
IEEE 488 bus from the active controller Although these bits are always set to indicate the
status of TempScan/1000, they do not generate an SRQ on the IEEE 488 bus unless the
corresponding enable bit in the Service Request Enable {SRE) register has been set with the
Mn command Below 1s a descnption of each bit i the Senal Poll Status Byte Register

Bit Location Value  Description Bit
DIOL (LSBu) 1 Alarm 1
DIO2 2 Tngger Detected 2
DIO3 4 Ready 3
DI04 8 Scan Available 4
DIOS 16 Message Available (MAV) 5
DIO6 32 Event Status Register Bit (ESB) 6
DIO7 64 Service Request But 7
DIo8 (MSBit) 128 Buffer Overrun 8

All bits m the senal poll status byte register are cleared by either a *R command, which
returns the TempScan/1000 to 1ts power-up default conditions, or a read of the senal poll
status byte register via the Status command U1 The ESB in the Senal Poll Status Register
1s also cleared by these operations The Command Error, Executton Error and Device
Dependent Error are also cleared with an Error Query (E”) command

prol |Alarm Set when the TempScan/1000 has sensed a vahd alarm condition It 1s
cleared whenever the alarm condition no longer exists
pIo2 |Tngger Set when the TempScan/1000 has detected the tingger condition and will
Detected be cleared when the acquisition 1s complete or the tngger has been
reconfigured
pIO3 |Ready Set when the TempScan/1000 1s ready to process another command It 1s

cleared when the TempScan/1000 1s Processmg a command line This bit
should be exarmined with a senal poll prior to 1ssuing a new command
line Thus allows any detecied errors to be traced to the specific command
line contaming the error If all the setup informauon for a specific
TempScan/1000 operation 1s included in one line, this bit also indicates
when all processing 1s done and the X command 15 completed This
ensures that the TempScan/1000 1s done processing all state changes
before initiating any further activity

DIo4 |Scan Set when at least 1 acquisition scan 1s avatlable in the acquisition buffer
Available to be read Cleared when there are no scans available (o be read
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DIOS |Message Set when the ontput queue 1s not empty It 15 cleared when the output
Available queue 1s empty This bt reflects whether any command responses are still
m the output queue

DIo6 |Event Status |Reflects the logical OR of all the bits 1n the Event Status Register (ESR)
register Bit  jANDed with their equivalent enable bats 1n the Event Status Enable
(ESB) (ESE) register If this bt 1s set, at least one bit 1n the ESR 1s set and has
its corresponding enable bit in the ESE set The status command U0 can
be 1ssued to read the ESR See the following for more information on

ESR and ESE
DIO7 |Service Set when the TemJ)Scan! 1000 15 requesting service It 1s cleared when an
Request Bit  |SPolt 1s performe
(SRQ)
prog |Buffer Set 1f a buffer overrun occurs It 1s cleared when the buffer becomes
Overrun empty by either reading out the contents of the buffer or performing a
Reset (*B) of the buffer

3.11 Using Status Reporting Registers

As menhoned earlier the status reporting registers are orgamized 1n a hierarchical structure
with the lower level registers containing more general nformation and the higher level
registers contamning more detailed information about particular events In general, the lowest
level register, the Status Byte Register (STB) contains information that may require more
immecdhate action from the controller 1n that events contained in this register tend to be more
time cntical

However, as mentioned earhier, other registers may access the STB wvia the ESB bit Ths
allows any condition within the status reporting register merarchy to have access to the STB
and therefore Senal Poll and Service Request functionality

The following 15 an example to show, in bnef, how the status reporting register hierarchy
works

PRINT#1, "OUTPUTO7, NO X N16 X" * Configure ESB n the STB to be set when a
Device Dependent Error occurs

PRINT#1, "OUTPUTO7,M0 X M32 X" * Configure SRQ when the ESB 1n the STB occurs
Now the TempScan/1000 1s configured so that when any Device Dependent Error occurs the

unit will 1ssue a Service Request (SRQ) to the controller When the SRQ occurs the coatroller
may perform the following sequence to determine the exact cause of the Service Request

PRINT#1, "OUTPUTO7,E>X" * Query the ESC to deterrmine the cause of the
eITor

PRINT#1, "ENTERO7, ' Get the response

INPUT AS * Screen shows E016 This 1s a calibration error
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PRINT#1, "OUTPUTO7, U2X" ' Query the CSR to determune the cause of the
' calibration error

PRINT#1, "ENTERO7, > Get the response

INPUT AS ' Screen shows EQ02 This 1s a calibration Gain
error

PRINT#1, "OUTPUTO7, UOX" * Now query the ESR (reading ESC should have
cleared it)

PRINT#1, "ENTERG7, " Get the response

INPUT AS * Screen shows 000 —- Device Dependent Error
no longer there

PRINT#1, "SPOLLO7 * Screen shows 4 - ESB bit no longer set (only
Ready 1s set)

In the above example notice that the clearing of the higher level registers cleared the bits
in the lower level registers that were associated with the root cause of the condition

3.12 Minimum Scan Interval

An important aspect of channel configuration 1s the number of channels configured within
a "channel block " The TempScan/1000 groups the 992 channels into channel biocks Each
channel block contains 4 channels For example, the first channel block contans channels 1
through 4, the second, channels 5 through 8, etc, as shown in the table below The increased
density of a channel block, that 1s the greater the number of channels configured, the better
the sampling rate will be

The mummuom scan interval 1s the fastest utme in which the system can accumulate scans
This interval 1s dependent on the number of channels and the range of the channel numbers
selected The vanable in determining the minimum scan interval 1s the number of "non-empty
4-channel blocks " For example, if channels 1, 2, 3, 4, 5, 7, 15, 100, 101 are selected, then
there are 5 non-empty 4-channel blocks The table below demonstrates how to determine the
number of non-empty channel blocks based on the channel configuration Note the table only
shows 30 of the possible 248 channels blocks

In Block [Channels In Block |Channels [In Block |Channels
Use? Use? Use?
v 1 12,34 11 41,42, 43, 44 21 |s1.82.83 84
v 2 156,73 12 |as,46, 47,48 22 {8s,86,8788
3 $,10,11, 12 13 |49, 50,51,52 23 (89,90 91 92
v 4 |13,14,15 16 14 |53,54,55,56 24 193,94,95,96
5 [171819.20 15 |57,58,59,60] ¥ 25 {97 98,99, 100
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6 |2122,2324 16 {6162 636af ¥ 26 {101 102,103 104
7 [25,26,27 28 17 |65 66 67,68 27 |105 106,107 108
8 29,30 31,32 18 169,70,71 72 28 108,110 111 112
9 33,34 35 36 19 {73 74 75,76 29 (113 114,115 116
10 137,38,39 40 20 |[77.78,79 80 30 117,118 119, 120

Once the number of non-empty channel blocks 1s determined, we can calculate the minimum
scan mterval The formula for performung this calculahon depends on whether a 50Hz or
60Hz line cycle 1s bemng used

For a 60Hz line cycle
scan iterval = 16 67ms * next lighest integer ((# non-empty 4-channel blocks)/4)

For a 5QHz lme cycle.
scan nterval = 20 00ms * next highest integer ((# non-empty 4 channel blocks)/d)

For example, the mmimum scan interval calculabon of the channel sequence described n
the table @ 60 Hz 1s

16 67ms * next highest integer (5/4}
= 16 67ms * 2
= 33 33ms

Note the high/low/last registers, the alarms, and the level event (if programmed) are all
updated at the maximum scan rate or cnce every mimmum scan interval independent of any
other timebase configuration

The TempScan/1000 has a programmable sampling rate from 1 scan/100hrs to mmmum scan
interval for a 60 Hz hne-cycle system Although the TempScan/1000 can acquire temperature
readings at a rate of 960 channels/second, 1t may also be programmed by the user with the
Timebase Configuration (I) command to acquire data at specified tme intervals using the
HH MM SS S format

3.13 Trigger Latency

Each trigger source has an assoctated latency This 1s the time between the actual trigger
and its recogmtion by the TempScan/1000

The fellowing latency times are only representative of the time between when the trigger 15
detected and when the trnigger has been processed Hardware latency times and ISR servicing
of other tasks at the ume of the tngger event but before the trnigger 1s detected are not
accounted for In other words, these umes may be offset as much as the hardware latency
times, 1n addition to the amount of nme that the longest uninterrupted ISR takes to process
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TRIGGER SOURCE LATENCY {avg) | OBSERVED VARIATION
External Triggers ( TTL 61095s 2 10ps

Rising, TTL Falling)

Selected Temperature Range | N/A N/A

GET (IEEE only) 645 Gps 3 10ps

TALK (IEEE only) 780 53pus 12 00ps

'@" character 2255 ms 620 00us

Alarm N/A N/A

Absolute Time 44 5ps 27 Ous

Count (post-trigger) 45 9us 28 5us

When using a channel level or alarm as the trigger source, the trigger latency i1s dependent
on the number of channels Regardless of the programmed timebase, the TempScan/1800
constantly scans the configured channels for the occurrence of a channel level tmgger
Therefore, the maximum tngger latency 1s equal to the peniod of the maximum scan rate

3.14 Trigger Overrun

A tnigger overrun condition exists iIf more than cne mgger start event or more than one
trnigger stop evenl occurs dunng one tngger acquisition This 1s flagged and noufication 1s
given, but no other actton 15 taken The tngger overrun bit i the Error Source Register
(ESE) 1s set The user may query (with the E® command) the Error Source Register to
determine 1if a tngger overrun has occurred

3.15 Buffer Overrun

The TempScan/1000’s internal buffer will wrap around if the coniroling computer cannot
read the data out of the buffer before it 15 completely full This situation 1s called "buffer
overrun " It prevenis new data from being lost and keeps the scan rate consistent, but 1t
also overwrites the oldest data

Although registered as an crror, depending on the application, a buffer overrun may be a
part of normal operation

For example, 1f a TempScan/1000 with 256 Kbytes of memory was configured to scan 16
channels at a one minute interval, the buffer would fill and an overrun would occur 1n about
56 days Regardless of how long the TempScan/1000 1s left unattended after that pomt, 1t
will always maintain the newest 56 days of scans

There are two cases of buffer overrun One when only one trigger block 15 1n the buffer,
and secondly, when multiple trnigger blocks are 1n the buffer
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If a buffer-overrun occurs, 1t may be detected by querying the Status Byte (STB) by either
a SPOLL (IEEE 488 only) or a UlX command (IEEE 488 and RS-232/422)

| IEEE 488

PRINT#1, "SPOLL 07"
INPUT #2, S%
IF (S and 128 = 128) THEN
PRINT "Buffer Overrun Occurred”
ENDIF

2 IEEE 488 and RS-232/422

PRINT#1, “OUTPUTO07, ULlX"
PRINT#1, "ENTERO7"
INPUT #2, S%
IF (S¥and 128 = 128) THEN
PRINT "Buffer Overrun Occurred"
ENDIF

3.151 Buffer Overrun With One Trigger Block

When only one tngger block 15 1n the buffer, a buffer overrun will erase the entire pretngger
(See Figure 3 17 below) If the controller was reading pretngger data from the buffer, the
next scan read will be the trigger pomt

If no pretngger was configured or the pretngger has already been read, a buffer overrun
will only erase the oldest scan mn the buffer If the scan being erased 1s currently bemng
read, the contents of the read scan will be i emmor If an overrun condition 15 detected by
the controller dunng a read operation, any further reading must be considered corrupt until
a buffer reset 1s 1ssued Tius can be done by either resetting the buffer with a *B command
and/or reading the remaining data out of the buffer until 1t 15 clear

3.15.2 Buffer Overrun With Multiple Trigger Blocks

When more than one trigger block 1s 1n the buffer, a buffer overrun will erase the oldest
tnigger block If the block being erased 1s currently being read, the block read will be
terminated and the read pointer will be advanced to the start of the next block Agam, if
an overrun condition 1s detected by the controller during a read operation, any further reading
must be considered corrupt until a buffer reset 1s 1ssued This can be done by either reseting
the ibuffcr with a *B command and/or reading the remamning data out of the buffer until 1t
18 clear
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Wnte Pointer

Read Pointer—- Read Pointer—m-

Advances as Pre-tngger Pre-tngger
scans are read Scans Scans
from the buffer

—Tngger— Read Pointer — ——Tngger—
;/‘\__/ ?/"\-—/
Post-tngger Post-trigger
Scans Scans
Wnle Pointer—
Advances as
scans are
collected y | End of _| Write Pointer-s|___End of _|
Bufter Buffer
Figure 3 16. Buffer Overrun

3.16 Real Time Clock

TempScan/1000 contains a battery-backed real-time clock which 1s programmably set and
read The real time clock has a resolution of 1mS The clock 1s set at the factory in Eastern
Standard ttme (US) The time and date are used to tag the tngger pont m each tngger
block and HLL register This data 1s wncorporated into the Acqusition Buffer Refer to
Section 339 or more formation on Acquisiton Buffer Interrogation

3.17 Custom Thermocouple Types

In order to explamn how the TempScan/1000 handles custom channel types, some background
information 1s required Thus section first explains how the TempScan/1000 performs temperature
conversions From this process, 1t will be shown how other types of conversions using custom
channel types can be denved

In order to meet the TempScan/1000’s requirement of scanming 960 channels per second it
was necessary to design a very fast way of converting raw a/d data to units as specified
by the channel type Tims was accomplished by generating intervals via straight line
approximations of the conversion curve where the error 1s mmsignificant and creating a table
which contained these intervals and their comresponding slopes and offsets 10 convert the raw
a/d mput
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For each channel, the TempScan/1000 converts raw a/d mput to umis as specified by the
channel’s type This 1s accomplished by two steps

1 Fast, since the raw A/D nput of the channel has been 'cold junction compensated’, the
temperature at the junction has been subtracted off, including the ambient temperature
Hence, the first step 1s to add the ambient temperature back in This 1s accomplished
by reading the raw A/D input of the cold junction sensor associated with the channel
mput, converting 1t to the same umits as the channel type mmput by lineanzing it via a
hneanzatien lookup table, and then adding the result to the onginal raw A/D mput of
the channel

2 Next, the modified raw A/D input of the channel 1s converted to the deswred output
umts (most likely tenth’s of degrees C) by hneanizing it via another hneanzation lookup
table

To use wnput types other than those which are predefined, the TempScan/1000 can be
programmed with custom hineanization lookup tables These tables can be entered wia the D,
W, and Z commands The D command 1s used to define the table by assigning the table
number and allocating memory The W command defines the element and sets the rtable
pointer Whule the Z command loads the entry with its values (See the Command Reference
section for detals and examples )

Bnefly, the contents of a custom table are as follows custom table number, PGA, low lLimu,
high himit, number of entries and entries (nterval limit, slope and offset) The table below
details valid entries for defining these fields

FIELD VALID ENTRY DESCRIPTION

Custom table number (100- 110 100-110 for custom channel type tables

228 - 238 228-238 for custom temperature sensor tables
NOTE For any one channel, table # for the
channel type +128 must match the table # for
the temperature sensor

Card Type 0-2 (1)-31(1:15
-Vo
2-RTD card

PGA 0-7 PGA gain for new channel

Enter 0 1f temperature sensor table

PGA =0 For all types on T/C card
PGA=1 100 mv volts channel
PGA =2 1 volt volts channel
PGA =3 5 volt volis channel
PGA=4 10 volt volts channel
PGA=0 3 Wire RTD

PGA=1 4 Wire RTD

Low Iimt 16bit2's Minimum valid value for raw a/d
complimented mteger
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High limut 16 bit2’s Maximum valid value for raw a/d
complimented integer

Number of entries 0 - 256 0 implies delete table

Enines. Interval limat [16 bit 2's comp integer |Upper kit of interval, 1 e , 1f raw a/d value 15
less than or equal to this, use this slope and

offset
Slope 4 byte fixed point 2’s  |Lineanzation slope 24
comp valueg( XXX Enter long iteger slope * 2
Max value 127 999
Offset 4 byte fixed pomnt 2's  (Lineanization offset 8
comp value XX XX Enter long integer offset * 2
Max value 32767 99

Refer to the custom table command descriptions for programming examples on creating and
entering custom tables

3171 Custom Table Variations

To create and activate custom tables, follow the mstructions which comrespond to the lable
options you have defined

Channel Conversion With Temperature Sensor Adjustment (Normal).
1 Enter both the channel type table and the cold junction table as descnbed above
2 Activate by entenng the custom type # via the C command

Channel Conversion Without Temperature Sensor Adjustment:

1 Enter only the channel type table The TempScan/1000 will automatically know not to
perform temperature sensor adjustment

2 Activate by entering the custom type # via the C command

No Channel Conversion and No Temperature Sensor Adjustment.

1 Acuvate by entenng the custom type # via the C command If no custom tables are
entered or defined for a given table #, the TempScan/1000 will automatically know to
return raw A/D counts

Note In all cases always acnivate with the Channel type table #. Le,
never actvate with the temperature sensor table #.

3.18 Open Thermocouple/Range Error Checking

The TempScan/1000 has built-in facilines for detecting open thermocouple and range ermors,
one n hardware and two 1n software
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® In hardware, the thermocouple cards contam circuitry to detect open thermocouples

® In software, software detectton roulines exist to sense 1f the input a/d maxes out and to detect
if an 1nput exceeds the hnenzation limits

If an open thermocouple/range error 1s detected, the Error Status Register will be set denoting
that tms particular error condition exists

The offending channel(s) can be determmed by reading their values If a channel 1s 1 error,
its value will be

3276 7 if temperature channel (assurming umits of °C)
+32 767 if Volts channel

Note. Open thermocouple/range error checking s only performed on
channels previously activated by the C command

3.19 Software Digital Filtering

As a standard feature, the TempScan/1000 employs an advanced software digital filter to
ensure quiet and accurate thermocouple mput This feature 15 enabled as part of the factory
default settings However, this feature can be disabled in order to increase reaction response
time by using the *W0 command Dignal filtening can subsequently be re-enabled with the
*W1l command
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This chapter walks through the e¢xample programs that are supplied on the release disk under
the EXAMPLES directory Although wntten 1n QuickBasic, the program logic and the
TempScan/1000 device-dependent comunands apply to all langbages and computers

The first group of examples use the IEEE-488 bus through the Personal488 interface to
communicate with the TempScan/1000 Each one of these programs begins with a short
preamble which opens the dnver and substanthates communications

After the driver 1s opened, commands are issued to the driver through character strings in
quotes

QuickBasic's PRINT and INPUT commands are used to communicate with the dniver The
dnver commands used most commonly are ENTER, OUTPUT, and SPOLL ENTER gets
data from the selected dewvice, OUTPUT sends data to the selected device, and SPOLL 1s
an abbreviation for Seral Poll which retneves an 8§-but status response from the selected
instrument

The syntax of the ENTER command 1s "ENTER addr", where addr s the IEEE-488
address of the mstrument Right after the ENTER command, the QuickBasic INPUT function
must be used to bnng the data into a language vartable

The syntax of the QUTPUT command 1s "OUTPUT addr,out_data", where addr 1s the
IEEE-488 address of the instrument, and out_data 1s the stnng of characters to send to
the device

The syntax of the SPOLL command 1s "SPOLL addr", where addr 1s the IEEE-488 address
of the instrument Right after the SPOLL command, the QuickBasic INPUT function must
be used to bring the data into a language vanable

In all of the IEEE-488 examples, the TempScan 1s at IEEE-488 address 07

4.1  Reading High/Low/Last Status

The following program 15 HLL32 BAS 1n the examples directory It will configure 32 channels,
collect the highflow/last data, and post 1t cn the screen

Although not necessary, 1t 1s good practice to reset the TempScan/1000 at the beginning of
your applicanon by sending it the "*R" command then waung a few seconds

PRINT #1, "OUTPUT 07, *RX"
SLEEP 4

To be certan that the reset was successful and the device 1s ready, senal poll the device
until the proper status 1s returned

WHILE (S%AND4) =0
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PRINT #1, "SPOLL 07"
INPUT #2, S%
WEND

The C command will be used to configure a range of chanmels from 1 to 32 as T-type
thermocouples

PRINT #1, "OUTPUT 07,C1-32,3X"

The next three lines tell the user to hit a key to start the acquisiton The program will not
proceed until a key is pressed

PRINT "The TempScan 1s collecting High/Low/Last for all 32 channels"
PRINT "Hit a key to start or stop retrieving HLL data "
WHILE INKEYS ="" WEND

Until another key 1s pressed to exit the loop, the U4 command 1s 1ssued and the high/low/last
data 15 collected The OUTPUT command sends U4 to the device, the ENTER command
requests the data, then QuickBasic’s LINE INPUT gets the data from the IEEE-488 dnver
and places it in the vanable U$ The FOR loop extracts the data for the individual channels
from the string U$ and places them on the screen

WHILE INKEYS =""
PRINT #1, "QUTPUT 07, U4X"
PRINT #1, "ENTER 07"
LINE INPUT #2, US
FOR1=1TO 32
PRINT "High, Low and Last readings of Channel”, 1
PRINT MIDS$ (US, (1 *66) - 65, 66)
NEXT 1
WEND

Time and date information 1s also available in the hgh/low/last data

4.2 geading High/Low/Last Data from T/C and Volts
ards

The followng program 1s HLL64 BAS in the examples directory It will configure 32
temperature and 32 volts channels then collect the high/low/last data and post 1t on the
screen

Although not necessary, 1t 1s good practice to reset the TempScan/1000 at the beginming of
your application by sending it the "*R" command then waiting a few seconds

PRINT #1, "OUTPUT 07, *RX"
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SLEEP 4

To be certain that the reset was successful and the device 1s ready, senal poll the device
until the proper status 1s returned

WHILE (S%AND4) =0
PRINT #1, "SPOLL Q7"
INPUT #2, S%

WEND

The C command will be used twice to configure a range of channels from 1 to 32 as T-type
thermocouples and a range of channels from 33 to 64 as +/- 10 volt nputs

PRINT #1, "OUTPUT 07,C1-32,3X"
PRINT #1, "OUTPUT 07,C33-64, 14X"

The next three lines tell the user to hit a key to start the acquisition The program wall not
proceed until a key 1s pressed

PRINT "The TempScan 1s collecting High/Low/Last for all 64 channels "
PRINT "Hit a key to start or stopcollecting HLL data "
WHILE INKEY$ ="" WEND

Until another key 1s pressed to exit the loop, the U4 command 15 1ssued and the high/low/last
data 1s collected The OUTPUT command sends U4 to the device, the ENTER command
requests the data, then the QuickBasic's LINE INPUT gets the data from the IEEE-488
dnver and places it mn the vanable U$

The FOR loop extracts the data for the individual channels from the stnng U$ and places
them on the screen Since format of the volts data 1s subtly different than that of the
temperature data, two different FOR loops must be used to extract the channels data

WHILE INKEYS=""
PRINT #1, "QUTPUT 07,U4X"
PRINT #1, "ENTER 07"
LINE INPUT #2, US
FOR1=1T032
PRINT "High, Lowand Last readings of Channel”, 1
PRINT MIDS (U$, {1 * 66) — 65, 66) 'Extract temperature date
NEXT 1
FOR1=1TQ32
PRINT "High, Low and Last readings of Channel", 1 + 32
PRINT MIDS (US, (32 *66) + (1 *78} - 77, 78) ’'Extract volts data
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NEXT a
WEND

4.3  Acquiring Pre-Trigger and Post-Trigger Data at
Different Rates

The followng program ts SLOW_ACQ BAS 1n the examples directory It will configure 64
temperature channels and then collect data as soon as 1t becomes available and post it on
screen

Although not necessary, it 15 good practice to reset the TempScan/1000 at the beginning of
your application by sending 1t the "*R" command then waiing a few seconds

CLS PRINT "The Tempscan is resetting "
PRINT #1, "OUTPUT 07, *RX"
SLEEP 4

To be certamn that the reset was successful and the device 1s ready, senal poll the device
until the proper status s returned

WHILE (S$ AND4) =0
PRINT #1, "SPOLL 07"
INPUT #2, S%

WEND

The C command will be used twice to configure a range of channels from 1 to 32 as Type
J thermocouples and a range of channels from 33 to 64 as Type K thermocouples

PRINT #1, "OUTPUT 07,C1-32,1X"
PRINT #1, "OUTPUT 07,C33-64,2X"

The ¥ command 15 used to configure the number of scans to take while mn the different
acquistion states In this example, 30 scans are taken while in the pre-tngger state, 1 while
mm the post-trigger state, and 200 while i the post-stop state The post-trigger count is only
valid when the stop event, set by the T command 1s set to Counted This application does
not use Counted, so this parameter 1s ignored

PRINT #1, "OUTPUT 07,Y30,1,200X"

The I command sets the time between scans 1n  hours-mmutes-seconds format The
TempScan/1000 can have two separate scan intervals, one that 1s used i the post-tngger
state, and one that 1s used in all other states This example sets up the post-tngger scan
mterval to 03 seconds (3 33Hz), and the pre-tngger and post-stop scan intervals to 1 second
(IHz)
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PRINT #1, "OUTPUT 07,100 00 01 0,00 00 0 3X"

The T command sets up the tngger parameters for the acquisiion In this example, the start
event 15 an '@’ character sent by the controller and the stop event 1s also an '@’ character
The auto-rearm flag 1s set to 0 {off), so that the TempScan will not re-arm uself for another
acquisiion after this acquisition 1s complete The synchromization flag 1s also off, so the
TempScan/1000 will not re-synchromze iself to the tngger point when the start event begins
When the TempScan encounters the X command, 1t will be armed and start the collection
of the pre-mgger data

PRINT #1, "OUTPUT 07,T1,1,0,0X"

The next four lines, prompt the user to hit a key to tngger the TempScan When a key 1s
hit, the '@’ character 1s sent, which 1s the system’s start event

PRINT "The Tempscan 1s collecting pretriggered data and 1s ready fora
trigger "

PRINT "Press a key to trigger the start of Acquisition "
WHILE INKEY$ ="" WEND
PRINT #1, "OUTPUT 07, @X"

While 1n the post-tngger state our apphcation will first check for a scan to be available by
senal polling the device and comparing the response with an 8 If a scan 1s available, the
R1 command telis the TempScan/1000 to send the oldest scan to the controller ENTER
requests the response data from the device QuickBasic’'s INPUT command places the retnieved
data into the vanable READINGS%

Since the acqusition 1s slow and the buffer in the TempScan can be made very large, your
program can go off to other "foreground” tasks while the TempScan/1000 1s acquiring data,
and only occasionally query the unit and collect us data

‘Uploaddataas 1t becomes available

PRINT "The program is currently collecting data as 1t becomes avail-
able "

PRINT "Hit a key to stop Acquasition "
1=0
WHILE INKEYS$ = ©
1=1+1
S%=0
WHILE ((s% and 8) <>8) ‘Is scanavallable®
PRINT #1, "SPOLL 07"
INPUT #2, S%
WEND
PRINT #1, "OUTPUT 07, R1X" *Ask for one scan
PRINT#1, "ENTER 07"
INPUT#2, READINGS
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LOCATE7, 1 PRINT "The scan", :, "was ", READINGS
WEND

After a key has been pressed, the program proceeds to the next block where the *@’ character
1s 1ssued agan, ending the post-tngger state and entering the post-stop state

PRINT #1, "OUTPUT 07, @X"

Now the collection of the post-stop data begmns by querymng for new scans and requesting
the data The program 1s done when the acquisition 15 complete

1=0
WHILE INKEYS=""
1=1+1
5%=0
WHILE ((S% AND 8) <> 8)
PRINT #1, "SPOLLO7"
INPUT #2, S%
WEND
PRINT #1, "OUTPUT(Q7,R1X"
PRINT #1, ENTER 07"
INPUT #2, READINGS
LOCATE 7, 1 PRINT "Thescan",1 was ', READINGS
PRINT #1, "OUTPUTO7,UOX
PRINT #1, ENTERO7"
QUTPUT #2, U%
1f U%=1 then END
WEND

44  Acquiring Pre-Trigger and Post-Trigger Data at the
Same Rate

The following program, FAST_ACQ BAS, i the cxamples duectory will set up the
TempScan/1000 for fast acquisition then bring the values 1nto the controller after the acquisition
15 complete From a logic standpoint, the difference between tis and SLOW_ACQ 1s that
this program reads blocks of data mstead of one scan at a time This method 1s usually
more efficient 1 case of fast scan intervals

Although not necessary, 1t 1s good practice to reset the TempScan/1000 at the beginming of
your application by sending it the “*R" command then waiting a few seconds

CLS PRINT "The Tempscan 1s resetting "
PRINT #1, "OUTPUT 07, *RX"
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SLEEP 10

To be certain that the reset was successful and the device 15 ready, senal poli the device
until the proper status s returned

S5%=20

WHILE (S%AND4) =0
PRINT #1, "SPOLL 07"
INPUT #2, 5%

WEND

The C command will be used twice to configure a range of channels from 1 to 32 as Type
T thermocouples and a range of channels from 33 to 48 as Type K thermocouples

PRINT #1, "OUTPUT 07,C1-32, 3X"
PRINT #1, "OUTPUT 07,C33-48, 2X"

The Y command 15 used to configure the number of scans to take while 1n the different
acquisition states In this example, 50 scans are taken while i the pre-tngger state, 100
while in the post-tngger state, and 200 while in the post-stop state The post-tngger count
1s only valid when the stop event, set by the T command 1s set to Counted This application
does not use Counted, so this parameter of 100 1s 1gnored

PRINT #1, "OUTPUT 07,Y50,100, 200X"

The I command sets the tme between scans 1n  hours-minutes-seconds format The
TempScan/1000 can have two separate scan rates, one that 1s used n the post-trigger state,
and one that 1s used m all other states This example sets up both scan ntervals to 01
seconds (10Hz)

PRINT #1, "OUTPUT 07,I00 00 00 1,00 00 0O 1X"

The T command sets up the mgger parameters for the acquisibon In this example, the start
event 15 a nsmg level of an input channel as specified by the L command The stop event
15 a fallmg level of an mmput channel as it passes through the level specified by the L
command The auto-rearm flag 1s set to O (off), so that the TempScan will not re-arm itself
for another acqusition after this acquisiion 15 complete The synchromzation flag is also off,
so the TempScan/1000 will not re-synchronize itself to the tmgger point when the start event
begins When the TempScan/1000 encounters the X command, 1t will be armed and start the
collection of the pre-tngger data

The L command in this example specifies the tngger channel as channel 1 at a level of 20
degrees with a hysteresis of 0 degrees The L command 1s relevant only when the start or
stop event 1s a channel level

PRINT #1, "OUTPUT 07,L1,20 0,0XT4,5,0,0X"

After the X command has been received, the TempScan/1000 arms itself and, m this case,
waits for the start event of channel 1 nsing above 20 degrees The IEEE 488 Senal Poll
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command 15 used to query the TempScan/1000 as to the status of the acquisinon An SPOLL
value of 2 signifies that channel | has reached 20°

PRINT "The TempScan has not been triggered -
PRINT "Waiting for Channel 1 to reach the trigger level
WHILE (S%AND2) <> 2
PRINT #1, "SPOLL Q7"
INPUT 42, S%
WEND
PRINT "A Start Trigger event has been detected "
PRINT "Waiting for a stop Trigger event '

Using the event status register command "UOX", we now wait until acquisiton complete
event which includes the stop event

WHILE (U%AND 1) <> 1
PRINT #1, "QUTPUT 07,U0X"
PRINT #1, "ENTER 07"
INPUT #2, U%
WEND
PRINT "The Acquisition 1S now complete"

During or after the acquisition has been completed, the internal buffer can be quened for
the amount of data available for transfer The U6 command will return the tngger block
number, the current scan number, the current read pomter, the mgger time/date stamp, the
scan number where the stop event occurred, the stop tme/date stamp, the scan number of
the end of the tngger block, and the block complete flag

This example uses the last parameter in the return string as an indicator of how much data
15 available to transfer to the controller QuickBasic’s MID$ function extracts 6 characters
from the stnng U$ starting at character 8

PRINT #1, "OUTPUT 07, U6X" *Ask for trigger block info
PRINT #1, "ENTER 07"

LINE INPUT #2, U$

PRINT US

UAasS =MIDS{US, 8, 6)

UA% = VAL {UAS)

PRINT UA%

PRINT #1, "The TempScancollected ", UA%, " scans of data”

The R1 command 1s used to request one scan from the umit Using the vanable UA%
calculated from the previous step, all of the data 15 transferred to the controller
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FOR1=1TOUA%
PRINT #1, "OUTPUT 07, R1X"
PRINT #1, "ENTER 14"
INPUT #2, SCANS
PRINT "Scan ", 1, "1 "
PRINT SCANS

NEXT1

4.5  Operating Alarms

The following program, ALARM2 BAS, in the examples directory will set up the alarm
system of the TempScan/1000

Although not necessary, 1t 1s good practice to reset the TempScan/I000 at the beginning of
your application by sending it the "*R" command then waiting a few seconds

CLS PRINT "The Tempscan is resetting "
PRINT #1, "OUTPUT 07, *RX"
SLEEP 10

To be certain that the reset was successful and the device 1s ready, senal poll the device
until the proper status 1s returned

5%=0

WHILE (S%AND4) =0
PRINT #1, "SPOLL 07"
INPUT #2, S%

WEND

The C command 1s used to configure multple channels as part of the scan group and to
assign them a type Addiionally, the alarm parameters are used to activate the alarms for
those channels

After the C command 1s 1ssued, the TempScan/1000 15 now completely armed for alarming
In our example, levels above 18 or below 1 will cause a system alarm

If the ntent of the application was to use alarm levels to tngger an acquisition, only the
following line would be required to arm the alarms to satisfy the tngger and/or stop events

PRINT #1, "OQUTPUT 07,C1-32,3,1,18, 0X"

In addiion to causing anm 1nternal system alarm state, the alarm conditions can also be
attached to any one of the 32 digital output lines The 2 command 1s used to assign the
input channels to the digial alarm bit The following line attaches channels 1 and 2 to
digital output line number 1 mm an OR’d fashion

9/94 Rev 21 49

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 4 TempScan/1000 Examples

PRINT #1, "OUTPUT 07,A1-2,1X" ‘Assignchannels 1 & 2 toalarml

5%=0

WHILE (S$AND4) =0
PRINT #1, "SPOLL 07"
INPUT #2, S%

WEND

Using the string returned by the 07 query, which gets the status of the digital output lines,
the alarm state can be detected since bit 1 of the digital output was mapped into alarm
channel I and 2 This example shows alarm detection handling when 2 or more channels
have to be muxed into one single digital output bit The "U11X" command shows each

individual channel alarm status

WHILE INKEY$S=""
PRINT #1, “"OUTPUT 07,0%X"
PRINT #1, "ENTER 07"
LINE INPUT #2, 0§
IFMIDS (0%, 2, 3) = "001" THEN
PRINT "Channel 10R2 1is 1nAlarmcondition *
PRINT #1, "OUTPUT 07,U11X"
PRINT #1, "ENTER 07"
LINE INPUT #2, AS
FRINT AS
IFMID$ (A%, 5, 1) = "1" THEN
PRINT "The Tempscan’s CH1 1snowinanAlarmcondation "
ELSE
PRINT "The Tempscan’s CH1 asnot 1inanAlarmcondition
END IF
IFMIDS (AS, 11, 1) = "1" THEN
PRINT "The Tempscan’s CH2 1snowinanAlarmcondition

ELSE
PRINT "The Tempscan’‘s CH2 1snot 1nand3Alarmcondation "
END IF
END IF
WEND
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4.6  Using the IEEE 488 SRQ with Alarms

The followang program, ALAR2SRQ BAS, n the examples directory will set up the alarm
system of the TempScan/1000) then use the IEEE 488 Service Request signal to asychronously
service the event

Although not necessary, it 15 good practrce to reset the TempScan/1000 at the beginning of
your application by sending it the "*R" command then walting a few seconds

CLS PRINT "The Tempscan 1s resetting "
PRINT #1, "OUTPUT 07, *RX"
SLEEP 4

To be certam that the reset was successful and the device 1s ready, senal poll the device
until the proper status 1s returned

WHILE (S%¥AND4) =0 '"Wait for Ready
PRINT #1, "SPOLL 07"
INPUT #2, 5%

WEND

The Personald88 IEEE 488 driver and interface card provides a means for QuickBasic to
asynchronously service the IEEE 488 SRQ interrupt through its ON PEN GOSUB command
When an SRQ 15 detected by the Personal488 nterface, program control 1s automatically
vectored to the subroutine named 1n the ON PEN GOSUB command To activate this feature
in the Personal488 driver, the command ARM SRQ must be sent to the driver

ON PEN GOSUB AlarmHandler
PEN ON
PRINT #1, "ARM SRQ"

The M1 command nstructs the umt to assert the SRQ signal when 1t 15 1n an alarm state

PRINT #1, "OUTPUT 07, M1X"

The C command 15 wsed twice to configure multiple channels as part of the scan group and
to assign them a type Additionally, the alarm parameters for channels one and two are used
to activate the alarms for those channels Although 32 channels are included in the scan
group, only 2 are armed for alarming

After the C command 1s 1ssued, the TempScan/1000 1s now completely armed for alarming
In our example, levels above 25 or below 1 for channels 1 or 2 will cause a system alarm
Since the M1 command has already been issued, this will also result mn an IEEE 488 SRQ
assertion

If the intent of the application was to use alarm levels to trigger an acquisiion, only the
followmg 2 hnes would be required to arm the alarms to satisfy the tngger and/or stop
events

PRINT #1, "QUTPUT 07,C1-32, 3X"
PRINT #1, "OUTPUT 07,C1-2,3,1,25,0¥X"
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In additon to causing an internal system alarm state, the alarm conditions can also be
attached to any one of the 32 digital output hines The A command 15 used to assign the
temperature 1aput channel to the drgital alarm bit

PRINT #1, "OUTPUT 07,A1, 1X" Assignchannel 1 toalarml
PRINT #1, "OUTPUT 07, A2, 2X" *Assaign channel 2 toalarm 2
PRINT #1, "OQUTPUT 07, A3, 3X" ‘Assign channel 3 toalarm3

The example now processes a [oop waiting for a key press to exat If an SRQ 1s detected
by the IEEE 488 dnver, program control will be automatically vectored to the AlarmHandler
subroutine, then retumed to the wait loop agamn

PRINT "The program is continuously detecting Alarms
PRINT "Hit a key toQuat "
WHILE INKEYS$ = "" WEND

END

In the alarm service routine, the umt 1s first SPOLL'd to clear the SRQ signal Using the
string returned by the 07 query, which gets the status of the digital output lines, the channel
number that 1s n the alarm state can be identified

The 0° query command returns the following stning representing all 4 ports digital output
status

OXXX, XXX, XXX, XXX

AlarmHandler
LOCATES, 1
PRINT "An Alarmcondition has been detected *
PRINT #1, "SPOLL 07"
INPUT #2, S%
PRINT #1, "OUTPUT 07, 0%X"
PRINT #1, "ENTER Q7"
LINE INPUT #2, AS
PRINT AS
A% = VAL (MIDS (AS, 2, 3))
IF A% =1 THEN PRINT "Alarmon CHl1 only"
IFA% =2 THEN PRINT "Alarmon CH2 only"
IFA% =3 THEN PRINT "AlarmonCH1 & 2 "
RETURN
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4.7  Collecting Data in Binary Format

The followmng program, BIN_ACQBAS, in the examples directory will set up the
TempScan/1000 then collect the channel readings in a binary format rather than the default
ASCIH format This 15 mherently faster than ASCII format, but the data must be deciphered
after 1t 1s collected to yield temperature values

Although not necessary, 1t 1s good practice to reset the TempScan/1000 at the beginming of
your application by sending 1t the "*R" command then waiting a few seconds

CLS PRINT "The Tempscan 1s resettang "
PRINT #1, "OUTPUT 07, *RX"
SLEEP 4

To be certain that the reset was successful and the device 1s ready, senal poH the device
until the proper status 1s returned

WHILE (S%AND4) =0
PRINT #1, "SPOLL Q7"
INPUT #2, 5%

WEND

The C command will be used twice to configure a range of channels from 1 to 16 as Type
J thermocouples and a range of channels from 33 to 48 as Type K thermocouples

PRINT #1, "OUTPUT 07,C1-16,3X"
PRINT #1, "OUTPUT 07,C33-48, 2X"

The Y command 1s used to configure the number of scans to take while in the different
acqusition states In this example, 400 scans are taken while n the pre-tngger state, 100
while n the post-tngger state, and 200 while 1n the post-stop state The post-tngger count
15 vahd since the stop event, set by the T command will be set to Counted later in the
program

PRINT #1, "OUTPUT 07,Y400,100,200X"

The I command sets the time between scans in hours-minules-seconds format The
TempScan/1000 can have two separate scan rates, one that 1s used in the post-trigger state,
and one that 1s used n all other states This example sets up both scan mtervals to 00
seconds, which 1s interpreted a "go as fast as possible”

PRINT #1, "OUTPUT 07,100 00 00 C,00 00 00 OX"

The T command 15 used to set the trigger, or start event, to the "@" character sent by the
controller The stop event 1s set to Counted The auto-rearm flag 1s set to O (off), so that
the TempScan will not re-arm itself for another acquisiton after this acquisttion 1s complete
The synchromization flag 1s also off, so the TempScan will not re-synchromze itself to the
tngger pomnt when the start event begins When the TempScan encounters the X command,
it will be armed and start the collection of the pre-tngger data
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PRINT #1, "OUTPUT 07,T1,8,0, 0X"

After the '@’ character 15 sent, the IEEE 488 Senal Poll command 15 used to query the
TempScan as to the status of the acqusiion An SPOLL value of 2 smignifies that the
TempScan/1000 has encountered the start event

PRINT "The TempScan 1s currently collecting pretrigger data "
PRINT "The TempScan has not been triggered "
PRINT "Hit a key to start a trigger event " WHILE INKEYS="" WEND
PRINT #1, "output07,@X"
WHILE (S% AND 2) <> 2

PRINT #1, "SPOLL 07"

INPUT #2, S%
WEND
PRINT "A Start Trigger has been detected
PRINT "Waiting for acquisition complete 1including Post and Post-Stop
Scans"

Using the event status register command "U0X", we now wait untl the acqmsiion complete
event which includes the stop event

WHILE (E$AND 1) <> 1
PRINT #1, "OUTPUT 07,U0X"
PRINT #1, "ENTER 07"
INPUT #2, E%
WEND
PRINT "The Acquisition i1s now complete”

Before reading the data, the F command 1s sent, mstructing the TempScan/1000 to return
the data 1n a bipary format where every value will be 2 bytes n length This command
could have been 1ssued anytime after the imbal reset and stays i effect until the umit 1s
reset again or another F command 1s 1ssued

PRINT #1, "OUTPUT 07,F0,1X"

Durning or after the acquisiion has been completed, the internal buffer can be quernted for
the amount of data available for transfer The U6 command will return the tngpger block
number, the current scan number, the current read pointer, the tngger time/date stamp, the
scan number where the stop event occurred, the stop time/date stamp, the scan number of
the end of the tngger block, and the block complete flag

This example uses the last parameter in the return sinng as an indicator of how much data
1s available to transfer to the controller QuickBasic’s MID$ funcuon extracts 6 characters
from the stnng U$ starting at character 8

'Query the Tempscan for the # of scans available in the Buffer
PRINT #1, "QUTPUT 07, UGX"
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PRINT #1, "ENTERO7"

LINE INPUT #2, U$

PRINT US

UAS =MID$(US, 9, 7)

UA% = VAL (UAS)

PRINT UA%

PRINT "The TempScan collected *, UA%, " scans of data"

After calculating the number of scans, an nteger-type buffer 1s then prepared for the data
The offset and segment pomnters are supphed to the IEEE 488 dnver so that the data can
be transferred using DMA (diwrect memory access)

The R2 command wnstructs the TempScan/1000 to supply the entire block of data that is
presently available

CHANNELS = 32

DIM BUFFERS (UA% * CHANNELS)

SE% = VARSEG (BUFFER% (0) )

OF% = VARPTR (BUFFER% (0) }

B& = UA% * CHANNELS * 2

PRINT "Total number of Bytes available ", B&

PRINT #1, "OUTPUT 07, R2X"

PRINT "Uploading data "

WHILE INKEYS="" WEND

PRINT #1, "ENTER 07 #", B&, "BUFFER ", SE%, " ", OF%, " DMA"

At the completion of the DMA transfer, the integer data 1s now in the buffer BUFFER%
To convert the teger data into temperatures, a simple calculation 1s performed

BINARY DATA%/10 = °C

4.8 Collecting Binary-Formatted High/Low/Last Data

The following program, BIN_HLL BAS, 1n the examples directory will set up the
TempScan/1000 to collect High/Low/Last channel readings n a bimary format rather than the
default ASCH format This 1s inherently faster than ASCII format, but the data must be
deciphered after it 15 collected to yield temperature values

Although not necessary, 1t 1s good practice to reset the TempScan/1000 at the beginning of
your application by sending 1t the "*R" command then waiting a few seconds

CLS PRINT "The Tempscan 1s resetting "
PRINT #1, "OUTPUT 07, *RX"
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SLEEP 4

To be certain that the reset was successful and the device 1s ready, senal poll the device
until the proper status (ready) 15 returned

WHILE (S%AND4) =0
PRINT #1, "SPOLL 07"
INPUT #2, S%

WEND

The ¢ command will be used twice to configure a range of channels from 1 to 32 as Type
] thermocouples and a range of channels from 33 to 48 as volts channels on the 10 volt
range

PRINT #1, "OUTPUT 07,C1-32, 1X"

PRINT #1, "OUTPUT 07,C33-64,14X"

Before reading the data, the F command is sent, mstructing the TempScan/1000 to return
the data in a binary format where every value will be 2 bytes in length This command
could have been 1ssued any tine after the mitial reset and stays in effect until the unit 1s
reset again or another F command 1s 1ssued

PRINT #1, "OUTPUT 07, F0, 1X"

Our example will use DMA to transfer the high/low/last data wnto the controller For this
purpose, an array 1s dimensioned, then the offset and segment pointers are supplied to the
IEEE 488 driver After the ENTER command has completed, the binary data will be m the
stnng READS

CONST CHANNELSS = 64, BYTES = CHANNELS% * 20

DIM READS AS STRING * BYTES

S% = VARSEG (READS)

0% = VARPTR (READS)

WHILE INKEY§ = "
PRINT #1, "OQUTPUT 07, U4X"
PRINT #1, "ENTER 07 #", CHANNELS% * 20, " BUFFER ", 8%, " ", 0%, " DMA"

PRINT "High, Lowand Last readings of all 64 channels "

To convert the data into temperature and volts, the string must be parsed and decoded as
follows

FOR 1 =1 TO BYTES STEP 20
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HIGHS = STRS (CVI (MIDS (READS, 1, 2))) ‘High
HOURMS = STRS (ASC(MIDS (READS, 1+ 2, 1))) ‘Time
MINhS = STRS (ASC(MIDS(READS, 1+ 3, 1}})

SECh$ = STRS (ASC (MIDS (READS, 1+ 4, 1)))

TENTHhS = STRS (ASC (MIDS {(READS, 1 +5, 1)})

MONhS = STRS (ASC (MIDS (READS, 1+ 6, 1)) ) ‘Date
DAYhS$ = STRS (ASC {MIDS (READS, 1+ 7, 1)))

YEARhS = STRS (ASC (MIDS {(READS, 2 +8, 1)})

LOWS$ = STRS (CVI (MIDS (READS, 1 +9, 2))) ‘Low
HOUR1$ = STRS (ASC (MID$ (READS, 1+ 11, 1))) ‘Taime
MIN1S = STRS$ (ASC (MIDS (RERDS, 1 +12, 1}))

SEC15 = STRS (ASC (MIDS (READS, 1 +13, 1}))

TENTHLS$ = STR$ (ASC (MIDS (READS, 1 + 14, 1}))

MON1S$ = STRS (ASC (MIDS (READS, 1+ 15, 1)}) 'Date
DAY1S = STRS (ASC (MIDS (READS, 1 + 16, 1)))

YEAR1S = STR$ (ASC (MIDS (READS, 1+17, 1)))

LASTS = STRS (CVI {MIDS (READS, 2 + 18, 2))) 'Last

PRINT HIGHS$ + HOURhS$ + MINh$ + SECh$ + TENTHhS + MONhS$ + DAYhS + YEARKS
PRINT LLOWS$ + HOUR1S$ + MIN1S + SEC1$ + TENTH1S + MON1$ + DAY1S + YEARLS

NEXT 1
To convert integers into temperatures, the following calculation 1s performed

BINARY DATA%/10="°C
BINARY DATA%/3000 =Volts

4.9 Using Auto-Rearm to Capture Multiple Trigger Blocks

The following program, BLK_ACQ BAS, i the examples directory will set up the
TempScan/1000 for auto-rearm, winch rearms the unit for another tngger event as soon as
the present acquisiion has been completed

Although not necessary, 1t 1s good practice to reset the TempScan/1000 at the beginmng of
your application by sending it the "*R" command then waiting a few seconds

CLS PRINT "The Tempscan is resetting "
PRINT #1, "QUTPUT 07, *RX"
SLEEP 4

9/94 Rev 21 417

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 4 TempScan/1000 Examples

To be certain that the reset was successful and the device 1s ready, serial poll the device
unul the proper status is returned

WHILE (S AND4) =0
PRINT #1, "SPOLL 07"
INPUT #2, 5%

WEND

The ¢ command will be used twice to configure a range of channels from 1 to 17 as Type
J thermocouples and a range of channels from 33 to 48 as Type K thermocouples

PRINT #1, "OUTPUT 07,Cl-16,1X"
PRINT #1, "OUTPUT 07,C33-48, 2X"

The Y command 15 used to configure the number of scans to take while in the different
acqusstion states In this example, 1000 scans are taken while in the pre-tngger state, 20
while 1n the post-trigger state, and 10 while 1n the post-stop state The post-trigger count 1s
valid simce the stop event, set by the T command, 15 set to Counted

PRINT #1, "CUTPUT 07,Y1000,20,10X"

The I command sets the ume between scans m hours-minutes-seconds format The
TempScan/1000 can have two separate scan rates, one that 1s used in the post-trigger state,
and one that 15 used n all other states This example sets up the pre-tngger and post-stop
scan intervals to 03 seconds (3Hz), and the post-trigger interval to 00, which makes the
umits sample as fast as possible duning the posi-trigger period

PRINT #1, "OUTPUT 07,I0C 00 00 3,00 00 00 OX"

The T command sets up the tnigger parameters for the acquisition In this example, the start
event 1s the ' @' character 1ssued by the controller The stap event 1s Counted The auto-rearm
flag 1s set to 1 (om), so that the TempScan will re-arm itself for another acquisiion after
this acquistion 1s complete The synchromzation flag 15 also off, so the TempScan/1000 will
not re-synchromze itself to the trigger point when the start event begins When the
TempScan/1000 encounters the X command, 1t will be armed and start the collection of the
pre-irigger data

PRINT #1, "OUTPUT 07,T1,8,1, 0X"

The B command 1s used to set the buffer terminators for the data that 15 transferred to the
controller Both the scan and trigger block termuinators are set to LF (inefeed)

PRINT #1, "OUTPUT 07,B7,7X"

The FOR loop will read 5 tngger blocks, each consisting of a tngger point

FOR1=1TOS5

The first lines of code within the FOR loop ask the user to tngger the umit, then the last
line sends an '@’ character to the umt

PRINT PRINT "The TempScan's Block ", 1, " hasnot been triggered "
PRINT "It 1scurrently collecting the Pretraigger data specafied
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PRINT "Press any key to send a start trigger event "
WHILE INKEYS = "" WEND
PRINT #1, "OUTPUT 07, @X"
Using the U6 query, the controller gets the tnigger block stnng, which, amoung other things,

supphes the block complete flag, indicating the state of the present trigger block The block
1s marked complete when the last post-stop scan 1s recorded mnto the buffer

PRINT "Waiting for completionof Block ", 1, " "
DO

PRINT #1, "OUTPUT 07, U6X"

PRINT #1, "ENTER 07"

LINE INPUT #2, U$

UAS = MIDS (U5, 86, 2)
LOOP UNTIL UAS= "1"

PRINT "The TempScan 1s donewith Block", 1, " and has re-armed 1tself "

Using the U$ stming which shll contans the tngger block status string, the number of scans
available 1n the buffer 1s calculated The R2 command 1s then used to retrieve the daia n
the TempScan/1000’s internal buffer

'Query the Tempscan for the # of scans available in the Buffer
UATS = MIDS (US, 9, 7)
PRINT UATS$
PRINT "The TempScan collecteda total of ", VAL (UATS)}, " scans”
UAS =MID$ (US, 18, 7)
PRINT UAS
PRINT "Pre-Triggered scans ", VAL (UAS)
UAS = MIDS (US, 47, 8)
PRINT "Post-Triggered scans ", VAL (UAS)
UASS =MIDS (US, 77, B)
PRINT "Post-stop-Triggered scans ", VAL(UASS) - VAL (UAS)

'Upload Block
PRINT "Uploading trigger block", 1
PRINT #1, "OUTPUT 07,R2X"
FOR c = 1 TO VAL (UATS)
PRINT #1, "ENTER 07"
LINE INPUT #2, SCAN$
NEXT ¢
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PRINT "Block ", 1, " 1sread "

NEXT 1
After all 5 tngger blocks have been collected, the umt 15 disarmed by sending the T command

PRINT #1, "OUTPUT 07,T0.0,0,0X"

4.10 Using a Custom Thermocouple Table

The followmg program, CUST_TC BAS, will configure the TempScan/1000 for a custom
thermocouple type The custom T/C table can be used to translate raw voltage values into
any linear or non-linear engincenng unit or function

Although not necessary, 1t 1s good practice to reset the TempScan/1000 at the beginning of
your application by sending it the "*R" command, then waiting a few seconds
CLS PRINT "The Tempscan i1s resetting "
PRINT #1, "OUTPUT 07, *RX"
SLEEP 4
To be certain that the reset was successful and the device 1s ready, senal poll the device
until the proper status is returned
WHILE (S$2AND4) =0
PRINT #1, "SPOLL Q7"
INPUT #2, 5%
WEND

The D command defines the number of the table being created, the card type and the setting
of the programmable gain amplifier (PGA) The low and high limit and the number of entnies
m the table are also defined by the D command Durnng the acquisition, the TempScan/1000
mterpolates between the defined pomnts i the table For non-hnear transfer functions, the
more entries m the table, the smoother the curve

PRINT #1, "OUTPUT 07,D101,0,0,-20000, +20000,10X"

The W and Z commands work together to first select the pointer into the table, then place
an entry at the pointer

PRINT #1, "OUTPUT 07,W101,0 X"
FOR1=1T010 PRINT#1, "OUTPUT 07,2LIMIT{1), SLOPE(1), OFFSET(1)X

The C command 15 used to configure a scan group and set the channels to the custom T/C
table

PRINT #1, "OUTPUT 07,C1-32,101X"
All other commands operate as with any other T/C type
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TempWindows 1s a Microsoft Windows application for operating the TempScan/1000 hardware
No programming knowledge 1s required to operate this application TempWindows 15 a
graphical Microsoft Windows application that allows users to set up an application to acquire
data and save it directly to disk TempWindows provides the following capabilities

® Set up all of the analog mput parameters then acquire and save the data to a disk file
® Configure and arm the alarm section for operation
® View the present value of selected channels in either numernical or graphical form

e Launch PostView, an independent application that allows the user to graphically view the
waveforms recorded by TempWindows

TempWindows 1s wntten 1 Visual Basic, with the source code provided on the disk The
file TEMPWIN MAK 1s the VB project file Users are encouraged to alter the source code
to provide additional functionality and enhancements

NOTE Although the TempWindows source code can be viewed in Visual Basic, 1t cannot
be modified without the VisualLab and Visual Architect ToolKit Visualab i1s available from
IOtech, Inc (Phone 216-439-4081) Visual Architect 1s available from FarPoint Technologies,
Inc (Phone B804-378-0432)

The TempWindows executable and source files are copynghted software, owned solely by
I0tech, Inc IOtech grants the purchaser a limited license to alter the source files to produce
an enhanced or modified version of TempWindows for operating the TempScan/1000 This
heense does not, however, allow the licensee to modify the TempWimndows source files to
operate data acquistuon hardware other than the TempScan/1000 from IOtech

5.1  Application Startup

To install TempWindows, go to the Windows program manager to run a file Direct the
program manager to the SETUP file included in the TempWindows subdirectory on the
installation diskette This install program will also create a TempWindows icon

NOTE To run the TempWindows application, the VBX and DLL files in the TEMPWIN
directory must be in your computer’s PATH This can be achieved by using the SETUP
guhty or by manually copymng these files mto your WINDOWS or WINDOWS\SYSTEM
rectory

To launch the apphcation, double click the TempWindows icon A dialog box will appear

asking whether or not you want to open an existing setup TempWindows holds many

user-configured parameters that can be saved to disk If you have created such a disk file,

answening Yes will open a file selection dialog box where you can select your file If this

11‘3 the first time you have used this application, no saved setups will be available, select
o
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If a configuraton file 15 selected, no further dialog boxes will appear, all the required setup
information will be exwuacted from the configuration file

If no configuranon file 1s used, the next dialog prompts the user to choose a real TempScan/1000
or a simulated nstrument If the hardware 15 not available and you just want to try out the
software, select Simulated Instrument The Simulated Instrument allows all of the functions
of the software to be exercised without any hardware nstalled If the TempScan/1000 hardware
15 connected and switched on, select Real TempScan/I1000

If the Real TempScan/1000 was selected, an additional dialog box will appear, prompting
the user to select either the JEEE 488 or Senal interface

TempWindows will attempt to find the TempScan/1000 on the specified mterface If the
hardware 1s found, the apphcation’s main window 1s opened If no hardware 1s found, the
user 1s alerted and the application 1s opened with the controls disabled

To try agam, chick the deswred interface type under the Interface menu If the TempScan/1000
hardware stilll cannot be identified by the software, check your cabling and the DIP switch
settings on the rear panel of the TempScan/1000

5.2 TempWindows Components

The main TempWindow screen displays as follows

R T S - -
File Edit Interdace Acquisiion Ipdicatore Alarms  System
Channel Configuration Indicator A = CH1
ENTER LABEL [MAX=6 LETTER) Tooc i ‘L
Aclive] Type | Labei | Reading [+ ] 1l )
1 fres [ Jcm 52 661 1 1 E
2 [ves |3 |cnz 027 oc LA LK FRLIYA I
3 [Yes [J CH3 1628 Indicator B = CH2
4 |Yes |[J CH4 -98 11 100C I I
5 IYes [J CHS 24 07 T LT
6 {Yes [T Tankl -12 96 i
7 |Yes [T Tank? | 6069 m]h__
8 |Yes (T Tankd | 6939 oc i AlltIR 1
9 {Yes |T Tank4 | -9 76 Indicator C = Tank2 _
10 |[Yes |T CH10 82 28 100C T X —
11 [Yes |4 CH11 67 84| I 1
12 |Yes |d CHiz 83 44 .
13 [Na__ 13 CH13 M
14 N0 |J CH14 ' LT
15 [No  [J CH15 Indicator D = CH4
16 |No  |J CH16 100C I i T
17 1¥es LI CH1Z [+] - ] -
Statusz o { | _;
[ . :
lfl:j -1

Figure 51 Channel Configuration Spreadsheet
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521 Analog Input Spreadsheet

The Channel Configuration spreadsheet, shown 1n Figure 5 1, allows the nputs to be configured
and included in the scan group When the application first identifies the TempScan/1000
hardware, 1t also queries the hardware for the number of channels connected and the channel
types TempWindows will only allow channels that are identified at present to be configured

The first column holds the channel number This column 1s static and cannot be altered by
the user The second column, labeled "Active”, allows the user to mclude or exclude the
channel from the scan group The third column, labeled "Type", allows the user to set the
gamn, the thermocouple type or the RTD configuration for the selected channel The column
called "Label” allows the user to assign a 6 character mnemonic label to a channel The
last column provides channel feedback when Enable Spreadsheet Readings is selected under
the Acquisiion menu

This spreadsheet operates much like a standard accounting spreadsheet Placing your cursor
mto any cell, except for the cells in the "Reading” column, allows the user to alter the
contents of that cell Selecting a range of cells within a column allows all of the selected
cells to be altered simultaneously Chcking a column heading will select the entire column
The area above the spreadsheet shows the choices for the selected cell The Edit menu
contains commands that operate on the spreadsheet

5.2.2 Indicator Section

The Indicator section in the main wmdow provides visual feedback on the present state of
the selected channel From the Indicator menu item, the indicators can be set up (o be charts,
dials, digital, or bar graphs Also from the Indicator menu item, the Assign Indicators item
allows the indicators to be assigned to any channel configured as Active Until the indicators
are assigned to a channel, they will not produce a resuit

To enable the indicators, select Enable Indicators under the Acquisiuon menu Once enabled,
some of the setup funcuonality of TempWindows will be disabled since the TempScan/1000
cannot be reconfigured duning an acqusiion To tum the indicators off, select Enable
Indicators agamn from the Acquisiion menu A check mark next to the menu item 1ndicates
whether 1t 15 enabled or disabled

Updatng the indicators 1s a low-prionty task which 1s attended to when other higher-pnionty
tasks are not busy As a consequence, the update rate of the indicators 15 not tied to the
configured acquisition rate The update takes place when ever ume allows Due to this process
the ndicators will not necessanly contamn all of the acquired data

523 The Acquisition Configuration Window

To configure an acquisition to disk, select Configure under the Acquisition menu Refer to
Figure 52 The acqusiion configuration window contains a section that allows the user to
sel up the acquisiion events, the uming of the acqumsiuon, and the file specifications
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Acquisilion Conliguration

Event Conhiguiation Data Destinatwon
Tngget Event Cuirent Duectosy
& Keybomsd Ch
C Extesnal TTL
C Channel Value Filename:
(" Alam TEMPSCAN 000
 Tune
Stap Event Count Setup [ Selovt File 1

& Count from tugger Count Data Format
C Exmna Tt e B
" Channel Value

C Atam K Tune/Date

C Tme stamp evety tcan
Acquasiion Parameters
glu-lnggm Pio Tngger Scan Rate Posal-Tngges Scan Aate-

cans

Hours Mwn. Sec. Tenth Hows M. Sec  Tenth

(PRI R I[ 16l | [oTel{oTel[VT&i[o ]e]
Post Stop

Scans X Ues Ono Scan Rate

0K Cancel

Figure 52 Acquisihon Configuration Window

The Event Configuraion section provides controls for setting the trigger and stop events
Some of the controls 1n this section bring up more controls when they are selected All
controls come up with default values to simphfy operation

Data Desunauon 1s the file name for the saved data A file name can be typed in directly
or the Browse Files button can be pressed to open a file selechon dialog box The selected
file will be placed directly nto the filename field

The bottom section sets up the pre-irigger count and the acqusition umebase The timebase
15 set by choosing the scan period m hours/minutes/seconds/tenths The fastest selectable scan
rate 1s 01 seconds, or 10Hz, but depending on the number of channels in the scan group,
it may be possible to scan faster To scan at the fastest speed possible, set the scan penod
to all zeros (0000 000) See Section 333 of the user manual for an explanation of the
two timebase operation of the TempScan/1000

A checkbox labeled "Time/Date Starnp Every Scan" allows the user to select whether or not
each scan will be prefaced by time/date information m the ASCII file This feature 1s not
supported for binary files

Press OK to accept the parameters Once the acquisition i1s started, these parameters cannot
be altered
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To start the acqusition that 15 configured n the Acquisinon Configuration window, select
Arm under the Acqusition menu To stop the acquisition premalturely, select Disarm under
the same menu

The data 15 stored 1n the disk file as the acquisition 1s taking place The file 1s peniodically
closed by TempWindows so that httle or no data 1s lost 1 case of a power outage

53 The Menu Iftems

The remainder of this chapter describes the options controlled through the menu bar at the
top of the main TempWindow screen (Refer to Fagure 51)

5.3.1 File

The File menu provides three basic functions

Save Save the existing configuration for later recall
Load Load a saved configuration

Exat Leave the TempWindows program

53.2 Edit

The Edit menu includes the following functions

Make All Channels Inactive This command places a "No" in the Active field of all of the
channels If your channel scan includes only a few channels,
1t may be easier to make all of the channels inactive, then
turn on only those few channels that you want

Make All Channels Active This command places a "Yes" 1n the On field of all of the
channels

Go Up To Next Available Channel |If some channel locations are not present due to missing
channel boards 1n slaves or missing slaves, holes 1n the
Channel Configuration spreadsheet will be present To jump
over holes in the spreadsheet, use Go Up To Next Available
Channel and Go Down

Go To Channel This command pt}‘ps up a dialog box which requires a
channel number For hardware configurations that contam
hundreds of channels, this 1s a quick way to get around

Fill Down When multiple cells within a column are selected, this
command take the top-most selected ceil and copies its
contents 1n the selected cells below This operation is only
vahd 1n the Acitve and Type columns
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53.3 Interface

The Interface menu mcludes the following functions

IEEE 488 Address Brings up a dialog box prompting the user to select the IEEE
488 address of the TempScan/1000 After an address 1s
selected, Tenag‘(v)v indows opens a new session with the
TempScan/1000 hardware and attempts to communicate with
1t If the hardware 1s found, the a;;EllcatIon’s main window 1s
opened If no hardware 1s found, the user 1s alerted and the
application 1s opened with the controls disabled

RS-232 Parameters Brm%s up a dialog box prompting the user to specify the

serial communication parameters of the Tem, gga 1000
TempWindows then opens a new session with the
TempScan/1000 hardware and attempts to communtcate with
it If the hardware 1s found, the a;zﬁhcatlon’s main window is
opened If no hardware 1s found, the vser 1s alerted and the
application 1s opened with the controls disabled

Simulated Device This command opens a TempWindows session but does not
attermnpt to communicate with TempScan/1000 hardware
Instead, the application sunulates the interaction between the
software and the hardware If TempWindows 1s presently
attached to real TempScan/1000 hardware, this command
will close that session

534 Acquisition

The Acquisition menu includes the following functions

Configuration This command pops up the Acquisition Configuration
window, which allows the user 10 set the desired parameters
of an input acquisition

Arm This command arms the hardware for an acquisition to disk
When the tngger 15 satisfied, the acquisition begins No
acquisition paramelers can be altered during the acquisition

Disarm This command stops the acquisition to disk and disarms the
hardware
Stop All This command disarms the acquisition, the spreadsheet

readings, and the indicators

Enable Indicators This command starts the indicators mmning If the chart 1s
already runming, this command stops 1t Make certain that the
indicators have been assigned a channel through the Assign
Iﬂdlcators itemn under the Indicators menu before enabling
them
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Enable Spreadsheet Readings This command reads the mputs and puis the numeric values
i the spreadsheet in the "Reading” column If it 1s already
enabled, this command disables 1t

5.3.5 Indicators

The Indicators menu includes the following functions

Assign Indicators Invokes the Indicator Assignment window allowing the user
to assign any channel marked as Active to any indicator

Chart, Bar, Dial, Digntal This command sets up the indicators 1 one of four modes

5.3.6 Alarms

The Alarms menu includes the following functions

Configure Opens the Alarm Configuration window allowing the high
and low setpoints and the alarm hysteresis to be assigned to
the desired channels Once a lugh or low setpoint 1s
associated to a channel, that channel 1s armed for alarrming If
a digital output bit 1s also associated, that bit will go high
when the specified channel 1s n the alarm state

Check Status To view the present condition of the alarm sub-system, select
this item

5.3.7 System

The System menu includes the following functions

System Inventory This command bnngs up a non-modal dialog box that shows
which channels have been detected as installed, and what
type they are

Units This command sets the system-wide temperature units for
TempWindows

TempScan Error Status This command opens a dialog window that displays the error
status of the TempScan/1000 hardware Quening the
TempScan will clear the error and the front panei LED See
Figure 5 3
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Set TempScan Time/Date Select this command to open a dialog box that reads the non-
volatile time & date from the TempScan Use the Spm
Controls and the "Set" button to change the tme and date

See Figure 5 4
I TempScan Error Status I
No esrors [

[+]

Figure 53 Temp Scan Error Status

l TempScan System Time I

Hows M  Sac Tenth

Month Day Yem | Set Tme/Date I

Figure 5 4+ TempScan Time/Date

5.3.8 Dynamic Data Exchange (DDE)

The DDE menu includes one command for sending temperature data to an Excel spreadsheet

To perform Dynamic Data Exchange (DDE) between TempWindows and an Excel spreadsheet,
launch both applications From the TempWindows menu, select "Attach To Excel " under
the DDE menu item In the dialog box that pops up, enter the name of the Excel spreadsheet
that will recerve the data An unutled spreadsheet in Excel 1s given a default name of
"SHEETx", with x representing a number If the sheet has been named during the Excel
Save operation, 1t will typically have a name hike "MYSHEET XLS" Once the name 1s
entered 1n the TempWindows dialog box, click OK If an error dialog box comes up, 1t 1s
probably due to an incorrect sheet name, or Excel 1s not running

After TempWindows and Excel are "hnked," data 1s transferred from TempWindows to the
Excel spreadsheet while the data 1s being stored to disk Configure an acqusiuon and select
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Arm under the Acquisition menu to collect data and send 1t to a disk file and the Excel
spreadsheet

The data placed in the Excel spreadsheet will be posted starting at the currently selected
cell, with each channel occupying one column, and each scan occupying one row The DDE
operation will automatically move the selected cell down one row everytime a new scan 1s
posted If you select a new cell in the spreadsheet while the data 1s being collected, the
new scans will be posted starting at the newly selected cell position

The DDE operation will overwnte cells needed for channel data Since each channel occupies
a column position, the number of channels in the TempScan/i000’s scan group will dictate
how many columns will be overwntten starting at the selected cell If channels 1 through
10 are enabled in TempWindows, and a cell 1n column 3 of the spreadsheet 1s selected,
each scan will occupy columns 3 through 13

Enabling DDE does not disable writing to disk While DDE 1s enabled, the data 1s sull
bemng posted to the disk file DDE can be enabled and disabled while the acquisition 1s
taking place If 1t 1s enabled dunng an acqusition, all data collected from that moment
forward will be posted i the spreadsheet If DDE 1s disabled duning the acquisition, the
spreadsheet will stop updating, but the data 1s stll bemng stored to the disk file

If the spreadsheet or Excel 1s closed while a DDE hink 15 open, TempWindows will register
an ermror when it attempts to post the next scan and the acquisihon will be terminated

54 Using PostView

PostView 1s an independent apphcation that allows the user to graphically view the waveforms
recorded by TempWindows As the data file 1s being created by the acquisition application,
a descnptor file used by PostView 1s also created PostView can be launched independently
or launched from TempWindows's PostView menu Muitiple sessions of PostView can be
invoked concurrently to view multple data files Note that on-line help 1s available within
this application

To view a data file from within PostView, select Open under the File menu A File Open
dialog box provides a means of selecing 2 TempWindows data file To place channel
waveforms into the window, select the number of charts from 1 to 16 under the Number
of Charts menu item Selecuing N number of charts will automatically place the first N
channels in the charts Use the Channel Select List Box next to the chart to associale a
different channel with the chart

When PostView 1s launched from TempWindows, 1t automatically opens the file selected as
the destination file 1n those apphicatuons To view other files, use Open under the File menu
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Figure 5.5. PostView Charts
Zoom In.

The Zoom In button halves the visible timebase, showing less of the waveform For example,
if 10 seconds of nformation 1s wisible, chicking the Zoom In button will show 5 seconds

Zoom Out:

The Zoom Out button doubles the visible timebase, showing more of the waveform For
example, 1f 10 seconds of mformation 1s wvisible, clicking the Zoom Out button will show
20 seconds

Scroll Bar

The Scroll Bar allows the waveforms to be scrolled nght or left The Scroll Bar has 5
active areas for scrolling the waveforms, as shown in the figure below
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Figure 5 6. PostView Scroll Bar Functions

The Small Left and Small Right scroll the waveforms left and nght approximately 20% The
Large Left and Large Right scroll the waveforms left and nght approximately 80% The
Scroll button shows the relative location of the wisible region of the waveforms and can be
dragged along the scroll bar to amy location desired

Y-Axis Adjust.

The Y-Axis Adjust fields show the chart’s mimmum and maximum for every visible chart
m the engineering umts shown Clicking the Auto Scale button automatically adjusts the
Y-Axis Adjust fields To adjust any chart’s mumumum or maximum, place the cursor m the
desired Y-Axts Adjust field and type in a new value

Channel Select List Box,

Each chart has a Channel Select List Box to allow the user to assign any of the available
channels to that chart The Channel Select List Boxs contamn labels that were assigned to
the recorded channels by TempWindows

Auto Scale:

Clicking the Auto Scale button adjust the Y-Ams labels so that the visible waveform fills
90% of the chart's range

Markers*
Each charl contains a marker that shows the numerncal values of tume and magnitude at its

present location 1n the waveform The Markers start out at the far left of every chart, showing
the tme and magmtude of the first vistble point The left mouse button allows the user to

9/94 Rev 21 51

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 5

Using TempWindows

drag the marker of each chart independently The nght mouse button moves the markers
from all of the charts synchronousty
The Options menu contains a funciton which allows markers to be turmed on and off by

the user When a check appears 1n front of this item, 1ts associated indicator 1s on or visible
Selecting the menu item toggles the indicator (and the check mark) on and off

Tngger Event Marker
The Tngger Event Marker on the time axis shows the location of the tngger pomnt

Stop Event Marker
The Stop Event Marker on the ttme axis shows the location of the stop pomnt

54.1 PostView Menu Items

54.1.1 File

The File menu provides two basic functrons

Open

Open a data file created by TempWindows PostView
automatically detects whether the file contains ASCII
or binary data

Print Window

Print the present PostView wmdow

54.1.2 Number of Charts

The Number of Charts menu provides one basic function

1-16

After a data file has been opened, the number of
desired charts can be selected You can also use this
menu selection to change the number of charts
displayed

54.1.3 Go To

The Go To menu provides four basic functions

512

9/94 Rev 21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using TempWindows Chapter 3

Trigger point Automatcally scrolls the waveforms so that the tngger
point (t = 0) 15 1n view

Scan Number Automatically scrolls the waveforms so that the
deswed scan number 15 in view This menu selection
invokes a dialog box which displays the number of
scans m the file

Time Automatically scrolls the waveforms so that the
desired ume 1s In view

Percentage Automatically scrolls to the desired percent of the
data file For example, selecting 50% would display a
waveform segment from the middle of the data file

54.14 Options

The Options menu provides two basic functions

Grids (Ctrl-G) Allows gnds to be tummed off and on for all visible
graphs When a check appears in front of an iem, its
associated indicator 1s on or visible

Markers (Ctrl-K) Allows markers to be turned off and on for all visible
graphs When a check appears i front of an item, its
associated indicator 1s on or visible

54.1.5  Help

The Help menu provides three basic functions

Contents The mitial PostView help screen provides an overview
and lisung of the help file contents A single topic
can be selected for quick access to help information

Search Type a word or select one from the Show Topics list
for quick access to heilp nformation

How 10 Use Help Provides mstructions on how to use a Wmdows Help
system
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5.4.2 The PostView Timebase

PostView automatically detects the tmebase of the data file and shows the time 1n the
X-Axis labels m seconds

PostView — CA\PVTEST1.|0T
File Number of Charts Go To Optiens Help

o il i

o i-i_i . [Otem |

Pre-Tngger Post-Trigger Stop Post-Stop
Timebase Timebase EventMarker Timebase

Figure 5§ 7 Multiple Timebases

Timebase for TempWindows:

Accessing all of the MultiScan/1200’s acquisitton capabilities, TempWindows can create files
contaiming multiple timebases, pre-trigger, post-tngger, and post-stop data PostView
accommodates all of these features, as shown i the followmng figure

For TempWindows data files, the tngger pomt (t = 0) may not be the first pomnt 1n the
data file If pre-tngger scans are available, they will be shown prior to the tnigger point and
labeled with negative time numbers
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If post-stop data 1s available (scans collected after the Stop Event), they are displayed after
the Stop Event marker

If a dual timebase was used when collecting the data, PostView will show a discontinuity
in the ume axis when the timebase changes When a dual umebase 15 used, the post-lmgger
scans are collected at one frequency while the pre-tngger and post-stop scans are collected
at another

Data File Accessibhility for TempWindows

PostView can access TempWindows files at any time -- even while the acquisition 1s taking
place If PostView reaches the end of a file while TempWindows 1s stll collecting data,
PostView will automatically display the new data as 1t becomes available

Note. For fastest display of waveforms, select binary data storage in TempWindows
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6.1 Introduction

The following pages provide the command set for the TempScan For each command, the
command name and a descriptive name for the command are given

TYPE refers to the part of the system that the command acts upon The TempScan has the
following defined types

Channel Refers to those commands which affect channel configuration and/or
acquisition

Buffer Refers to those commands which affect the buffer operations and/or
pointers

Acquisition Refers to those commands which affect how the scans/channels are
acqurred

System Refers 10 those commands which affect general system functionality

Calibration Refers to those commands which affect TempScan/1000 Calibration

EXECUTION refers to the pomt in tme which an interpreted command 15 executed

Immedate Indicates that the command will be executed immediately upon
successful parsing of the command and TempScan/1000 parameters

Deferred Indicates that the command will be saved and will later be executed
upon successfully parsing and executing an Execute (X) command

6.2 TempScan/1000 Command Set Index

The following index 1s categonzed by general funcuon of the TempScan/1000, and is mtended
to aid you in finding a specific command description while executing the functions
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Alarm Detechng and Posting Commands Page
A Assign Alarm Output 618
Buffer Operation Commands
*B Flush Output Buffer 69
*T Scan Time Stamping 616
R Read Data Buffer 652
A Scan Alarm Stamping 620
R# Read Last Readings 6 54
Cahbration Commands
*G Set RTD Gain Calibration Reference 612
*K Change Cahibration Keyword 613
E End Calibration Mode 625
G Calibrate Channel Gain 633
H Calibrate Channel Offset 634
J Calibrate Cold Junction Cfiset 637
K Enter Calibration Mode 6 39
Systern Commands
*R Power-On Reset 614
*5 Power Up Settings 615
W Software Digital Filtering 617
F Data Format 628
0 Set Dygital Outputs 646
Q Query Terminator 649
s Set Real Time Clock 655
v Set User Terminator 665
X Execute 667
Channel Configuration Commands
*C Clear Channel Config 610
C Configure Channels 620
Event/Error Detection and Posting Commands
E? Error Status 68
M SRQ Mask 642
N Event Mask 644
NVRAM Commands
*F Restore Factory Settings 611
Acquisttion Configuration Commands
@ Tngger on Command 615
1 Timebase Configuration 635
L Set Tngger Level 641
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P Program Trigger Times 648

T Tngger Configuratton 656

Y Set Counts 668
Status Reporting Commands

U User Status 660
Custom Table Operaton Commands

D Define Table 624

W Set Table Entry Ponter 6 66

V4 Load Current Entry 670

6.3 Command Examples

This chapter provides programming examples for each TempScan/1000 command Although
written 1 QuickBasic, the program logic and the TempScan/1000 device-dependent commands
apply to all languages and computers

These examples use the IEEE-488 bus through the Personal488 interface to communicate
with the TempScan/1000 Afier the dnver 1s opened, commands are issued to the dnver
through character stnngs in quotes

QuickBasic’'s PRINT and INPUT commands are used to communicate with the driver The
dnver commands used most commonly are ENTER, OUTPUT, and SPOLL ENTER gets
data from the selected device, OUTPUT sends data to the selected device, and SPOLL 1s
an abbreviation for Senal Poll which retrieves and 8-bit status response from the selected
Instrument

The syntax of the ENTER command 1s "ENTER addr", where addr 1s the IEEE-488
address of the mstrument Right after the ENTER command, the QuickBasic INPUT function
must be used to brning the data into a language vanable

The syntax of the OUTPUT command 1s "OUTPUT addr,out_data", where addr 1s
the IEEE-488 address of the nstrument, and out data 1s the string of characters to send to
the device

The syntax of the SPOLL command 1s "SPOLL addr", where addr 1s the IEEE-488
address of the mstrument Right after the SPOLL command, the QuickBasic INPUT function
must be used to brng the data into a language vanable

In all of the IEEE-488 examples, the TempScan 1s at IEEE-488 address 07

6.4 Command Interpretation

As commands are received by TempScan/1000, they are interpreted in the order i which
they are recerved Some commands are immediate, which means they immediately take effect
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Other commands are deferred, and have no effect on device operation unul the execute
command (X) 15 mterpreted

An example of an immediate command 1s Set Digital Outputs (On), which wnmediately
chooses the the digital output line which 1s being referred to The immediate commands are
€,*B, *F, *K, *R, *S,A#, E, K, 0, S, U, W, X, Z and all quenes

An example of a deferred command 1s Data Format (F), which determines the input and
output format used for channel data when X 1s nterpreted As deferred commands are
interpreted, their desied effects are recorded in internal temporary registers As additional
deferred command are interpreted, their effects are added to these registers, possibly overwnting
earher command’s effects Finally, when X 1s interpreted, the temporary registers are examined
in the execution order descnbed below If two deferred commands that do not affect the
same function are received before the execute command, they take effect in the execution
order described below If a deferred command 1s sent multple ttmes within a command line,
the last occurrence of the command will take precedence (Note that a command line 1s
termimated by the X ) For example, if F1,1 F1,3X 1s sent, the data output format will
be as specified by the F1, 3X command The F1,1 command 1s overmidden and never takes
effect

If an error 1s detected dunng command processing, commands are ignored up through and
mcluding the next execute command Thus any immediate commands after the error, as well
as all deferred commands, are ignored For example, the command lme Ti,1,0,0
0216,0,25,255 AA T3,7 K20 X contamning the error AA only executes the 00, because
it 1s an immediate command that occurred before the error The deferred commands T1,1, 0,0
and T3,7,0,0 and the immediate command K20 after the error, have no effect

Deferred commands help reduce the effects of errors and improve synchronization of command
executton The pnmary advantage of deferred commands 1s that they are executed as a group,
erther all or none If any errors occur, deferred commands have no effect and the device 1s
left 1n a consistent state instead of a partrally medified, inconsistent state

The deferred commands are *C, A, C, D, E°, ¥, G, H, I, J, L, M, N, P, 0,
R, S, T, and Y

6.5 Command Execution Order -

The immediate commands ( @, *B, *F, *K, *R, *S, E, K, 0, 8, U, W, X, Zand
all quenes) take effect imunediately when they are interpreted Even so, they must be followed
by an X command to terminate the command stnng for correct operation For example
K0Q0001

The deferred commands do not take effect until after the X 1s interpreted At that time, they
are executed as descrtbed below
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6.5.1 Deferred Command Execution Order

Deferred commands are not executed until the X command has been successfully parsed and
interpreted Upon interpretation of the X command the order of execution of all deferred
commands 15 as follows

Set Query Terminators
Set User Termunators
Set Data Format
Define Custom Table
Set SRQ Mask

Set Event Mask
Configure Channels
Assign Alarm Output
Set Level Trgger

Set Counts

Timebase Configuration
Set Trnigger Configuration

Tngger

This ordering ensures that the configuration of acquisitions takes place before any data 1s
acquired The T command 1s performed last since data acqusition may begmm once T has
been defined

<o

v 1 1 ] 1 1 ] 1 1 L] ] t

@RH<ErNZREOY

6.6 Syntax Rules

Commands are ident:fied by a single letter (A through Z), at-sign (@) or an astensk (*)
followed by an single letter

6.6.1 Case Sensitivity

Commands may be entered 1n upper or lower case
Example
Al,1X 1s mterpreted the same as al, 1X

6.6.2 Spaces
White space, which consists of all ASCII values of 32 and below and ncludes the space,

tab, new-line and carmage-return characters, 1s generally allowed anywhere between commands
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and command arguments White space 15 not allowed in the middle of command options
(for mstance, 1 2 3 1s not the same as 123)

6.6.3 Multiple Parameters

If more than one parameter 15 used for a command, they must be separated by a comma
or white space

Example
04,1,1,0,0
or
041100

6.6.4 Command Strings

Commands may be sent individually or in a stnng with other commands
Example
These four lnes of a program

PRINT#1, "OUTPUTO07,C1, 1X"
PRINT#1, "OUTPUTO7,Al, 1X"
PRINT#1, "OUTPUTO7,C2, 2X°
PRINT#1, "OUTPUTO7,A2, 2X"

have the same effect as the single hme
PRINT#1, "OUTPUTO07, C1, 1A, 1 C2,2 A2, 2 X"

6.6.5 Execute (X)

Deferred commands are interpreted and processed as they are received However, they require
the Execute (X) command to be issued i order to be executed

If multiple system commands are used in the same stnng, each use of the command must
be followed by the Execute (X) command The immediate Port Select (Pn) command and
deferred port commands do not have to be followed by X when used in the same string

Example
To clear the SRQ mask and then set it for SRQ on mgger
PRINT#1, "OUTPUT10,M000 X MODO2 X"
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To configure channels 1-32 for temperature and 33-64 for volts, using one command string
PRINT#1, "OUTPUT07,C1-32, 1C33-64, 11X

The immediate commands do not require an Execute command to be processed For more
detall on deferred and immediate command types, refer to Section 6 4

6.6.6 Fixed Formats

Any query command or Un command returns a fixed format For mstance, any option that
can range up to 65,535 always retumns five digits, so zero would be retumed as 00000 In
the following command descriptions, leading zeros are included They are not, however,
required when entening the command

6.6.7 Conflict Errors

Some combinations of commands and parameters can be sent to the TempScan/1000 that are
out of range for a particular configuration or inconsistent with other commands For mstance,
specifying a scan mterval (I command) to less time than the TempScan/1000 can acquire
scans results m a conflict error

PRINT#1, "OQUTPUT07,C1-992,100 00 00 0, 00 00 0O OX"

A conflict error hghts the ERROR indicator light on the front panel and returns an E4
when quened with the Error Query (E?) command Some conflict errors result in a default
value for a conflicted command For mnstance, in the example shown above, the scan interval
defaults to the fastest possible scan interval for the number of defined channels

6.7 TempScan/1000 Commands

The TempScan/1000 commands, 1n alphabetical order, are described on the following pages
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Trigger On Command @

Type: Acquisition

Execution: Immediate
a Trigger upon Receipt of @

When start or stop event (T command) s set to 1 (tngger on command) this command will
start or stop the acqusiuon accordingly The mgger command 1s used as a tmgger source
and follows the same rules as other mgger sources as defined by the T command This
command 1s valid only when an acquisition 1s configured where either the start and/or stop
event 1s defined as mgger on command If thus command 1s 1ssued when the acquisition 1s
not configured for stop and/or start trigger on command an error conditien will occur

Example

PRINT#1, "OUTPUTO07,T1,1,0,0X" ' Configure an acquisihon with both start
and stop tngger being trigger on command

PRINT#1, T"OUTPUTO7, @&X" ' Start the acqusition

SLEEP 10

' Wart 10 seconds to collect data

PRINT#]., "OUTPUTO7, ex" ' Slop the acql“Sluon
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Flush Acquisition Buffer *B

Type Buffer
Execution' Immediate
*B Flushes the Acquisition buffer

The Flush Acqusition Buffer command will flush any data currently in the acquisitton buffer
Upon execution of this command all data currently n the acquission buffer will be deleted
and 15 unavailable to be read This command should only be used when it 1s determined
that the data m the acqusition buffer 1s no longer needed or may be corrupt Once this
command 15 executed, data i the acqusitton buffer 15 mrevocably lost

Example-

PRINT#1, "SPOLLO7" > Serial Poll the TempScan/1000

INPUT#2, S% > Get the Senal Poll response

IF {(S% AND 128) = 128 THEN* Check for Buffer Overrun

PRINT#1, "OUTPUT07, *BX" ' Data may be corrupt, flush the acqusition
buffer

ENDIF
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Clear Channel Config %

Type Channel

Execution Deferred
*C Clear channel configuration will unconfigure all channels

This command will clear out the channel configuration so that po channels are configured
After ths command has been performed channel readings will be not be updated, therefore
no HLL or acqusiion buffer updates will be performed until a new configuration 15 entered
via the C command This command may be used when the present configuration 1s no longer
acceptable and the user wishes to reconfigure channels from scratch

Example

FRINT#1, "OUTPUT07, *CX" ' Clear all channels configuration
PRINT#1, "OUTPUT07, Cl1, 1X- ' Configure channel 1 of TC type J
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Restore Factory Settings *F

Type: System
Execution: Immediate
*F Restore factory default settings

The Restore Factory Defaults command may be used to restore the TempScan/1000 to the
same configuration 1t had when 1t left the factory Issuing this command will cause the
TempScan/1000 to load the factory default configuration into the working configuration thereby
placing the umt mto a known default configuration state sumlar to the one it had at the
ame 1t left the factory The factory default configuration 1s defined 1n Section 3751

This command may not be issued while an acquisition 1s configured since it will cause
certain settings upon which the acquisiion depends to change Issuing this command while
an acquisition 1s configured will cause a Conflict Error to occur

Note: Issning *F command will cause any previously defined configuration to be
irrevocably lost. The cahbration factors for the umt and its slaves, however, will
remaimn ntact. Also note that custom tables will be erased

Example:

PRINT#1, "OUTPUTO7,Q>TY?X" ' Retneve some current configuration settings

PRINT#1, "ENTERO7" ' Get the settings

INPUT AS$ ' Screen shows
Q1,7,7,7.0T0,3,0,0,Y000100,001000,000000

PRINT#1, "OUTPUTO7, *FX" ' Restore factory default configuration

PRINT#1, "CUTPUTO7, Q?T?Y?X" ' Refrieve some cument configuration settings

PRINT#1, "ENTERO7" * Get the settings

INPUT BAS$ ' Screen shows
Q1,0,0,0,0T0,0,0,0,Y000000,000000,000000
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Set RTD Gain Calibration Reference *G

Type Calibration
Execution* Immediate

*Greference point

Set the RTD Gain Calibration Reference Point to ’reference pomnt’ chms
reference point is a real number of the form xxx xx

G? Query the current setung of the RTD Gan Calibranon Reference Point

RTD Gain Calibration requires a precision resistance source to be applied to channel 1 of
each RTD card being calbrated The factory default reference resistance (invoked with
reference point = 000) 1s 3844 ohms (R30°C) The TempScan/1000 allows the user to
change the reference resistance pror to cahbratng the gamn This 1s useful 1If individual
cahbration labs have different precision resistance sources, and when temperature measurement
exclusivity at lower temperatures can be made even more accurate by calibrating at a lower
reference pomnt For a complete descnption of cabbraing the TempScan/1000, see the
Calibration chapter of this manual

Example.

PRINT#1, "OUTPUTQ7, *G247 04X" ° Sel the RTD Gain Calibration reference pomnt
to 247 04 ohms (400°C)

PRINT#1, "OUTPUTO7,K12345X" ' Enter cahhbration mode
' Short out channel 1 on RTD card in master
unt

PRINT#1, "OUTPUTO7,H1X" * Calibrate offset for RTD card in master unit.

! Applr f:rems:on resisience of 247 04 ohms on
channel 1 of RTD card in master umt.

PRINT#1, "OUTPUTO07,G1, 17X" * Calibrate gam for 4-wiwre RTD for RTD card
In master unit

" Remove precision voltage
PRINT#1, "OUTPUTO7,EX" ' End cahibration mode
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Change Calibration Keyword *K

Type: Calibration
Execotion: Immediate

*K Changes the cahbration keyword, where nnnnn represents the keyword
with n bemng a single digit

This command 15 only valid while the TempScan/i000 ts mm Cahbraton Mode The *K
command allows the changing of the Cahibration Xeyword which 1s a user-defined password
The new keyword must be a five-digit decimal number Once the keyword 1s set, it will,
thereafter, be used by the Enter Calibrabon Mode command (K) to determune entry mto
Calibration Mode

If the new keyword becomes lost or forgotten, the Enter Calibranon Mode command can
be overndden by the calibration yjumper as described n Section 7111

Note: This 15 the only command which allows the calibration jumper to overnde
the Enter Calibraton Moede command.

Refer to Chapter 7 for detaled nstructions on calibrating the TempScan/1000
Example:

PRINT#1, "OUTPUTQ7,K12345X" * Enter Calibration Mode Keyword="12345
PRINT#1, "OUTPUTO07,U2X" * Check for Keyword Error

PRINT#1, “ENTERO7"

INPUT#2, C% * Get the Calibration Status Register

IF (C% AND 1) THEN
PRINT, "ERROR--INVALID KEYWORD

SLEEP 5 . * If so, wait until keyword check jumper 1s disabled
PRINT#1, "OUTPUTO07,*KE7890X" ' Enter new Keyword = "67890"

ENDIF

PRINT# 1 "EX" * End Caltbration Mode
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Power-On Reset *R

Type System
Execution. Immediate
*R Power-On Reset Equivalent to a hardware reset

This command has the same effect on the TempScan/1000 as removing and re-applying
power All data 1n data buffers and configuration are erased

Note because the *R command performs a full power-on reset, 3 or 4 seconds are required
before you can commumcate with the TempScan/i000 A total of at least five seconds 1s
required before normal operations can take place

If the watchdog timer is enabled, the *R command performs a full power-on reset where
the TempScan hardware components will be imbalized to thewr power-up state If, however,
the watchdog umer i1s not enabled, the *R only performs a software reset by starting at
location O See Section 252 for more information on the watchdog timer

The IEEE 488 bus commands Device Clear (DCL and SDC) do not have this effect They
clear only the command input buffer, the output queue, any pending commands

Note: Issumg *S1 command and then power-cycling the umt or ssuing *R
command will canse any previously defined configuration to be irrevocably lost.
The cahbraton factors for the umt and its slaves, however, will remain 1ntact.

Example,

PRINT#1, "OUTPUTO7, *RX" * Restore power-on settings to TempScan/1000

SLEEP4 * Wait 4 seconds to restore communication

WHILE (S% and 4) = 0  *Keepchecking the senal poll response of the
PRINT #1, "SPOLLO7" * TempScan/1000 umt until 1t 1s Ready, meaning
INPUT#2, S% * that bit 4 1s asserted

WEND
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Power Up Settings *S

Type' System
Execution: Immediate

*Smode Specify the configuration with which the TempScan/100¢ will power up
mode may have the following values
0 - Power up under last known configuration (default)
1 - Power up under factory default configuration

Specifymg mode to be 0 will cause the TempScan/1000 to load 1ts last known configuration
when 1t 1s powered on or a *R command 1s 1ssued The last known configuration will be
exactly the same as the configurabon it had when 1t was last powered down or a *R
command 1ssued Specifying this mode will msure that the TempScan/1000 will always come
up with the configuration which has most recently been defined Using this mode 1s convement
if 1t 18 undesirable to re-configure the umit every time 1t 1s powered up or a *R command
15 1ssued

Specifying mode to be 1 will cause the TempScan/1000 to load the factory default configuration
when 1t 1s powered on or when a *R command 15 1ssued Usmng this mode 15 the same
power-cycling the unit then i1ssuing the *F command The factory defaults settings are defined
m Section 3751

Note. Issning *S1 command and then power-cychmg the umt or i1ssmng *R
command will cause any previously defined configuration to be 1rrevocably lost.
The calibration factors for the unit and its slaves, however, will remain ntact.

Example:

PRINT#1, "OUTPUT07,Q°T>Y?X" ' Retrieve some current configuration settings

PRINT#1, "ENTER07" ' Get the settings

INPUT AS * Screen shows
Q1,7,7,7,0T1,3,0,0,Y000100,001000,000000

PRINT#1, "OUTPUTO7, *S1X" * Configure unit to power up with factory
defaults

PRINT#1, "OUTPUTO7,*RX" * Reset the TempScan/1000

SLEEP (5) * Wait for the TempScan/1000 to reset

PRINT#1, "OUTPUTO7,Q?T?Y?X" ' Retrieve some current configuration settings

PRINT#1, "ENTERO7" * Get the setlings

INPUT A$ ' Screen shows
Q1,0,0,0,070,0,0,0,Y000000,000000,000000
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Scan Time Stamping *T

Type System
Execution: Immediate

*Tstate Specify whether or not scan time stamping will be enabled state may
have the following values
0 - Disable scan time stamping (default)
| - Enable scan time stamping

This command, when enabled, will append a time/date time stamp to each scan being sent
by the TempScan unit to the interface The tume stamp format 1s HH MM §S MIL MM/DD/YY
where MIL = milliseconds Refer 1o secion 33 11 for detals

Note: This feature 1s only valid for non-binary output modes.
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Software Digital Filtering *W

Type. System
Execution- Deferred

*Wmode Specify whether or not digital filtering for thermocouple cards will be en-
abled mode may have the following values
0 - Disable software digital filtering
1 - Enable software digital filtenng (default)

The TempScan/1000 uses an advanced dignal filter 1o ensure quiet and accurate thermocouple
input This feature 15 enabled as part of the factory default setngs The *WO command can
be used to disable the filtering and allow for increased reaction response tme Digital filtening
can subsequently be re-enabled with the *W1 command

Note: Thas feature 15 only valid for thermocouple cards

Example:

PRINT#1, "OUTPUT(07, *WOX" ' Disable software filtering

PRINT#1, "OUTPUT07, *W1X" ' Enable software filtering
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Assign Alarm Output A

Type System
Execution* Deferred

Achans,output
Set Alarm Conditton where chans 1s the channel(s) to assign to the digi-
tal cutput chans may be in two forms channo (for a single chan-
nel where 1 <= channo <= 992) or firstno-lastno (for a range
of channels where 1 <= firstno, lastno <= 992)

Set Alarm output where output (0 <= output = 32) 1s the digital out-
put number to associate the the channel(s) with

a? Alarm Pattern Query Response 15 Achans, output where chans, out-
put are defined as above

The Assign Alarm Output command may be used to assign a particular channel, or range
of channels, alarm condition(s) to a particular digital output This command provides a means
by which internal alarm condiions may be sensed by external devices wvia the 32 TTL-level
digital outputs located on the back panel of the TempScan/1000

To use alarms, the channels 1n question must be part of the channel scan Once the channels
are configured (by using the C command) and made part of the scan, the alarms are active
No tnigger or timebase assignment 1s required Alarming 1s totally independent of buffered

operations

If 1t 1s desired, an alarm event for a specific channel can be used as a sumulus for a digutal
output signal on the back panel of the TempScan/1000 by using the A command to assign
the channel to digital output This signa! can be used to set off an audible alarm or signal
another device of the occurrence of the alarm condition

To unassign a digital alarm condiion, use 0, which 1s the null output number Assigning
the null output number to a channel(s) will disassociate the channei(s) from any digial

output

Thirty-two digital signals are avatlable on the TempScan/1000 back panel Although analog
input channels on the slave umts can be used to sumulate alarms, no digital output signals
are available on the slave units Regardless of the number of slaves connected, 32 external
alarm signals are available

A channel programmed with alarm setpoints will not generate an alarm unless 1t 1s over a
setpoint when the scan occurs For example, if a channel goes above then below an alarm
threshold 1n-between scans, it will not be detected or posted

Alarmn detection will generate an SRQ User can then 1ssue an alarm query (A°) which will
return a four byte image of the 32 alarm outputs
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Example:
PRINT#1, "OUTPUT07,C1-32,1,-100 0,100 0,1 OX"

' Configure channels 1 through 32
PRINT#1, "OUTPUTO7,Al, 1X" > Assign channel 1 alarm to digital output channel 1

PRINT#1, "OUTPUTO07,A2-16, 2X" ' Assign channels 2 through 16 alarms to digital
' output channel 2

PRINT#1, "OUTPUTO07,ALl7-25,3X"  Assign channels 17 through 25 alarms to digital
' output channei 3

PRINT#1, "OUTPUTO07,A26-32,32X" ° Agsign channels 26 through 32 alarms to digital
output channel 32
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Scan Alarm Stamping A#

Type System
Execution® Immediate

A#state
Specify whether or not scan alarm stamping will be enabled state may
have the following values
0 - Disable scan alarm stamping (default)
1 - Enable scan alarm stamping

This command {when enabled) will append the alarm state to the end of each scan as 1t
occurs

1  The alarm status consists of 32 bits A3y Ag with a "1" sigmfymng alarm on and a "0"
sigmfying alarm off

2 InBinary Low-High mode, 4 bytes will be appended as follows
Byte 1 A7- Ao
Byte2 Ajs5- Ag
Byte3 A23- Ajs
Byte 4 A31- A24
3 Binary High-Low mode, 4 bytes will be appended as follows
Byte 1 Aj5.As
Byte2 A7- Ao
Byte 3 A3). A3
Byte 4 A23-Al6
4 In Asc mode, 12 bytes will be appended as follows
DwwwDxxxDyyyDzzz
Where D = User Termtnator
www = Decimal equrvalent of A7 - Ap
xxx = Decimal equivalent of A15 - Ag
yyy = Decimal equivalent of A23 - Aje
zzz = Decimal equivalent of Aaj - Az4
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Example.

PRINT#1, "OUTPUTO7, A#1X" * Enable alarm stamping

PRINT#1, "OUTPUTO7, A#0X" * Disable alarm stamping
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Configure Channels C

Type* Channel
Execution Deferred

Cchans, typel,[lowspl, [highsp]l, [hysti]
Configure the channels for the TempScan/1000 and its slave umts where
chans and type are required arguments and lowsp, highsp and
hyst are opticnal

c? Channel Configuration Query Response 1s Cchans,
type{, [lowsp]l, [highsp]. [hyst]] as defined above

The C command 15 used to configure the channels and add them to the scan group for the
TempScan/1000 and 1ts slave units

The chans argument 15 the channel(s) to configure with the subsequent arguments chans

may be in two forms channo (for a single channel where 1 <= channo <= 992) or
firstno-lastno (for a range of channels where 1 <= firstno, lastno <= 992)

And type 15 the type to assign to those channels See the channel defimtion tables on how
to select the appropnate channel types

The optronal arguments lowsp, highsp and hyst are the low setpomt, high setpoint
and hysteresis values, respectively These arguments are only needed if it 1s desired to
configure alarms on the specified channel(s) The format for these optional arguments follow
the rules for readings input defined under the Format (F) Command

The channel type 1s used by the TempScan to determine how a certain channels readings
are to be interpreted Because of this fact, defining the channel type 1s critical to the proper
configuration of the channel Each channel must be assigned a channel type n order for it
to be included in the scan group Likewise, assigming a channel type of O will remove that
channel from the scan group

The following defintions show the channel types that may be defined
Null Type*

The null channel type 15 type 0 Assigning a channel to the null type will remove the
channel from the scan group
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Thermocouple Types:

Type | Type | Type | Type | Type | Type | Type | Type | Type | 100 MY | 100 MV
J K T E R s B N N w/ w/o
(14 | (28 ww ww
Gauge)| Gauge)| range range
checking | checking

Normal 1 2 3 4 5 6 7 8 9 10 11
Operation

*Same as 21 22 (23 24 |25 26 |27 |28 |29 |N/U N/U
normal but
without
temperature
Sensor
adjustment

*Without 31 (32 |33 (34 |35 |36 37 |38 |39 |N/U N/U
temperature
sensor

adjustment (1 ¢
raw A/D nput
of the T/C
type)

*Temperaure |41 |42 |43 (44 (45 |46 [47 148 |49 [IN/U N/U

sensor values
only, hineanzed

*Tempermure |31 |52 |53 |54 |35 |56 [57 |58 {59 |N/U N/U

sensor values
only, without
Lineanzation
(1e maw AD
mput of the
temperature
SEnsors)

* For tronble-shootng purposes only, not to be used in nommal operatton In additon, these special types are
valid only in degrees C

Volts Card Types:

Range
180 mV |1V 5V 10V
Type |11 12 13 14
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RTD Card Types

3-WIRE RTD 4-WIRE RTD
Normal Operation 16 17
Raw A/D Input 18 19

Custom Types

Custom Types may be used, but these custom types must first have custom lookup tables
defined before a custom type may be assigned to a particular channel Types 100-110 are
reserved for this purpose These types correspond to the custom table number assigned dunng
custom table creation and defimtion Refer to Section 3 16 for details on custom tables and
parameter specifications

Reserved Types-

Reserved types are types that are reserved to the intemal processes of the TempScan These
reserved types include

1s, 20, 30 40, 50
60-99
11-127

NOTE Specifying a reserved type will cause an error

It should be noted that, since the Configure Channels command 1s a deferred command, the
channel(s) will not actually be configured until the Execute (X} command 1s processed And
since the configuring of channels takes a good deal of processor time it 1s recommended
that as many Configure Channels commands should be placed on one command hne as
p}c:ssnble This will avoid unnecessary processing time overhead when configuning many
channels

Example-

PRINT#1, "OUTPUTO7, FO,0X" ' Set Data Format to Engr Units --
Degrees C

PRINT#1, "OUTPUTO7,*C" * Clear current channel configuration

" _ * Configure channel for TC Y with
gl;IlgTﬁlé"OUTPUTO'?,Cl, 1,-100 0,1 low setpoint of -100 0C and tl":lpeh setpoint
’ of 100 and hysteresis of 05C

PRINT#1, "OUTPUTO7,C33-34,11" * Configure channels 33 and 34 for
VOLTS type (100 mV range) and no
setpoints

PRINT#1, "OUTPUTO07,C65,2" ' Configure channel 65 for TC type K

with no setpoints
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PRINT#1, "OUTPUTO7, X" ' Execute the above configuration (The
TempScan/1000 15 now scanning the above
configuration)

PRINT#1, "OUTPUT07, ULl3X" ' Get the Last readmgs of configured
channels

PRINT#1, "ENTERO7" ' Retrieve response

INPUT AS ' Screen shows
+0034 40-0103 00+0012 30+0004 60
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Define Custom Table D

Type System
Execution Deferred

Dt,c,p.l,h,e

Defines a custom table where t 15 the table number to be defined, < 1s
the card type, p 15 the PGA value, 1 1s the low hmit, h 1s the high
it and e 15 the number of entries

D? Table Defimtion Query Response 1s Dt,c,p,1,h, e as defined above

To use mput types other than the predefined types, the TempScan/1000 can be programmed
with custom lineanzation lookup tables The Define Table command 1s used to specify the
contents of a custom table The D command parameters are used to assign the table number,
allocate memory for the new table and assign values which are commen through the table
structure

For custom channel type tables, use a table number in the range of 100-110 For custom
cold junction tables, use a range of 228-238 Note for any one channel, the table number
for the channel type +128 must match the table number for the cold conjunction table

This command 1s used in conjunction with the Set Table Eniry Pomnter (W) and Load Current
Entry {2) commands Refer to Sectton 3 16 for custom table details and parameter specifications

Note. To delete a custom table, enter 0 (zero) for number of entries.

Example.
PRINT#1, "ouTPUTO7,D101,0,0,-20000,20000,5X"

* Define table #101 with
1 T/C card type

2 PGA of 0

3 Low hmut of -20,000
4 High hmut of 20,000

5 5 entries

PRINT#1, "QUTPUT0O7,D102,0,0,0,0,0X" * Delete table #102

PRINT#1, "OUTPUTO7,D?X" ' Return current custom table
definition

PRINT#1, "ENTERO7"

LINE INPUT &2, AS

PRINT A%
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End Calibration Mode E

Type. Calibration

Execution Immediate
E Terminate Calibration Mode

To use this command the TempScan/1000 must be 1n Calibration Mode The End Calibration
Mode command 15 then used o take the TempScan/1000 out of Cahbration Mode Once
this command has been executed the TempScan/1000 will no longer be mm Calibration Mode
and the Enter Calibranion Mode command (K) must be issued to re-enter Calibration Mode

Example.
PRINT#1, *OUTPUT07,K12345X" ' Enter Calibration Mode
" Apply precision voltage
PRINT#1, “"OUTPUTO7,H545X" * Will calculate offsets for slave #9, card #1

Wait for command to complete
(Refer 10 Section 7114)

Apply precision voitage of -500 mV

PRINT#1, "OUTPUTO7,G545,1X" ' Calibrate negative %am for thermacouple
’ onslave #9, card #

Wait for command to complete
(Refer to Section 7114)

Apply precision voltage of +50 0 mV

PRINT#1, "OUTPUTO07,G545,1X"

Calibrate #Sosmve ain for thermocouple
onslave #9, card #1

Wait for command to complete
(Refer to Section 7114)

Apply temperature of 90 0°C

PRINT#1, "OUTPUT07,J21,2,90 O0X" ’ Calibrate cold junction offset for channel 21
' on the Master Unit Card

Wait for command to complete
(Refer to Section 7114)

Remove precision voltage
PRINT#1, "OUTPUTO7,EX" ’ End Cahbration Mode
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Error Status E?

Type System
Execution Deferred

E? Error Status Query 1s used to determine the present error condition of the
TempScan/1000 After execution of the Error Query command, the unit re-
sponds with one of the following error codes

E00O No error has occurred
EQO1 Invahid device dependent command (IDDC) Due to a command syntax er-
ror

E002 Invalid device dependent command option (IDDCO) A command parame-
ter was out of range or missing

E004 A Channel Configuration Error, E004, indicates that a channel has been
inappropriately configured, either because the channel 15 not present or be-
cause the specified channel type 1s not compatible with the card type in-
stalled

EQO08 A Cahbration Error, E008, occurs when the card calibratton has failed or
has been inappropnately calibrated

EOL6 A Tngger Overrun Error, E016, occurs when more than one tngger event
occurs for a given ingger state or when a non-expectant trigger event oc-
curs

E032 An Open TC Error or Range Error, occurs when the hardware circmtry de-
tects an open thermocouple, or when the software detects the A/D mput
has maxed out or exceeded s lineanzation

E064 Custom Table Emor, E064, ndicates that a Custom Table has been inap-
propriately defined or has not been loaded properly This error usually oc-
curs because Custom Table 15 out of memory or the nappropnate
specification of the Custom Table Location Pointer (K command)

El128 A Command Conflict Error, E128, indicates the issuance of a command
that 15 1 conflict with other commands that have been issued or the cur-
rent configuration This error uswvally occurs when a command 1s 1ssued
that cannot be performed because of the current state of the
TempScan/1000 For instance, if the Timebase Interval (I command) 1s 1s-
sued during an acquisttion (tstart 0)

The Error Status query 1s used to determine the present error conditton of the TempScan/1000
When an error has occurred, the error indicator light on the front panel of the TempScan/1000
turns on

After execution of the Error Status query, most emror conditions are cleared Ermror conditions
may also be cleared by 1ssuing a U0 ( Event Status ) command to the TempScan/1000 The
ERROR light will remamn on until an E® or U0 command is executed to clear the error
condition
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Examples.
PRINT#1, "CLEARO7" ' Reset the TempScan/1000
PRINT#1, "OUTPUTO7, E°X" ' Request error status

PRINT#1, "ENTERO7"

INPUT#2,AS$

PRINT AS% " Display shows E000, no errors have occurred

PRINT#1, "OUTPUTO7,K3 X" * Send an illegal command option to the TempScan/1000
* (Note ERI%OFI indicator light turns on)

PRINT#1, "OUTPUT07,E?X" ' Request error status (ERROR lhight turns off)

PRINT#1, "ENTERO7"

INPUTH#Z,AS
PRINT AS * Display shows E02 (Invalid Device Dependent
* Command Option)
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Data Format F

Type System
Execution* Deferred

Fengr, format
Configures the mpul and output data format for the TempScan/1000 where
engr (0 <= engr <= 4) 1s the engineering units and £ (0 <=
format <= 3} 1s the reading format

F? Response Format Query responds with Fengr, format as defined above

The Format command configures the mput and output data format for data input to/output
to/from the TempScan/1000 The Reading Format (F command) requires two arguments The
first 15 the engineering units, the second 1s the reading format

The engineenng umts 15 used by the TempScan to perform the necessary conversions to the
raw data to place the data m the type of engmeenng umts which user desires to work n
The valid engineenng umts are as follows

0 - Degrees Celswus (default)

1 - Degrees Fahrenheit

2 - Degrees Rankin

3 - Degrees Kelvin

4 - Volis
The format 1s used by the TempScan to place the readmngs in a format which the user
desires to work with The vahd reading formats are

0 - Engineening Unuts (default)

1 - Bmary (Low Byte/High Byte)

2 - Binary (High Byte/Low Byte)

3 - Counts (ASCII)
When the TempScan 1s mputting or outputting data 1t first references the current reading

format If the reading format 1s 0 (Engineermg Umts), 1t will then reference the cument
settings of the engineering units and then perform the necessary conversion

Data Input Formats:

The Data Formats (F} command determines the format of readings input from the controller
However, the only readings mput from the controller come 1n the form of command parameters
and there are only two commands which take readings as parameters, the Channel Configuration
(C) and the Set Tngger Level (L) commands These are the only command parameters over
which the Reading Format (F) command has control

With both the C and L command the F command may detertmine the format of the hysteresis
parameter The F command may also determune the high and low setpoint format n the C
command
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The reading parameters for the C and L commands cannot be 1ssued in binary format If
binary format is specified by the F command these parameters will be interpreted as
Engimneering Units

These parameters will always be interpreted as Engmeenng Units (as cumently defined by
the Engmeenng Umts argument of the F command) except when the Counts format 1s
specified When the Counts format 1s specified, these parameters are interpreted as Counts
For additional information on the different format types, see Section 37

If readings are interpreted as Counts or Binary format then the engineenng umit parameter
of the F command 1s 1gnored

Data Output Formats,

Data output formats differ shightly from data input formats n that binary formats may be
used for Channel Data Channel Data 1s the only output data which may use the binary
format (if 1t 15 specified) Channel Data 1s defined as data ongmnating from the High/Low/Last
(HLL) Regsters or the Acquisition Buffer The commands that mihate Channel Data output
are the R, R#, U4, U5 and U13 command However, Channel Data may also be output as
Engineering Units and Counts

Data output formats for command quenes will follow the same rules as data mput formatting
As mn the case of data mput formats, all readings output will be in Engineening Units uniess
Counts 1s specified However, there are only 3 command quenes which need to follow the
F command format in this fashion They are C?, L? and U8 command queries

It also should be noted that readings are only converted to the specified engineenng umts
if the associated channel type 15 a channel that supports those engineenng units For example
if the specified channel 1s a volts channel and the engineering umts 1s 0 (degrees C), the
reading will be interpreted as volts, not a temperature 1n degrees C

The following table shows the effect of the Data Formats command on readings input/output
formats for the commands and quenes over which it has control

READING FORMATS

Command Engr. Umits (0) |Bwary (L/H) (1) |Bmary (H/L) (2) |Counts (3)
C Engr Umnits Engr Umts Engr Umts Counts

C? Engr Units Engr Unis Engr Umlts Counts

L Engr Units Engr Unuts Engr Unus Counts

L? Engr Unus Engr Unuts Engr Units Counts
[8}:] Engr Unats Engr Units Engr Unus Counts
U4 Engr Units Binary (L/H) Binary (H/L) Counts

us Engr Units Bmnary (L/H) Binary (H/L) Counts
Ui13 Engr Units Binary (L/H) Binary (H/L) Counts
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R

Engr Umts

Binary (L/H)

Bmary (H/L)

Counts

R#

Engr Units

Binary (L/H)

Binary (H/L)

Counts

When Bimnary formats are specified, 1t should be noted that the HLL, Scan and Block
terminator do not apply

INPUT DATA FORMATS
ENGINEERING BINARY COUNT
UNITS
Highbyte/Lowbyte |Lowbyte/Highbyte
Temperature |°C  ooor xx N/A N/A +rexxx
F  xoxxxx
R xxxxxx
K xxxxxx
Valts XX XXXXXXXXX N/A N/A Axraxx
Time/Date hh mm ss t.mm/dd/yy |N/A N/A N/A
Timebase hh mm sst N/A N/A N/A
Legend. where where
x = ASCII digit h =hours
m = minutes
§ = seconds
t = tenths
M = months
D =days
Y = years
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OUTPUT DATA FORMATS
ENGINEERING BINARY COUNT
UNITS
Highbyte/Lowbyte | Lowbyte/Highbyte
Temperature |°C  xxor xx 17/ ih 4rxxxx
F  xooxax
R xxxxxx
K xxxxxx
Volts XX Xpooooox h/1 Vh +£XXXXX
Time/Date  |hh mm ss t,mm/dd/ |hmstMDY hmstMDY hh mm ss tmm/dd/yy
y
Timebase kh mm sst N/A N/A N/A
Lepend. where where where where
x = ASCIl dignt h =hours k= high order byte|x=ASCII digit
m = minutes ! = low order byte
s = seconds
¢ = tenths
M = months
D = days
Y = years

Refer to Section 37 of the Operations chapter for more examples of these data formats

Example
PRINT#1, "OUTPUTO07 FO,0X" ' Set the umts to Degrees C and format to
' engineening
PRINT#1, "OUTPUTO07, C1,1,-100 0,100 O, , dSetpomts and hysteresis are interpreted as
1 0x" egrees C
PRINT#1, "OUTPUTO7, U4X" ' Retneve High/Low/Last readings
PRINT#1, "ENTERO7" ' Returned readings are in enginecring
* degrees C
LINE INPUT #2, BAS$
PRINT AS$
PRINT #1, "OUTPUTC7,F1l,1X" > Set the units to Degrees F and format to
* binary low/hugh
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PRINT #1, "OUTPUT07,C1,1,-100 0,100 0, .égggggga"dhY“me“s“B‘“m““ewdas

1 ox"

PRINT #1, “OUTPUTO7,U4X" ' Retneve High/Low/Last readings

PRINT #1, "ENTERO7" * Returned readings are in binary low/high
* format

LINE INPUT #2, AS$
PRINT A$
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Calibrate Channel Gain G

Type: Calibration
Execution: Immediate

Gchannel, type

Calibrate Channel Gain where channel 1s a channel number and type
1s the channel type both as specified in Chapter 7

The Calibrate Channel Gain command 1s used to calbrate the correction gain constanis for
a given shide-in card The channel gan value 1s necessary in order for the mternal firmware
to accurately nterpret readings comung from the input channels This command will take
the parameters channel number and the channel type and will calculate the gain based on

the present channel wnput voltage

Note. To achieve correct results, this command must be 1ssued twice, First with
a nepative mput voltage and then with a positive input voltage. See Section 71
for details,

Each ume the command has been issued, the precision voltage source must remain at its
value until the mgger LED stops flashing

The channel type parameters arec defined in Section 7 1

For a complete descniption for cahbrating the TempScan/1000 see the section on calibrating
the TempScan/1000

Example:
pRINT#l, " 0UTPUT07,K12345X" 4 En[er Callbranon Modc
" Apply negauve precision voltage
PRINT#1, "OUTPUT(07,G513,1" ' Calculate negative gamn for thermocouple card

-

on slave 8, card 2

* Wait for command to complete
(Refer to Section 7114)

Apply positive precision voltage

PRINT#1, "OUTPUTO07,G513,1" Calculate émsmve gamn for thermocouple card

on slave card 2

Watt for command to complete
(Refer to Section 7114)

Remove precision veltage
PRINT#1, “OUTPUTO7,EX" ' End Calibration Mode
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Calibrate Channel Offset H

Type Calibration

Execution Immediate

Hchannel

Calibrate Channel Offset where channel i1s a channel number as speci-
fied 1n Section 71

The Calibrate Channel Offset command 15 used to calibrate the comection offset constants
for a given shide-in card The channel offset values are necessary in order for the nternal
firnware to accurately interpret readings coming from the nput channels This command will
take the channel number as a parameter and calculate the offsets based on the present channel
imput voltage

Note. To achieve correct resulis, a precision voltage source of 00 mllivolts must
be apphied to the desired channel before performing this command See Section
71.

After the command has been 1ssued, the precision voltage source must remain at its value
at least unul the tngger LED stops flashing in order to achieve accurate results For a
complete descniption for calibrating the TempScan/1000, see Chapter 7

Example
PRINT#1 : "OUTPUTO7, K12345X" * Enter Callbrauon Mode

Apply precision voltage of 00 mullivolts
PRINT#1, "OUTPUTO7,H513X" * Calculate offsets for slave 8, card 2

Wait for command to complete
(Refer to Section 7114)

Remove precision voltage
PRINT#1, "OUTPUTO7,EX" ' End Calibrahon Mode
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Set Scan Interval I

Type' Acquisition
Execution: Deferred

Inorm, acq
Sets the two configurable scan intervals of the TempScan/1000 where
norm and acg are the normal and acquisiion scan wntervals which
have the form
hh mm ss t where O<=hh<=23, 0<=mm<=59, O<=s5>=59 and O<=t<=9

1> Scan Interval Query can be used to query the two scan intervals at any
time Response 1s Inorm,acg as descnbed above

The TempScan/1000 has two distinct scan intervals The first 1s the "normal” scan interval
The normal scan interval 1s used when the TempScan 1s collecung scans before the start
tngger has occurred or after stop trigger has occurred Scans in these two regions are called
pre-trigger scans and post-stop scans, respectively The second scan mterval 1s the "acquisition”
mterval This scan interval 1s used when the TempScan 1s acquinng scans after the start
trigger has occurred but before the stop event has occurred Scans n this reglon are referred
to as post-trigger scans

The norm and acg arguments represent the normal and acquisition scan intervals, respectively

The I command 15 used to set these two scan intervals The scan imterval can be set to
run as fast as the current umit configuration will allow This 1s refemred to as "fast mode™
Each of the two scan intervals can be configured as such by specifying 0000000 as the
argument for the desired scan nterval

When the I command 1s mterrogated by the TempScan, the TempScan will determine, by
examuning its current channel configuration, if 1t 1s capable of unmng at the desired mterval
If the TempScan determines that it 15 nol capable of runnmg at the desired interval it will
automatically enable fast mode for the interval(s) m question It will also 1ssue a Conflict
Error to inform the user that it 1s not running at the user specified interval

The scan interval can be programmed from a 24 hour period to a 1 second penod in
mcrements of 1 second If a scan interval of zero 1s programmed, the interval will defauit
to fast mode Likewise, if a scan imterval 1s programmed less than the TempScan/1000 1s
capable of runming at, the mterval will default to fast mode
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Example

PRINT#1 ’ Set normal scan interval to once every
OUTPUT07,I01 00 00 0,00 00 00 OX . *r:’(;’éea“d acquistion nterval to fast
PRINT#1, OUTPUTO07,I%X ' Query the current scan intervals
PRINT#1, ENTERQ7 ' Screen shows I01 00 000,00 00000
LINE INPUT #2, I$

PRINT IS
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Calibrate Cold Junction Offset J

Type: Calibration
Execution: Immediate

Jchannel, type, reference temperature
Calibrate Cold Conjunction offset where channel 1s a channel number as
specified in Section 713, type 1s the channel type and reference
temperature 1s the lemperature currently bemg applied to the selected
channel

The Calibrate Cold Junction Offset command 1s used to calibrate the cold junction offsets
for cold-junction compensation of the thermocouple signals Each thermocouple mput channel
has associated with 1t one of these temperature sensors Although calibrated at the factory,
these temperature sensors are subject to component aging which may affect thewr accuracy
as time goes on

The function of the Calibrate Cold Junction Offset command 1s to allow the adjusting of
the mternal firmware to compensate for the affects of component aging

The Cahbrate Cold Juncuon Offset command accepts as parameters the channel with which
to calibrate the sensor, the thermocouple type associated with the channel and the target
temperature to which the sensor will be calibrated

Since there are four cold junction temperature sensors associated with 32 temperature nput
channels, 1t 1s necessary to select four channels Each channel 1s associated with one of the
four cold junction temperature sensors 1n order to calibrate all cold junction temperature
sensors on a given card

Note* Four separate channels on each card must be supplied with an accurate
thermoconple signal of known warm junction temperature

The channel type parameter 15 the same channel type that 15 uwsed with the Channel
Configuration (C) command and must be mn the range of 1-9

After the command has been 1ssued, the applied thermocouple signal must remamn at its value
untul the tngger LED stops flashing to achieve accurate results

For a complete description for calibrating the TempScan/1000, see Chapter 7
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Example
PRINT#1, "QUTPUTO7,K12345X" ' Enter Calibration Mode

Apply precision temperature

PRINT#1, "OUTPUTO07,J801,2,101 7X" ' Compute cold junction offset for the

' temperature sensor associated with

' the type K thermocouple on channel
*1 on slave 13, card 1 @ 1017

' degree C

Wait for command to complete
(Refer to Section 7114)

Remove precision temperature
PRINT#1, "OUTPUTO7,EX" ' End calibration mode
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Enter Calibration Mode K

Type: Calibration
Execution. Immediate

Kkeyword
Enter Calbration Mode 1f keyword 1s comrect keyword 1s in the form
nnnnn where n 15 a single digit

K? Calibration Query returns Kkeyword, as defined above

The Enter Calibratton Mode command places the TempScan/1000 into Calibration Mode
While 1n Calibrabon Mode the TempScan/1000 may be calibrated using any of the defined
calibration commands In addition, all other TempScan/1000 commands are vahd dunng
Calibration Mode However, if the TempScan/1000 1s not in Calibration Mode, none of the
defined calibration commands are vahd and if these commands are 1ssued to the TempScan/1000
an error condition will be generated

The K command requires, as a parameter, a pre-defined keyword This keyword must match
the existing keyword defimtion i order to enter Calibration Mode If the keyword 1s not
the correct keyword Calibration Mode will not be entered and no calbration commands
processed

Note H the keyword becomes lost or forgotten a new keyword can be 1ssued
with the *K

Example.

PRINT#1, "OUTPUTO7,K12345X" ' Eater Calibration Mode Keyword="12345"
PRINT$#1, "OUTPUTO7,U2X" * Check for Keyword Error

PRINT #1, “ENTER(O7"

INPUT#2, C% * Get the Calibration Status Register

IF (C% AND 1) THEN * Is there a keyword error?

PRINT, "ERROR~-INVALID KEYWORD

HALT ' If so, stop execution
ENDIF
* Apply precision veltage of 0 0 milhivolts
PRINT#1, "OUTPUT10,H513X" ' Calculate offset for slave 8, card 2
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PRINT#1,

Command Reference

' Wait for command to complete
(Referto Secuon7114)

' Wait untif tngger LED stops flashing

* Apply negative precision voltage

"OUTPUT10,G513,1X" * Calculate negative gain for slave 8, card 2

* Wart for command to complete
(Refer to Secion7 11 4)

' Apply positive precision voltage

PRINT#1, "OUTPUT10,G513,1X" * Calculate positive gain for slave 8, card 2

FRINT# 1, "EX"

642

* Want for command to complete
(Refer to Section7114)

* Remove precision voliage
' End Cahibration Mode
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Set Trigger Level L

Type: Channel

Execution: Deferred

Lchan, level, hyst
Set the level to be used when the start or stop trigger event is set to
Tngger on Above Level or Tngger on Below Level chan (l<=chan
<=992) 15 the channel on which to test the level condition level is the
level which readings are tested against to determune 1if the level has been
exceeded The hyst value 15 hysteresis value to be associated with the
specified level

L? Query Trigger Level may be used to query the current level setting Re-
sponse 15 Lchan, level, hyst where chan, level and hyst are de-
fined as above

This command simply sets the level against which the testing of channe! readings should be
performed The Tngger Configuration (T) command should be used to configure whether
the level condition should be tested for going above the specified level or below the specified
level Note this command 1s only vahd for tngger start/stop cvents of T4 and TS5

The level 1s the value, which, if exceeded (by gomng above or below 1t as defined), should
generate a mgger event The hysteresis value 1s the value that, in aggregate with the level,
1s used to test whether the level condition sull persists The level conditton wiil persist untl
the channel readings no longer exceed the level as specified Further, 1n order to come out
of the level condition, the channel readings must not exceed the aggregate of the level and
hysteresis values

The format for the level and hyst arguments follow the rules for readings input defined
under the Format (F) Command and m Section 37

Example
PRINT#1, “OUTPUTO7,FO0,0X" > Set the format to be degrees C

' engineering format

* Set the level channel to be channel
PRINT#1
.. ‘ " * 1 at a level 10000 degrees C with 2 '

OUTPUTO7,L1,1000 0,10 OX hysteresis of 100 degrees C

PRINT#1, "OUTPUTO7,L°X" > Read the current level seting
PRINT#1, "ENTERQ7" * The screen shows L0O1,+1000 0,+0010 0
LINE INPUT #2, LS
PRINT L&
PRINT#1, "OUTPUTQ7,T4,5,0,0X" ' Set the TempScan to start on channel

* going above the level and o stop on

' the channel going below the level
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SRQ Mask M

Type System
Execution Deferred

Mnnn SRQ Mask Query uses the IEEE 488 Service Request (SRQ) mechamsm
to inform the IEEE 488 bus controller of the following conditions

MO00 Power-on Default Mask Value
MOO1 SRQ on Alarm

M002 SRQ on Trnigger Event

M004 SRQ on Ready

M008 SRQ on Scan Available

MO1l6 SRQ on Message Avallable (MAV)
MO32 SRQ on Event Detected

M128 SRQ on Buffer Overrun

M? SRQ Mask Query Response 1s Mnnn where nnn 15 one of the condition
codes

The SRQ Mask command uses the IEEE 488 Service Request (SRQ) mechamsm to inform
the IEEE 488 bus controller of the existence of several conditions These conditions are
descnbed in detail below Multiple conditons can be enabled simultaneously If mulizple
conditions are contained within the same command string, each SRQ Mask command should
be proceeded by an Execute (X) command The resulting SRQ Mask register value 1s the
logical ORed value of the mdividual values sent Alternately, the entire value of all the
desired conditions may be sent within one SRQ Mask command The programmed SRQ
Mask remains enabled untit the receipt of a MO command or the detection of a Device Clear
(DCL) or Selected Device Clear (SDC)

Mnnn SRQ Mask Query uses the IEEE 488 Service Request (SRQ) mechamsm
to inform the IEEE 488 bus controller of the existence of several condi-
tions These conditions are described below

M0O00 This 15 the power-on default mask value It disables the TempScan/1000
from generating service requests by clearing the entwre mask to zero

M001 SRQ on Alarm Sending this command will enable the TempScan to gener-
atc an SRQ when 1t has recognmized that one or more channels has gone
into alarm condition (See the C command on how to configure an alarm
condition)

M002 SRQ on Trigger Sending this command allows the TempScan/1000 to gen-
erate a service request when 1t has detected a valid tngger from the pro-

grammmed tngger source
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MO004 SRQ on Ready This command causes a service request to be generated
when the TempScan/1000 has completed executing a set of commands
from the IEEE 488 bus coniroller This 1s used to allow the bus control-
ler to attend to other bus matters while the TempScan/1000 1s changing
Its 1internal state

MOCB SRQ on Scan Available Sending this command will cause the TempScan
to generate an SRQ when at least one scan 1s available to be read n the
acquisition buffer

MO1l6 SRQ on Message Available (MAV) Sending this command will cause the
TempScan to generate an SRQ when there 1s data available in the output
queue to be read

M032 SRQ on Event Detected Sending this command will cause the TempScan
to generate an SRQ when at least one of the defined events (See the N
command on how to define events) in the Event Status Register has oc-
curred

M128 SRQ on Buffer Overrun Sending this command will cause the TempScan
to generate an SRQ when 1t has detected that an overrun of the acquisi-
ton buffer has occurred

Example:

PRINT#1, “OUTPUTO7,MOX" ' Clear the SRE

PRINT#1, "OUTPUT07,M1 X M2 X" * Set the TempScan to SRQ on Alarm or
Trngger

PRINT#1, "OUTPUTO7,M?X" ' Read the current SRE

PRINT#1, "ENTERQ7" * Computer screen shows M003

LINE INPUT #2, MS$

PRINT M$
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Event Mask N

Type System

Execution Deferred

NO Clear Event Mask

N1 Acquisition Complete

N2 Stop Event

N4 Query Error

N8 Device Dependent Error

N1é Execution Eror

N32 Command Error

N64 75% Buffer Full

N128 Power On

N? Evenztsglask Query Response 1s Nnnn where nnn 1s where (n>=000,
n<=,

This command directly sets the Event Status Enable Register (ESE)} ESE determines which
conditions 1n the Event Status Register (ESR) are enabled to generate Event Status register
Bit (ESB) 1n the Senal Poll Status Register See Section 3 10 on the TempScan/1000 Seral
Poll Model for complete details

NO Muluple ESR bits can be enabled simultaneously by issumng them sepa-
rately or by combining them i one command string The programmed
event enables remain sel until a Clear Event Mask (NO) command 1s sent
or the controller sends a *R command

N1l Sending the Acqusttion Complete (N1) command allows the setting of the
ESB if the TempScan has deternuned that the configured acquisition has
completed

N2 Sending the Stop Event (N2} command allows the setting of the ESB
when the pre-defined stop event of a configured acquisition has occurred

N4 A query error (N4) 1s set when an attempt 15 made to read data from the

output queue when no data are present or data in the output queue were
lost Data may be lost when too many data are requested to be buffered
in the queue (for example, 1ssming multple commands to return data with-
out ever reading them)

N8 A device dependent error (N8) 1s set when a conflict in programmed pa-
rameters 15 detected This 1s also referred to as a conflict error
Nlé6 An executron error (NO16) 1s set when a parameter exceeds valid lumts

for a particular command This 1s also referred to as Invalid Device De-
pendent Command Option (IDDCO) etror
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N32

N64

Niz28

Example:
PRINT#1,

PRINT#1,
PRINT#1,

A command error (NG32) 1s set when an illegal command 1s sent Lo the
TempScan/1000 This 1s also referred to as Invalid Device Dependent Com-
mand (IDDC) error

A Buffer 75% Full Sending the N64 command wiil allow the setting of
the ESB when the TempScan has determined that the acquisition buffer 1s
at least 75% full

A power on (N128) 15 set whenever TempScan/1000 1s first powered up
or a *R 15 1ssued

"OUTPUTO7,N0 X"  * Clear the ESE
"QUTPUTO7,N> X" ' Read ESE
"ENTERO7" " Computer screen shows N0OD

LINE INPUT #2, N3

PRINT NS$
PRINT#1,

PRINT#1,
PRINT#1,

LINE INPUT #2, N$

PRINT NS$
PRINT#1,

9/94 Rev 21

"OUTPUTO7, NIN2X" * Set enable ESB setung on pre-tngger count

* sauisfied or acquisition complete
"QUTPUTO7,N? X" * Read ESE
"ENTERO07" ' Computer Screen shows N003
"OUTPUT07,M32 X" ' Set SRQ on Event Detected (ESB) SRQ wiil

' now be generated when pre-trigger count 1s

' sanisfied or the acquisiion completes
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Set Digital Outputs O

Type System
Execution Immediate

Obankl, bank2, bank3, bank4
Set Digital Outputs will set the digital outputs or output range where each
argument 1s a bit map of the corresponding 8-bit bank ( 0 <= bankn
<= 255, bankn = 999)

ol Digital Qutput Query returns the current state of the digital output as
Obankl, bank2,bank3, bank4

The Set Digital Outputs command may be used to force any of the 32 digital outputs
(separated mto four 8-bit banks) on the TempScan/1000 to a certain setting

The bank to digital output mapping is as follows

Bank [Digital Output
1 1-8
2 9-16
3 17-24
4 25-32

Each argument represents the desired bit mapping for the comesponding bank of digrtal
outputs The argument 1s a decimal number, which, when converted to binary format 1s the
desired settings for that bank of digital outputs For example, an argument of 201 for bank2
would be interpreted 1n bipary as 11001001 (wath "1’ as active high and '0° as active low)
This would affect the digmital outputs of bank 2 as follows

Digatal Outputs
9 10 11 12 13 14 15 16
high high low low high low low high

It should be noted that the setting of a bank will force the digital oulputs to the specified
setting regardless of the current state of the digital outputs (such as if an alarm has been
assigned to the output)

If 1t 1s desired to not affect a certain bank (maybe because 1t 15 being used for alarm
outputs), a value of 999 can be used for the argument for that bank This will effectively
'mask off' that bank from being updated

648 9/94Rev 21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Command Reference Chapter 6

The TempScan/1000 has eight digital mmput lines and thurty-two digital output lines available
on a rear panel DB50 connector The digital output can be conirolled either "automaucally”
via the alarm settings or manually using the Set Digital Outputs (0) command To determme
the digital output state, use the U Status commands

The Set Digital Qutputs (O) command allows the user to enter an output range and specify
whether the output should be cleared (logic false) or set (logic true) This comumand will
force the specified digital output to the specified condition A "1" will dnve the corresponding
digital output(s) high Likewise a "0" will dnve the corresponding digital output(s) low

Each digital output line will drive five (5) standard TTL loads All digital mnput lines are
one-eighth (0 125) TTL loads All mputs are protected against damage from high static
voltages Normal precautions should be taken to hmmt the input voltages to =03 to +53
volts All digital /O lines are referenced to digital ground (Pin 20) The pinouts of the
TempScan/100¢ Digital /O connector are descnbed 1n Section 27 2 of the Installation chapter

Example:

PRINT#1, "OUTPUTO7,0?X" " Gel the current state of the digital outpuis
FPRINT#1, "ENTERO7" ' Screen shows 0128,255,065,024

LINE INPUT #2, ©N$

PRINT N$

PRINT#, ' Set banks 1,3 and 4
*10UTPUTO7,00,999,76,234X"

PRINT#, "1O0UTPUTO07,07X" * Get the current state of the digital outputs
PRINT#1 > Screen shows 0000,255,076,234 (note

' that bank 2 did not change)
LINE INPUT #2, 0%

PRINT O©O%
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Program Trigger Times P

Type Channel
Execution Deferred

Pstart, stop
Program Trigger Times where start and stop are the start and stop ab-
solute tumes, respectively and who have the format of the standard
ume/date stamp (H MM S8 TempScan/1000,mm/dd/yy) as described 1n sec-
tion 362

P> Programmed Time Query provides the current start and stop times in the
form Pstart,stop

The Program Tnigger Times command may be used to set the trigger start and/or stop times
for an acquistion that 1s configured for start and/or stop on Absolute Time as configured
by the Tngger Configuration (T) command

The Program Trigger Times command 1s to be used in concert with the Tngger Configuration
command when 1t 1s desired to begin andfor stop an acquisition on certan times and/or
dates The values of the start and stop times are only used when the start and/or stop events
have been configured for Absolute Time

If only the start time 1s needed the stop argument should be set to G0 00 00 0,00/00/00
Likewise if only the stop time 1s needed the start argument should be set to
00 00 00 0,00/00/00

In addition to the ability to start/stop on a particular time/date the TempScan has the ability
to stop/stop at a particular tiume, independent of the date If the date for the start/stop tme
15 of no concern then the date portton of the time/date field should be set to 00/00/00 In
this way the TempScan can start or stop an acquisition at a particular time regardless of

the date This feature 1s particularly useful when using the auto-rearm feature of the TempScan
since 1t will allow the collection of data at a particular ime each day without user ntervention

Example
PRINT#1, *“OUTPUTO7, S12 54 00 0,01/01/93X"

' Set the TempScan/1000S internal
clock

PRINT#1, "OUTPUTG7, POl 00 00,0,01/01/93,02 00 00 0,01/01/93X"

" Set start(l 00 am) and stop(2 00 am)
acquisition times

PRINT#1, "OUTPUTO07, T9,9.,0,0X" " Configure for start/stop on Absolute
Time
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Query Terminator Q

Type: System
Execution. Deferred

Qresponse, hll,scan,block, separator
Set the query terminators with the parameters descnibed below

Q7 Terminator Query will query the terminator settings where the response
has the form Qresponse,hll, scan,block, separator

The Query Termunators command i1s used to set the query terminators, where response
1s Tesponse lermunator for general purpose quenes issued by the controlier These queries are
queries that do not request High/Low/Last or Acqusition Buffer data This terminator i1s used
in all query responses unless the query references data in the High/Low/Last registers or the
Acqmsition Buffer These types of quernies have separate terminators as descnibed below

The hll argument spectfies the channel terrmnator to be used for quenes which request
data residing i the High/Low/Last registers When this terminator 1s specified the terminator
will be mserted between each channels response when a High/Low/Last register query request
is made The quenes that request High/Low/Last register data are U4, U5, Ul13, R#

The scan argument specifies the terminator which will follow each scan that 1s output when
a query request 15 made for Acquisition Buffer data When a query request 1s made for
Acqusition Buffer data this terminator will be used to terminate each scan as 1t 15 oulput
to the wnterface This will be true except for the last scan m the block In this case the
trigger block terminator (see below) will be used to terminate the scan and the block The
only query command which requests Acqusition Buffer data 1s the R command

The block argument specifies the termunator which will follow each tngger block that is
output when a query request 1s made for Acquisihon Buffer data When a query request 1is
made for Acquisition Buffer data this termunator will be used to terminate each tngger block
as 1t 1s output to the interface This termunator will be n effect dunng Read Buffer Data
commands {R) commands It should be noted that the last scan in the trigger block to be
output will be terminated by the defined tngger block terminator rather than the scan
terminator

Each of the above arguments may be defined as follows

Type (IEEE-488 Senal
0 |None None
1 |CR LF/EOI |CR LF
2 |CRLF CR LF
3 |LF CR/EOI |[LF CR
4 |LF CR LF CR
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5 |CR/EOIL CR
6 |[CR CR
7 |LF/EOI LF
8 |LF LF
9 |USER/EQI USER
10 |USER USER

Where Type 1s the argument and where USER 1s the user defined terminator as defined by
the User Termunator (V) command

The fifth argument, separator, specifies whether or not a separator character should be
placed between each returned reading in the buffer scan data This field will be in effect
during Read Buffer Data (R) commands The value of this field 1s interpreted as follows

0 - Place no separators in returmed buffered scan data when 1t 15 read

1 - Place a separator, whose value 1s determined by the current User Terminator (V
command) setting into the returned buffer data when 1t 15 read

The following table summanzes terrmnator usage with all possible commands 1n ASCII mode
No terminators are used m binary mode

Command Response HLL Scan Block Separator
R1X X 0
R2X 0 X 0
R3X o X 0
Ri#tnX X
R#n-mX o X
U4x 0 X
UsXx 0 X
Ul13X 0 X
All others X

Legend X - the termunator is asserted at the end of the response
o - the termnator 1s asserted within the reponse to separate channel and scan readings
if blank - the termunator does not affect the command
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Example.
PRINT#1,

PRINT#1,
PRINT#1,

PRINT#1,
PRINT#1,
PRINT#1,
PRINT#1,
INPUT#1
PRINT#1,
INPUT#1
PRINT#1,
INPUT#1
PRINT#1,
INPUT#1
PRINT#1,

PRINT#1,
PRINT#1,

+0104 20
+0010 40
-0064 10
+0006 30

"QUTPUTO7,C1-4,1X"
"QUTPUTO7, FO, 0X"
*QuUTPUTO07,07,7,0,0,0X"

"OUTPUTO7,Q=X"
"ENTERO7"
“QUTPUTO07,Ul3X"
"ENTERO7"

RS
"ENTERO7"

AS
"*"ENTERQ7"

As
"ENTERO7"

AS
"QUTPUTO7,Q7,7,0,.0,0X"

"OUTPUTO7,U13X"
"ENTERO7"
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' Configure four channels (Type J)
' Configure Engr Unmits Degrees C

' Set the normal and the HLL terrmnators to
LE/EO!I and the scan and block terminators
to None

' Get the current query terminators
' Screen shows Q07,07,00,00,00

Request the Last readings

Get reading for channel 1

Screen shows +0104 20

' Get reading for channel 2
' Screen shows +(01040

' Get reading for channel 3
' Screen shows - 0064 10
Get reading for channel 4
' Screen shows +0006 30

to LF/EQOI
L., scan and block terminators

7

Set the response
* and Lhe
to None

' Request the Last readings

' Get readings for channels 1-4 Screen
shows
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Read Buffered Data R

Type Buffer

Execution. Deferred

Rtype  Read scan data from the acqusiion buffer where type 1s the type of
data request being made

R? Query the Data Buffer returns the contents of the data buffer as defined
above

The Read Buffered Data command may be used to extract scan data from the acqusition
buffer

The type argument may be defined as follows

1 - Read the oldest scan currently residing 1n the acquisition buffer

2 - Read the oldest complete trigger block currently residing in the acquisition buffer
3 - Read all the scan data that currently resides i the acqusition buiffer

This command may only be used to extract data from the acquisition buffer which has been
collected as a result of an acquisition that has been previously configured (See the Trigger
Configuration (T) command in this section)

Since the buffer of the TempScan/1000 1s orgamzed as a FIFO, the Read Buffer Data
command will always read the oldest data available in the buffer first As the controller
requests buffer scan data, the TempScan/1000 supples the oldest available scan After the
scan 1s supplied, that scan 1s no longer available As scan data 1s read from the acqusition
buffer the data 1s removed from the buffer and, thereafter, may not be reference or read

These commands operate as follows When a Read Buffer Data (R} command 15 mterpreted
the requested scan data (if it exists) 18 moved, one scan at a time, from the Acquisition
Buffer to the output queue where 1t will wait 1n state until the user removes 1t Once the
data dlS removed from the ouwtput queue, the next Read Buffered Data command may be
1ssue

For each of these commands, if the appropriate amount of scan data 1s not n the acquisition
buffer at the time these commands are 1ssued a Conflict Emror will result

The Scan Available bit in the Status Byte (STB) register may be quenied or Senal Polled
to determine if there 1s any buffer scan data available For a more complete descnption of
how much data 1s available in the acqusiion buffer at any particniar tme the U6 (Buffer
Status String) command may be 1ssued

The Set Query Terminators (Q) command determines the format for the terrmnators for
acquisition buffer data For additional information regarding the acquisiton buffer terminators
see the Set Query Terminators (Q) command n this section
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Example*

St = 0 * Want for a scan

While (8% and 8) = 0

PRINT#1 “"SPOLLO7"

INPUT#2, S%

WEND

PRINT#1, "QUTPUTO7,R1X" * Get the scan

PRINT#1, "ENTERQ7"

LINE INPUT#2, AS
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Read Last Readings R#

Type System
Execution Deferred

R#chans
Quenes Last reading from the HLL Regsters for specified channel(s),
chans 15 the desired channel or range of consecutive channels to read

The Read Last Readings command allows the user to query the Last reading from the HLL
Registers for specified channel(s) The chans argument may have the form

chans For a single channel (where 1 <= chans <= 992)

firstno-lastno Forarange of channels (where 1 <= firstno, lastno <=992)

This command will return a subset of the Query Last (U13) command It allows the specifying
of specific channels within the current channel configuration This command 1s useful for
querymng specific channels without having unwanted channels returned The response to this
command takes the same form as the U13 command, whereby each reading conforms to the
reading output format specified by the Data Format (F) command In additicn, each channel
1s termunated by the HLL terminator as specified with the Q@ command

If the specified channel, or a range of channels, 1s not currently defined in the scan group
as configured by the Channel Configuration (C) command a Conflict Error will be flagged

Example-

PRINT#1, "OUTPUTO7,C1-32, 1X" " Configure channels 1-32 for TC Type J
PRINT#1, "CUTPUTO7,F1, OX" ' Set format for engineening units degrees F
PRINT#1, "QUTPUTO7, R#32X" ' Get the Last reading for channel 32
PRINT#1, "ENTERO7" * Screen shows

+0103 20 * (channel 32 15 1032 C)

LINE INPUT #2, RS

PRINT R

PRINT#1, "OUTPUTO7,R#1-4X" ' Get the Last readings for channels 1-4
PRINT#1, "ENTERO7" ' Screen shows

-0003 7040005 6040010 20+0024 40 ! (channe] 1 1s -37 C, channel 2 15 56 C‘
channel 3 15 102C,

LINE INPUT #2, RS
PRINT R#
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Set Real Time Clock S

Type: System
Execution Immediate

Stime  Set Real Time clock where time 1s the desired setting for the cumrent
time and date

s5° Real Time Clock Query returns Staime where time will have the format
as specified for the standard time/date stamp output format

The Set Real Time Clock command 1s used to set the TempScans mternal real-ime clock
The ume argument follows the same format as the standard ume/date stamp mput format as
specified 1n Section 372

The Set Real Time Clock command 1s used 1o set the battery backed intemal real-tume clock
of the TempScan/1000 In order for the uime/date stamped data to be accurate, the nternal
real-time clock must be set to an accurate time/date Once set, however, the battery-backed
real-time clock will remember the current time, even when powered-off

Example:

PRINT#1, "OQUTPUT07, S 14 00 00 0, 4/30/93X" ' Current date and time
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Trigger Configuration T

Type Acqusition
Execution Deferred

Tstart,stop, re-arm, sync
Tngger Configuration 1s used to configure an acquisiuon of scan data
where start and stop arguments are the start and stop events, respec-
uvely, for the acqusition The re-arm argument 1s a flag to determne
if the umt should comtinue acquinng after the first acquisiion completes
And the sync argument 1s a flag which determines 1if the TempScan
should synchromze the acquisttion events with the internal timebases (see

I command)

T> Tngger Configuration Query returns Tstart, stop, ream, sync where
start,stop,ream and sync as descnbed above

The Trnigger Configuration command 1s used to configure an acquisihon of scan data start
and stop arguments are the start and stop events, respectively, for the acqmsition The valid
values of the start and stop arguments are defined below The re-arm argument 1s a
flag to determine if the umit should continue acquinng after the first acquisiion completes
And the sync argument 15 a flag which determmes if the TempScan should synchromze
the acquisiion events with the mternal timebases (see I command) Both the re-arm and
sync arguments are flags and, as such, require 2 '1’ to turn the given feature on and a
0" to turn the given feature off

The start acquisiion event deterrines the way in which an acqusition 1s signaled to begin
Likewise, the stop acquisition event deterrmnes the way in which an acqusition 1s signaled
o terminate This signal to stop or start on a certain event will, at umes, be referred to as
a "tngger" There are a number of ways to define these events/tnggers The valid acquisition
events are defined as follows

Start/Stop Tngger Defimtions
Trgger Type Event/Trigger
0 None - Event Not Defined
Tngger on Command(See "@" command)
Tngger on GET (IEEE-488 only)
Trngger on Talk (IEEE-488 only)
Tngger on Channel Above Level ( L. command)

Tngger on Channel Below Level ( L command)

Togger on TTL Signal Rising

-~ [ [ A [ [ [

Tngger on TTL Signal Falling
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Tngger on Count (Y command)
9 Trigger on Alarm Turmning On (C command)
10 Tngger on Alarm Tuming Off (C command)
11 Tngger on Absolute Time (P command)

The Tngger Configuraton command 1s the cenwral command which controls how an acquisition
1s to be configured Upon execution of thuis command the TempScan cnters the acquiring
mode This will be indicated on the front panel by the flashing of the TRIGGER hght If
a pre-tmgger has been configured (via the Y command), then the sampling for pre-trigger
data will begin at this hme

Since the Tngger Configuration command controls the configuration of an acqusition all
other acquistion dependent commands should be sent before the Tngger Configuranion
command 1s sent to the TempScan The commands which should be sent to the TempScan
pnor to the Trnigger Configuration command will depend on the deswed start and/or stop
triggers For instance, 1f configuning for Trigger on Command mt would not be necessary to
send the Set Tngger Level (L) command The following 1s hst of trigger types and their
associated required prior 1ssue commands

Trigger Type |Pre-Tng/Post Stop |Required Prior Issue Commands
1 yes LY
1 no |
2 yes LY
2 no I
3 yes LY
3 no I
4 yes LY,L
4 no LL
5 yes LY.L
5 no ILL
6 yes LY
6 no |
7 yes LY
7 no I
8 -- LY
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9 yes LY,C,A (A 1s optional)
no I,C,A (A 15 optional)

10 yes LY,C,A (A 1s optional)

10 no ILC,A (A 1s optional)

11 yes LY,P

11 no LP

It should be noted that if the start and stop tngpers are of different types, a combination
of the start and stop pnor issue commands 15 required

The Trgger Configuration Command 15 used to configure the manner in which scans are o
be acquired It sets the sources to determme when an acquisiion is to be imtiated and when
it 15 to be termnated It also determines how these acquisiion sources are to be (if at all)
synchromzed with the intemal scan intervals (I command) Likewise, 1t may allow the
acquisition to re-enable nself (with the same configuration) after the imtial acquisition has

been terminated

The first parameter, start, defines the event that 1s to take place in order for the
TempScan/1000 to begin acquinng scans This event 1s refered to as the Start Tnigger When
the TempScan/1000 has recogmzed that a Start Tnigger has been encountered it will begin
acquining scans at that point The first of these scans, the Start Tngger scan, will be ume/date
stamped for later reference Also, when the Start Tngger 15 recognized the Tnggered Bit
(02) of the Status Byte will be set and the TRIGGER lhght on the front panel will turm on

The second parameter, stop, defines the event that 1s to take place in order for the
TempScan/10C0 to stop acquinng scans This event 1s referred to as the Stop Tngger When
the TempScan/1000 has recogmzed that a Stop Tngger has been encountered 1t will stop
acquinng scans at that pomnt (unless post-stop count 1s defined, see Y command) The last
scan collected, the StopTrigger scam, will be ume/date stamped for later reference Also,
when the Stop Tngger 1s recogmized the Tnigger Bat (02) of the Status Byte will be cleared
and the TRIGGER light on the front panel will turn off

The third parameter, re-arm, determines 1if, after the imtial acquusition, the acquisition should
be re-enabled automatically If tis parameter 1s set then after the Stop Tngger 15 recogmzed
and the acquisition terminated a new acquisition (with the same configuratton) will be enabled
automatically In other words, afier the tenmination of the previous acqusiton the
TempScan/1000 will immediately begin another acqusition of the same configuration
Otherwise, 1If the parameter 15 not set, new acqusitions will remain disabled after the mitial
acquisiion has terminated
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The fourth parameter, synchronization, deterrmnesif the Start Trigger should be synchromized
with the nternal Pre-Tngger Scan Interval (I Command) value If the Pre-Tngger Count (Y
Command) 1s defined this parameter will be examned to determine if the Start Tngger should be
synchronized with the internal Pre-Trigger Timebase Interval If so, then the Start Trigger, regardless
of what point 1n time 1t occurred, will be synchromized with the next occurrence of the Pre-Trigger
Scan Interval "tick’ In other words, if the real Start Trigger occurs between Pre-Trigger Scan Interval
"ticks’ then the acquisition will not begin unul the next "tick’ of the Pre-Trigger Scan Interval

Otherwise, the acquisition will begin as soon as the Start Tngger 1s encountered

Setung the start parameter to 0 will disable the acquinng of scan, this may be performed
at any tme dunng or after an acqusiion The start parameter will automaucally be set
to 0 upon the termination of an acquisition unless the re-arm flag 1s set to 1

Seiting the stop parameter to 0 will have the same effect as setting the stop parameter
to 1 (Stop on Count) with Post-Stop Count (¥ Command) set io 0 In both cases, the Start
Tngger scan will be collected and the acquisiion 1mmediately terminated

Example.
PRINT#1, “ourTepUTO7, I12 Q0 00 0,00 01 00 OX"

' Collect scans once every 12 hours then
when Start Tngger occurs collect them
once every minute

PRINT#1, "OUTPUTO07,Y100,10000,0X"

' Set pre-tngger count to 100, posi-trigger

count to 1 and define no post-stop
count
PRINT#1, "OUTPUT07,T1,7.0,1X" ' Start Trigger on @ command, Sto

Trigger on post-trigger count (10000) and
synchromze the Start Tngger to the pre-
tngger timebase interval

PRINT#1, "OUTPUTO07,€X ' Issue Start Trigger (acquisiion may
begin as much as 12 hours from now
because we synchromzed with pre-trigger
timebase interval)
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User Status U

Type System
Execution* Immediate

Urequest
Provides information about tnternal conditions to the TempScan and makes
them available to the user where request 1s an integer number describ-
g the requested mformation

Status commands are used to return information about vanious conditions of the TempScan/1000
Refer to the table below for a descnption of the possible request types

REQUEST TYPE |DESCRIPTION

uo Query and clear Event Status Register (ESR)
Ul Query the Status Byte Register (STB)

uz Query and clear Calibraton Status Register (CSR)
u3 Query system settings

U4 Query cumrent High/Low/Last registers

us Query and clear current High/Low/Last

U6 Query Buffer Status String

U7 Query asstgned alarm outputs

Usg Query configured channels

U9 Query digital mmputs

ulo Query memory option (m Kbytes)

Ull1 Query cumrent alarm channels

UI2 Query last cahbration time/date

U1l Query last scan read

Ul4 Query card IDs

uUls Query product information

The status of the TempScan/1000 may be read at any time without mterfering with normal
operation Any error conditions, except Calibration Errors, are cleared after the status string
1s read by the controller Calibration errors are cleared when the TempScan/1000 1s calibrated
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Status strings are returned when the TempScan/1000 1s next addressed to Talk The terminators
used and the use of the End or Identfy (EOI) line can be changed with the Q and v
commands

If the TempScan/1000 1s configured to tngger on TALK, requesting a status report will not
cause the TempScan/1000 to tngger

The followmg paragraphs provide more detailed imformation about the U responses

uo Reads and clears the Event Status Register (ESR) (See Section 39 for de-
tails on status reporting) It responds with

001 - Acqusition Complete
002 - Stop Event

004 - Query Error

008 - Device Dependent Error
016 - Execution Error

032 - Command Emor

064 - 75% Baffer Full

128 - Power-On

Ul Read the Status Byte register (STB) The response to this request 1s the
same as 1n an IEEE-488 Senal Poll except that bit 6 cames the Master
Summary Status (MSS) rather than the Request for Service The Status
Byte tegister 1s a read-only register whose bits correspond to those of the
Service Request Enable (SRE) register with the addition of bit value 64
which responds with the Master Sumuary Status The Master Summary
Status bit mdicates whether or not this device needs service It responds

with
001 - Alamm
002 - Tnggered
004 - Ready

008 - Scan Available
016 - Message Avalable
032 - Event Detected
128 - Buffer Overrun

U2 Read and clear the Calibration Status Register (CSR) The response to this
request 1s the current contents of the Calibration Status Register This tegis-
ter contamns mformation regarding the calibration of the TempScan and
any errors encountered while attempting to calibrate the unit It responds
with

001 - Invalid Calibration Keyword

002 - Invahd Calibraton Command

008 - Calibration Gamn Error (Gamn > or = 2)

128 - In Calibration Mode (Cleared only by the E command)

u3 Query the current system settings This command responds with the equiva-
lent of the following
F‘DI‘JLOP"Q’JS'}T')Y?
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U4 Reads the current High/Low/Last data for all configured channels Refer to
Section 372 for the format of the High/Low/Last response
Us Reads and resets the High/Low/Last data This command performs exactly

like the U4 command except that it clears out the current High and Low
readings for all of the configured channels

ua Reads the Buffer Status Stning The buffer status stnng contains current in-
formation regarding the current state of the acqutsiion buffer .

The current status of the acquisition buffer may be interrogated at any
ume by issming the Buffer Status Stnng (U6) command As mentioned ear-
lier, the U6 command 1s a user query command which will return informa-
tion regarding the current state of the acquisiion buffer The acquisttion
buffer holds scan data that has been imibated by one or more tnigger
events This data 1s held in tnigger blocks within the buffer Each tngger
block defines one acquisiion that has taken place The trigger blocks may
be vartable in length The Buffer Status String command provides the inter-
face in which the current acquisition buffer configuration may be quened

The Buffer Status String (U6) command returns the following fields

Blocks Available Thes field represents the total number of blocks currently
contained within the buffer The total represents the total number
of blocks that have been triggered A block need not be
complete to be included m this total, it only needs to be
tnggered This field also represents the number of trigger blocks
that the read block 1s behind the current write block If there
are no blocks available, then Blocks Available will be

Scans Available This field represents the total number of scans available at the
the tuime the U6 command was 1ssued It should be noted that
pre-ingger data 1s not available to the user unul the defined
trigger event has taken Place This total represents the total
number of scans available across all blocks in the acgquisition
buffer If there are no scans available m the buffer, then Scans
Available will be 0000000

Current Read Poimnter |This field represents the current position within the current read
block This pointer 1s relative to the trigger point which 1s
always onented at location ¢ In other words if, currently, pre-
tngger scans are being read the Current Pointer will be less
than 0 Likewse, iIf _post—ing%er scans are currently being read
the Cumrent Read Pointer will be greater than 0 If the current
scan to be read is the Mgier scan, then the Current Read
Pointer will be 00000000 If the Current Read Pointer 1s
undefined its value will be -0999999
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Trigger Time Stamp |This field represents the Time/Date that the mgger event
occurted for the current read block This field takes on the same
format as other time/date stamp fields described elsewhere in
this manual If the tnigger event has not occurred, then this field
will have the value 00 00 00 00,00/00/00

Stop Scan Pointer This field represents the location i the cumrent read block that
the stop event occurted This pointer will always be relative to
the tngger pomt with the irgger pont always onented at
locanon 0 Since the stop event must always occur after the
tngger event thus pointer will always be greater than O If the
stop event has noi yet occurred at the ume of the U6 query,
this field will have the value of -0999999

Stop Time Stamp This field represents the Time/Date that the stop event occurred
for the cumrent read block This field takes on the same format
as other ume/date stamp fields described elsewhere in this
manual If the stop event has not yet occurred at the ume of
the U6 quelaré then this field will have the value

00 00 00 00,00/00/00

End Scan Pointer This field represents the location 1n the current read block that
the end scan occurred This pomter will always be relative to
the tngger point with the tngger pont always onented at
location 0 Since the end scan must always occur after the
trigger event this pointer will alw:ms be greater than O If the
end scan has not yet occurred at the ume of the U6 query, this
field will have the value of -0999999 This field will always be
the same as the Stop Scan Pointer unless a post-stop count 1s
specified (Y command) m which case the End Scan Pointer will
be greater than the Stop Event Pointer by the value of the post-
stop count

Block Status This field represents the status of the current read block IF the
current read block 1s not ¥et completely written then the value
of this field will be GO If the cumrent read block has been
completely wrtten and has termnated normally the value will be
01 If, however, the cumrent read block has premalurel}(
terminated (because of user intervention) the value will be 02

It should be noted that trigger blocks are not assigned a trigger block number per se The
trigger block numbers referred to 1 the U6 examples (in chapter 3) are relative to the read
and write blocks, respectively

u? Returns the input channel to digital output channel assignments in the
form A® Achan, output for each channel that 1s currently assigned to
a digital output

U8 Reads the current configuration settings for each channel configured n the
TempScan This command returns the same information 1n as the C? com-
mand excepl that it returns it for all channels which are configured

u9 Read the Digital Inputs This command will read the curmrent state of the
digtal mputs This function 15 performed by reading each of the eight digi-
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tal inputs converiing each input to a binary (gh 1s 1 and low 1s 0) and
converting that aggregate binary 8-bit number mto a decimal number The
decymal number 15 then returned as the response The response has the
form (000 <= response <= 255)

Ul0 Quenes the mnstalled memory option This command will return the
amount of memory nstalled (in Kbytes)
The possible responses are
00256 - 256Kbyte option
01024 - 1 Meg option
04096 - 4 Meg option
08192 - 8 Meg option

Ull Quertes any channels that may be in alarm conditton The response 1s sim-
ply the number (in a 3 byte format) which 1s i alarm condition For ex-
ample a response may be

001,008,013,026,812,990

Ul2 Reads the last calibration tune/date stamp The response 1s the '#’ (to dis-
tnguish 1t from other ume/date stamps) appended with the time/date of
the last calibraon For example

#12 31 01 20,04/24/93

ul3 Quenes the last scan read
Uld Quenes the card types defined mn the system Retums the card ID for all
31 possible cards n the system Valid card IDs are
: -1 - card not nstalled
0- TCcard
1 - Volts card
2 - RTIDcard

NOTE This command can only be issued when all channels are in an un-
configured state If any channel 15 configured, the system will 1ssue a com-
mand conflict error 1 response to the Ul4 command

U1s Quenes the product information The response to this command 1s the cur-
rent product information including revision levels A typical response may
be

IOtech, TempScanl00Q, 1 O
Uis Quenes the acqusihon states and vanous system flags Returns an integer

value <255 The bit mapping of the response 1s
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7|6]5]4{3|2

1|0
L]
LTJ— Acquisition State

00 - Idle, no acquisition armed or acquiring

01 - Armed, acquisition armed and may be
acquinng pretrigger data

10 - Acquinng post-tngger data

11 - Acquiring post-stop data

Timestamping
00 - Timestamping not enabled

01 - Absolute timestamping enabled

Alarm Stamping
0 - Alarm stamping not enabled

1 - Alarm stamping enabled

N/U

Power-up Setting
0 - Power-up as last configured
1 - Power-up under default conliguration

Acquisitton Block Available
0 - No acquisttion block availablea
1 - Acquisition block avallable

Figure 6 1, U18 Bit Mapping
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User Terminator

Type System
Execution Deferred
vn Set user terminator where (n>=0, n<=255)
v? Query User Terminator returns Vn as described above

The User Terminator command is used to set the User Terminator value to any character
whose numeric value (ASCII value) 1s 1n the range 0 to 255 The User Termmator may be
used by the Q command to specify a user defined terminator for any of the defined terminator

types or as a reading separator for the Read Buffered Data (R) command

Example

PRINT#1, “QuTPUTO07,01,0,1,1,1X"
PRINTi1, "QUTPUTO7,F0O, OX"
PRINT#1, "QUTPUTO7,V44X"

PRINT#1, "OUTPUTO07,C1-4, 1X"
BBIHE#E,"OUTPUTOT,IOO 00 01 0,00

PRINT#1, "QUTPUT07,Y0,1000, OX"
PRINT#1, "OUTPUTO07,T1,8,0,0X"

PRINT#1, "OUTPUTO7, BX"
PRINT#1, "OUTPUTO7,R1X
PRINT#1, "ENTERO7"

INPUT AS$
PRINT#1, "OUTPUT07,V58X"

PRINT#1, "OUTPUTO7,R1X
PRINT#1, "ENTERO7"
INPUT AS
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' Set the reading separator flag to be ON
' Data format 1s engr units - degrees C
”§et the User Termmnator to be a comma

' Configure channels 1-4 as TC type
* Configure scan interval

* Configure acquisition counts

* Configure acquisition, start 1S command
stop 1s count

' Trigger the acquisition
> Read a Scan
' Retrieve the Scan

' Screen shows
+0020 30,40023 80,+0034 90,+0013 50

E,§)et the User Termunator to be a colon
' Read a Scan
' Retneve the Scan

' Screen shows
+0020 30 +0023 80 +0034 90 +0013 50
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Set Table Entry Pointer W

Type: System Immediate
Execution® Immediate

Wt,1 Set Table Entry Pomter where t 1s the table number and where 1 (1> =
0, 1 <=255) 15 the desired location in the table

W? Returns Wt, 1 as defined above for the cumrent entry pomter for the cur-
rent table

To use mput types other than the predefined types, the TempScan/1000 can be programmed
with custom lmneanzauon lockup tables The Set Table Entry Pointer command sets the
location pomnter to a specified location 1n the custom table

This command 1s used in conjunction with the Define Table (D) and Load Current Entry
(2} commands to create custom tables Refer to the Operations chapter for details on setting
up custom tables

Example.

PRINT#1, "OUTPUT(7,W101, OX" * Sel table pointers to the first entry n table 101
PRINT#1, "OUTPUTO07,W101, 5X" ’ Set table pointers to the sixth entry 1n table 101
PRINT#1, "QUTPUTOQ7, W>X" * Return current table and entry pointer
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Execute X

Type System
Execution Immediate
X Execute preceding command string

Most commands are interpreted and processed as they are received bul are not executed until
the Execute (X) command 1s 1ssued Commands sent without an X are stored 1n an mternal
buffer and are not executed until an X 1s recewved

While a command line 1s being nterpreted, the front panel LEDs will not be updated These
LEDs will only be updated when the TempScan/1000 1s in a ready state In order to determme
if the TempScan/1000 1s 1n a ready state, perform a Serial Poll for the ready bit (4)

If multiple system commands are used 1n the same string, each use of the command must
be followed by the Execute (X) command Any number of Execute commands may be
mserted mnto the same command string

Example
PRINT#1, "CLEARO7" ' Clear the TempScan/1000
PRINT#1, "QUTPUT07, *C" ' Clear the current channel configuration

PRINT#1, "OUTPUT07,C1-16,1 C17,2 Cl18-32,3"

' Send channel configuration

PRINT#1, "OQUTPUTO07,U4" * Get HLL for the new channel
configuration {ERROR Light turns ON)
PRINT#1, “OUTPUTO07, X" * Instruct the TempScan/1000 to execute

its command mput buffer Now the
TempScan/1000 has 1ts new channel
configuration

PRINT#1, "QUTPUTO07,E?X" ' Find out what caused the error
PRINT#1, "ENTERO7" * Retneve Error response
INPUT A3 ' Screen shows E128 -- Conflict Error

due to fact that no channels were
configured (C 15 deferred) when the U4
was executed (U4 15 immediate)
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Set Counts Y

Type. Acquisition

Execution: Deferred

Ypre,post, stop

Set Acquisiion counts where pre is the pre-tngger count, post 1s the
post-tnigger count and stop 1s the post-stop count

Y? Tngger Counts Query returns Ypre, post, stop where as defined above

The Set Counts command can be used to select a pre-, post-trigger, and post-stop count to
define the size of the acquisiion The pre-trigger count cannot exceed the memory size, but
the post-tngger count can If the post-tngger count exceeds the memory size, it 1s the
responsibility of the IEEE 488 controller to deplete the FIFO buifer as the data 1s being
collected, or a buffer overrun eror will occur A Post Stop Event Count can also be associated
with an acquisiion to collect a counted amount of samples after the Stop Event occurs

If a tngger 1s encountered before the pre-tngger count 1s sausfied, the TempScan/1000 will
tngger but have fewer than the specified pre-tnigger count i 1ts buffer The Buiffer Status
String command can be used to query the box for the size of the pre-tngger

Example.

PRINT#1, “OUTPUT07,Q1,0,1,1,1X" * Get the reading separator flag to be ON
PRINT#1, T"OUTPUTO7,F0,0X" " Data format 1s engr umits - degrees C
PRINT#1, "OUTPUTO07,C1-4,1X" ' Configure channels 1-4 as TC type J

PRINT#1, "OUTPUT0G7,I00 00 01 0,0 Configure scan interval
0 00 00 1

PRINT#1 . "OUTPUTO7 ' Y100 i 1000 -] 0x" » Conﬁgure acqulSluon counts

PRINT#1, "OQUTPUTO7,NO N2 X" * Configure ESB to be set when Pre-
tngger Count 1s satsfied
PRINT#1, "OUTPUTO07,T1, B, 0, 0X" " Configure acquisition, start 1s command
stop 1s count
S8 = 0 " Waut for the pre-tngger count to become
WHILE (S% AND 32) = (0 satisfied
PRINT#1, "SPOLLO7"
INPUTH#2,S%
WEND
PRINT#I, "OUTPUTO'?,NO N1 X" ! Conﬁgure ESB to be set when

acquisition 15 complete
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5% = 0 " Wait for the acquisition to become
WHILE (S% AND 32) = 0 complete

PRINT#1, "SPOLLO7"

INPUT#2, 5%
WEND
PRINT#1, "OUTPUTO7,U6X" ' Get Block Status Smng
PRINT#1, "ENTER07" " Retneve the response
INPUT &S ' Screen shows

0000001,0001151, ~-0000100,10 02 02 0,04/24/93,00001000,10 23 30 0,04/24/93,000010
50,01

' Indicating that 100 pre-trigger scans were
acquired

' 1000 post-trnigger scans were acquired and
* 50 post-stop scans were acquire
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Load Current Entry Z

Type. System

Execution: Immedate

Z21:,81,01
Load Current Entry where 11 15 given hout entry (a signed ASCII 16-bu
Integer), sa1 1s given slope entry (a signed ASCII 32-bit integer), 0. 1s
given offset entry and where 1 1s the current Table Index Pointer Upon
execution of this command the Table Index Pointer will be incremented

z» Query Table entry returns Z1,,s., 01 as descnibed above for the current
iable at the eniry pointed to by the current table’s entry pomter

To use input types other than the predefined types, the TempScan/1000 can be programmed
with custom lineanzation lookup tables The Load Current Entry command loads the custom
table with its values (limit, slope and offset} This command 1s used tn conjunction with the
Define Table (D) and Set Table Entry Pownter (W) commands After data 1s loaded into the
table using the Z command, the table location pointer is automatically incremented In addition,
the table location pomnter 1s mtiahized by the D command or can be set by the W command
Refer to the Operations chapter for details on setting up custom tables

Example:
PRINT#1, "OUTPUT(07,Z-12345, 18035507,31706X"

'Load current entry with

Limit = - 12345 24

Slctrp 1075 (1075 * 27,
et = 123 85 (12385 * 27

'Apply precision voltage
PRINT#1, "OUTPUTO07,Z°X" 'Return curmrent entry parameters
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Calibration

71 Introduction

Although each TempScan/1000 system 1s calibrated pnior to shipment from the factory, the
TempScan/1000 features an optional cahibration mode with specific commands for calibrating
the offsets and gains The master chassis stores comrection constants for offset and gain for
each shde-in card in the system (up to 31 cards} These constants are preserved in nonvolatile
memory and are unaffected by power outages Note that once calibrated, the slide-in cards
are mammed to thewr current slot location unul recahbration occurs

A special cahbration program, CALIB BAS, 1s included on a disk provided with each
TempScan/1000 This program allows the user to calibrate a TC, Volts or RTD card on the
master unit This program can also be modified in order to calibrate cards within slave units
Refer to the program comments for details

CAUTION

To insure accurate measurements from the TempScan/1000, calibration
should only be performed by an authorized metrology lab Failure to do
this may result n faulty performance and necessitate subsequent services
of an authorized metrology lab.

NOTE

Calibration should not be performed unless the TempScan/1000 has been
powered-on for at least one hour

711 Calibration Mode and Password

To perforin cahibration, the calibration mede must be enabled The Enter Caltbrauon Mode
command "K" enables calibration, where "pw" 1s the five-digit password currently configured
for the umt The TempScan/1000 1s shipped from the factory with a default password of
"12345" The factory-installed calibraon password can be modified by the "*Kpw" (Change
Password) command, once calibranon mode has been entered

Attempts to execute calibration commands without entry to calibration mode will result n a
calibraton status error

Calibration mode 1s ended by executing the "E" command

7.1.1.1 Lost Password

If the password 1s lost or forgotten, a new password can be entered by nstailing the CAL
Jumper chip inside the TempScan/1000 as descnbed below, and executing the *Kpw command
to change to a new password Note that the *Kpw command 1s avalable only if calibration
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Chapter 7 Calibration

mode has already been enabled by a previous Kpw command, or if the CAL jumper chp 1s
in place

7.1.1.2 Installing Cal Jumper Clip:

Note This procedure should only be performed for a lost password

Switch off power and remove the line cord from the umt
2 Remove the screws from the top cover plate and lift the cover plate from the umt

WARNING

Make sure the AC power cord has been disconnected before removing
the cover Dangerous AC voltages are present when the power cord 1s
connected

3 Install a yjumper chp on the JP-10 header (marked CAL) as shown in the figure below
Replace the cover plate temporarily, reconnect the AC line cord, and execute the *Kpw
command to enter a new password Tumn off the umt, disconnect the line cord and
remove the CAL jumper clip when password entry 1s complete

4 Replace the top cover plate and power cord and switch on the TempScan/1000 and any
Exp/10 expansion chassis Allow the system to warm up for at least one hour before
proceeding with calibration

SIMM SIMM

Jra JP7

')
*_*UPtD
CAL
JUMPER
Figure 7 1 Installing the Cal Jumper Chp
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Calibration Chapter 7

7.1.1.3 Calibration Mode Indicator

To denote whether or not calibration mode has been activated, bit 7 in the Calibration Status
Register will be set after a vald K command has been executed This bit 1s cleared by the
E command Refer to Section 391 and the U2 command for details

7.1.1.4 Calibration Command Active Indicators

Since the cahbration commands require a few seconds to complete, the trigger LED will
flash to Indicate that a calibration command i1s active When this indicator 15 off, the next
step in the procedure can be started

7.1.2 Thermocouple Card Gam/Offset Calibration

To begin, calibraion mode must be enabled with the "Kpw" command

A precision voltage source must be applied to channel 1 of each scanning medule of the
system which 1s to be cahibrated This voltage source must be able to supply highly-accurate
voltage values from O to 100 millivolts The TempScan/1000 requires a voltage source with
accuracy of 005

Calibration commands refer to channel "n" (channel 1 of each card), as indicated 1n the
following table

UNIT CARD i CHANNEL |CARD 2 CHANNEL
TempScan/1000 i N/A

Exp/10 #1 33 65

Exp/10 #2 97 129

Exp/10 #3 161 193

Exp/10 #4 225 257

Exp/10 #5 289 321

Exp/10 #6 353 385

Exp/10 #7 417 449

Exp/10 #8 481 513
Exp/10#9 545 577
Exp/10#10 609 641
Exp/10#11 673 705
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Chapter 7 Calibration

Exp/10#12 737 769
Exp/10 #13 801 833
Exp/10 #14 865 897
Exp/10 #15 929 961

1 Connect precision voltage source to the channel to be cahbrated Use standard copper
hookup wire Do not use thermocouple ware

Ensure software digital filtering 1s enabled Enter "*W1" if 1t 1s not
3 Offset cahibratton for channel "n"

Set calibration source to 00 millivolts Enter "Hn" Wait for command to complete
(Refer to Section 7114)

4 Gam cahbration for channel "n"
Set source to -500 millivolts DC Enter "G n,1"
Wait for command to complete
Set source to +500 milhvolts DC  Enter "G n,1"
Wart for command to complete

Terminate calibration mode by executing the "E" command This completes thermocouple
gamn and offset calibration

7.1.3 Temperature Sensor Calibration Setup

The TempTC/32 has four on-card temperature sensors used for cold-junction compensauon
of the thermocouple signals When cahibrating these cold junction sensors, four thermocouples
must be attached to channels adjacent to the sensors On each card these four separale
channels must be supphed with an accurate thermocouple signal of known warm-junction
temperature This may be accomplished with an accurate thermocouple calibration source or
by means of accurate measurement of the temperature of the existing thermocouple heat
sources If a thermocouple calibration source 15 used, thermocouple wire of the appropnate
t;;lpe must be used to make the connection to the TempScan/1000 or Exp/10 expansion
chassis

Note Although this 15 temperature sensor calibration, the thermocouple
signal 15 applied to the channel mnput and does not mmply attaching
anything to the temperature sensor iself

Due to the high-speed channel scanning circuttry in the TempScan/1000, a low mmpedance
source, hke a thermocouple, 15 required to eliminate mnaccuracies due to charge mjection
Some thermocouple simulators have a high output impedance that may cause the TempScan/1000
to read their outputs inaccurately
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Calibration Chapter 7

To ensure accurate calibration of the cold junction sensors, an accurate thermocouple placed
in an ice bath, or ice-pomt device hke the Omega model TRCII ice point™ Reference Celi
1s recommended The thermocouple junction provides an excellent low 1mpedance source for

the measurement
Charel 21
Channel 17
Chan

™
—]

OMEGA RIMTSS 125U-6 e £ I il

O e

EREELCE IR

TempTC/32 Carg

OMEGA TRCINIl
Ice polnt™ Reference Cell

Figure 72 Cold Junction Sensor Calibrahon

If a temperature other than 0 degrees Celswus is deswred, the following configuration can be
used to simulate thermocouple temperatures

Channel 21

-

OMEGA #JMTSS-125U-6
6" Probes
Type J

TempTC/32 Card
Callbrator

OMEGA TRCIU
Ice point™ Referance Call

Figure 7 3. Non-Zero Calbration
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Chapter 7 Calibration

Using the standard voltage vs temperature table for the desired thermocouple, which 1s
published by the National Techmical Information Service (NTIS) of the US Department of
Commerce, a voltage corresponding to a temperature can be set on the voltage source

If a thermocouple simulator/calibrator 1s used, 1t must have an output impedance of less than
10 Ohms (should be a voltage source), simular to a real thermocouple For calibrators having
a higher impedance, attaching a capacior across its output as shown below should allow 1t
to provide accurate temperature values to the TempScan/1000 The capacitor must be a low
leakage film capacitor wn the 33 to 47 pF range

DI'IIIH

T

EnEEnnENil 1inowy

Thermocouple TempTC/32 Card

Simulato

Capaclicr—»|§

Figure 7 4. Calibration with High Impedance Calibrator

7.1.4 Temperature Sensor Calibration Procedure

Cold-junction calibratton commands refer to channel "n", as indicated n the followmg table

UNIT CARD 1 CHANNEL |CARD 2 CHANNEL

TempScan/1000 1,5,17, 21 N/A

Exp/10#1 33,37,49,53 65, 69, 81, 85

Exp/10#2 97,101,113, 117 129, 133, 145, 149

Exp/10#3 161, 165, 177, 181 193, 197, 209, 213

Exp/i0#4 225,229, 241, 245 257,261,273,277

Exp/10 #5 289, 293, 305, 309 321, 325, 337, 341

Exp/10 #6 353, 357, 369, 373 385, 389, 401, 405

Exp/10 #7 417, 421, 433, 437 449, 453, 465, 469
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Cahbration Chapter 7
UNIT CARD 1 CHANNEL |CARD 2 CHANNEL

Exp/10 #8 481, 485, 497, 501 513,517, 529,533

Exp/10#9 545, 549, 561, 565 577,581, 593, 597

Exp/10 #10 609, 613, 625, 629 641, 645, 657, 661

Exp/10 #11 673,677,089,693 705,709,721,725

Exp/10 #12 737,741,753,757 769,773,785,789

Exp/10 #13 801,805,817,821 833,837,849,853

Exp/10 #14 865,869,861,885 897,901,913,917

Exp/10 #15 929,933,945,949 961,965,977,981

Command format "3 n,m,XXXX X",
where n= channel, m=thermocouple type, XXXX X=lemperature, mn degrees C

Thermocouple J K T E R S B N14 | N28
m 1 2 3 4 5 6 7 8 9

Prior to calibrating the temperature sensors, venfy that software digial filtening 1s enabled
If not, enable the filtenng using the *W1 command

The I command must be entered for the specified four channels on each card to be cahbrated

Example Card | of Exp/10 #13 has a type K thermocouple on channel 1, type J on channel
5, type E on channel 17, and type R on channel 32

Channel 1 is presently at 23 1 degrees C and channel 5 1s at 24 § degrees
at 237 degrees, and channel 21 1s at 229 degrees

ENTER "J801,2,23 1~

Wart for command to complete (Refer to Section 711 4)
ENTER "J805,1,24 8 "

Wait for command to complete

ENTER "J817,4,23 7"

Wait for command to complete

ENTER ~J821,5,22 9"

Wait for command to complete

Repeat above procedure for each thermocouple channel to be calibrated Terminate calibration
mode with the "E" command This completes thermocouple card cahbration

Channel 17 1s
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Chapter 7 Cahbration

7.1.5 Volts Card Gain and Ofiset Calibration

To begin, Calibration mode must be enabled with the Enter Calitbration Mode (K) command

A precision voltage source must be applied to channel 1 of each scanming maodule of the
system which 1s to be calibrated This voltage source must be capable of supplying
highly-accurate voliage values from 100 millivolts to 10 volts The TempScan/1000 requires
a voltage source with accuracy of +005

Calibration commands refer to channel "n" (channet 1 of each scanning module), as indicated
in the following table

UNIT CARD 1 CHANNEL |CARD 2 CHANNEL
TempScan/1000 1 N/A
Exp/10 #1 33 65
Exp/10#2 97 129
Exp/10 #3 161 193
Exp/10#4 225 257
Exp/10 #5 289 321
Exp/10 #6 353 385
Exp/10 #7 417 449
Exp/10 #8 481 513
Exp/10#9 545 577
Exp/10 #10 609 641
Exp/10 #11 673 705
Exp/10 #12 737 769
Exp/10#13 801 833
Exp/10 #14 865 897
Exp/10#15 929 961

1 Connect precision voltage source to channel to be calibrated Use standard hookup wire
Do not use thermocouple wire

2 Offset cahibration for channel "n"
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Calibration Chapter 7

Set source to 00 mullivolts Enter "Hn" Wait for command 1o complete
(Refer to Section 7114)

3 Gamn cahbration for channel "n"

100 mV range.

Set source to -1000 millivolts DC
Enter "G n, 11"
Wait for command to complete

Set source to +1000 mllivolts DC
Enter "G n, 11"
Wait for command to complete

1 volt range,

Set source to -1 0 volts DC
Enter "G n, 12"
Wait for command to complete

Set source to +10 volts DC
Enter "G n, 12"
Wait for command to complete

3 _volt range,

Set source to -50 volts DC
Enter "G n, 13"
Wait for command to complete

Set source to +50 volts DC
Enter "G n, 13"
Wait for command to complete

10 volt range,

Set source to -100 volts DC
Enter "G n, 14"
Wait for command to complete

Set source to -100 volts DC
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Chapter 7 Calibration

Enter "G n, 14"
Wait for command to complete

Repeat above procedure for each volis channel to be calibrated Termumate calibratton mode
with the "E" command This completes volts card gain and offset calibration

7.1.6 RTD Card Gain and Offset Calibration

To begin, Cahbration mode must be enabled with the Enter Calibration Mode (K) command

Calibration commands refer to channel "n" (channel 1 of each scanming module), as indicated
in the following table

UNIT CARD 1 CHANNEL |CARD 2 CHANNEL
TempScan/1000 i N/A
Exp/10 #1 33 65
Exp/10 #2 97 129
Exp/10 #3 I61 193
Exp/10 #4 225 257
Exp/10 #5 289 321
Exp/10 #6 353 385
Exp/10 #7 417 449
Exp/10 #8 481 513
Exp/10 #9 545 577
Exp/10#10 609 641
Exp/10#11 673 705
Exp/10#12 737 769
Exp/10#13 801 833
Exp/10 #14 865 897
Exp/10 #15 929 961

1 Offset calibration for channel "n"
Short R1-, S1-, S1+, R1+ of channel "n" together
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Enter "Hn"

Want for command to complete (Refer to Section 7114)

2  Gamn calibration for channel "n"

If 3-wire RTD’s are being used, attach a precision 3-wire resistance source of xxx xx
cohms to channel "n"

Enter "*G, xxx xx" "Enter ohms bemng applied
Enter "Gn, 16"
Wait for command te complete

If 4-wire RTD’s are bemng wvsed, attach a precision 4-wire resistance source of xxx xx
ohms to channel "n"

Enter "*G, xxx xx" "Enter chms being applied
Enter "Gn, 17"
Wait for command to complete

Repeat above procedure for each RTD card to be calibrated Terminate cahbration mode
with the "E" command This completes RTD card gamn and offset cahibration

9/94 Rev 21
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Character Codes and IEEE Multiline Messages

s00 0] sio 16| 320 32 (330 48| sa0 o4 |30 80| s60 96 | $70 nz
NUL DLE sp 0 @ P 1]
00 16 00 16 $CG 5CG
501 1| su 17 | s21 B s 9] 65 | ss1 gt | 861 97 | 371 13
SOH DCl ' 1 A Q a
GTL LLO ol 17 ol 17 5CG SCG
s02_ 2 {512 1B s 34| $32 SO | w2 66 | $52 B2 | se2 98 |sm 114
STX pcC2 2 B R b r
02 18 02 18 5CG 5CG
$03__ 3183 15[ $23 350153 51|43 67|53 81583 9 | sm s
ETX DC3 # 3 C 5 c H
03 19 03 13 5CG 5CG
s04 4 | $1a 20| 524 36|53 52| s4e 68 | 554 _ 84 [ 564 100 | $74 16
EOT DC4 s 4 D T d t
sDC DCL ™ 20 o4 20 5CG 5CG
$05 5 | sts 21| 525 37| 835 _ 53| mas 69 | 555 85 | 565 101 | $75 17
ENQ NAK % 5 E U e u
PPC PPU 05 2] 05 21 SCG SCG
$06 6 |16 22| 526 3B} S 54| 846 20 | s56 86 | 566 102 | 876 s
ACK SYN & 6 F \) f v
06 P 06 2 €6 5CG
sor 1 | s17 23|22 39|83 _ ss|s7 M| 857 81 |867 103 | s77 119
BEL ETB ’ 7 G W g w
07 ) 07 23 5CG 5CG
508 8 | s 2a|sw 40838 56| s48 _ 72| 55E 88 | 568 104 | 578 120
BS CAN { g H X h X
GET SPE 08 2 08 2 SCG 5CG
309 9 |s19_ 25 Ps2 a1 )]s 57| sas 1 {sss 89 |s69  f0S|$7 121
HT EM } 9 I Y 1 y
TCT SPD 09 25 05 25 5CG SCG
$0A_ 10 | $IA,_ 26 [ s2a 42 ]s3a 58| saA 4| s5A_ 90 |s6a  r06istA im
LF SUB * ] z ] z
10 26 10 26 5CG 5CG
$0B, 1 |s1B_ 27|52 43|s  solsaB 75|58 9l |s6B 107 S7B in
vT ESC + K [ Kk (

n 27 11 27 5CG 5CG
$OC__12{SsIC__ 28 |52C 44{sIC 60{$dC_ 76| 55C 92 |s6C _ 108[s$IC 1M
FF FS . < L \ 1 |

12 28 12 28 5CG 5CG
$Ob_ 13| SID__ 29| 2  45{$3D 61|sab T |sD_ 93 [36D 109|STD 125
CR GS - = M 1 m }
13 29 13 2 SCG 5C6
SOE__ 14| $IE_ 30| $E 46| $E 62|$E_ T SSE 94 [$6E  10]SE 126
50 RS > N ” n -~
14 0 14 0 5CG 5CG
S0F 15| SIF 31 | S2F 47| $3F 63| MF _ 79 ] ssF 95 |s6F 11| §WF 127
| us { ? (0] — 0 DEL
15 UNL Is UNT $CG SCG
ACG UucG LAG TAG 5CG
ACG ddressed Command Group TAG = Talk Address Group

= A
UCG = Umversal Command Group SCG = Secondary Command Group

LAG = Listen Address Group
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Appendix B

B.1 Command Summary

Command Code Description
Tngger On Command @ Trigger on receipt of an @
Flush Acquisition Buffer *B Flush any data currently in the

acquisttion buffer

Clear Channel Config *C Clear out the channel configuration so
that no channels are configured

Restore Factory Sethngs  *F Restore unit to factory configuration

Set RTD Gain Calibration *Greference point Set RTD Gain Calibration
Reference reference pouint to specified
number of ohms

G” Return present reference point setting
Change Cahbration *K Allow changing of user-defined
Keyword calibration password
Power-on Reset *R Equivalent to hardware reset
Power-up Settings *S0 Power-up under last known
configuration (default)
*3Si Power-up under factory default
configuration
Software Digital Filtening  *WQ Dusable software digital filtering for
thermocouple cards
*Wl Enable software digital filtering for

thermocouple cards (default)
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Command Summary

Assign Alarm Output

Configure Channels

Define Custom Table

Error Status

B2

Appendix B
A Set alarm condition with channels
assigned to digital output
aA° Returns channels assigned to digital
output

Cchans, type[. [lowsp], [haghsp], [hyst] ]

Configure the channels for the
TempScan and 1ts slave umts
Channel(s) and type are required
arguments, while lowsetpoint, high
setpoint and hysteresis are optional

C- Returns current channel configuration

Dt,c,p.1l.h,e Define a custom table where t 1s the
table number to be defined, ¢ 1s the
card type, p 1s the PGA value, 1 1s the
low Iimzt, hs the ngh hmit and e 1s

the number of entnies

D~ Returns custom table selections

E? Returns present error condition of the
TempScan/1000

E0OD No error has occurred

E001 Invalid device dependent command
(IDDC)

E002 Invalid device dependent command
option (IDDCO)

E004 Channel configuration error

E008 Calibration error

EODl6 Tngger overmun

E032 Open TC or Range Error

E064 Custom table error

El128 Command conflict error

9/94 Rev 21
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Data Format Fengr, format
F?

Cahbrate Channel Gain Gchannel, type

Calibrate Channel Offset Hchannel

Set Scan Interval Inorm,acq

I°

Command Summary

Configure the input and output
formats

engr 1s the engineenng units Vahd
options are

0 - degrees Celsius (default)

1 - degrees Fahrenheit

2 - degrees Rankine

3 - degrees Kelvin

4 - Volts

format places the readings in a
format the user desires to work with
Valid options are

0 - Engineering Unuts (default)

1 - Binary (Low Byte/High Byte)

2 - Binary (High Byte/Low Byle)

3 - Counts (ASCII)

Query the data format

Calibrate the comection gain constanis
for ziven option card where channel
15 a channel number and type 1s the
channel type

Calibrate the comrection offset
constants for given option card where
channel 15 a channel number

Set the normal and acquisition scan
mtervals which have the form
hh mm ss5 ©

Retumn scan interval selection

Cahbrate Cold Junction Jchannel, type, reference temperature

Offset

Enter Cahbration Mode Kkeyword

K?

9/94 Rev 21

Calibrate the cold-junction offsets for
cold-junction compensation of the
thermocouple signals

Enter Calibration Mode if the keyword
(which 1s the password) 1s correct

Returns KKeyword
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Set Trngger Level Lchan, level, hyst  Sets the level against which the testing
of channel readings should be
performed

Chan 1s the channel on which to test
the level condition, level 1sthe
level which readings are tested aganst
and hyst 1s the hysteresis level

L~ Query the the current level settings
SRQ Mask M0O00OQ Power-on default mask value
M0O1 SRQ On Alarm
M0O02 SRQ On Trigger Event
M004 SRQ On Ready
M008B SRQ On Scan Available
MOl6 SRQ on Message Available (MAVY)
M032 SRQ On Event Detected
M128 SRQ on Buffer Overrun
M> SRQ Mask Query
Event Mask NO Clear event mask
N1 Acquisition complete
N2 Stop Event
N4 Query Error
N8 Device Dependent Error
Ni6 Execution Error
N32 Command Error
N64 75% Buffer Full
N128 Power On
N> Event Mask Query
Set Digntal Outputs obankl, bank2, bank3, bank4

Set any of the 32 digital outputs
{separated mto four 8-bit banks) to a
specified setting

0" Return current state of digital output
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Program Tngger Times Pstart, stop Set the trigger start and/or stop mes
for an acquisition configured for start
and/or stop on Absolute time

P> Provide current start and stop tumes 1n
the form Pstart, stop

Query Terminator Qresponse,hll, scan,block, separator

Q1 Set the query terminators with the
following parameters

respomnse - response terminator
h11l - channel terminator

scan - termunator which follows each
scan output

block - terminater which follows
each trigger block output
separator - whether or not a
separator character should be used (0

orl)
Q7 Return current termiunator settings
Read Buffered Data Rtype Read scan data from the acquisition

buffer where type Is the type of data
request being made

R> Returns the contents of the data buffer
Read Last Readngs R#chans Quenes the last readings from the HLL
Registers for specified channels
Set Real Time Clocks Stime Ele;ctllge TempScan’s internal real-time
5? Returns Stime
Trngger Configuration Tstart, stop, re-arm, sync
9/94 Rev 21 BS
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Command Summary

User Status

T1

uo

ul
U2

U3
U4
us
U6
u?
us
U9
U190
Ull
Ul2
Ul3
Ul4
uls

User Termunator v

B6
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Configure an acquisition of scan data
with the following parameters

start - startevent

stop - stop event

re-arm - determme 1f the unit should
continue acquinng after the first
acquisition completes

synec - determines if acquisition
events should be synchromzed with the
internal tumebases

Returns the present trigger
configuration

Query and clear the Event Status
Register (ESR}

Query the Status Byte Register (STB)

Query and clear Calibration Status
Register (CSR)

Query system settings

Query current High/Low/Last registers
Query and clear current High/Low/Last
Query the Buffer Status String

Query assinged alarm outputs

Query configured channels

Query digital inputs

Query memoty option (in Kbytes)
Query current alarm channels

Query last caltbration tume/date

Query last scan read

Query card IDs

Query product information

Set the User Terminator value to any
character whose numeric value (ASCII
value) 1s 1n the range 0 to 255

Returns the present user terrunator
value

9/94 Rev 21
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Set Table Entry Pointer  Wt, 1 Set the location ponter to a specified
location 1n the custom table where t 1s
the table number and 1 15 the desired
location 1n the table

w? Returns present table entry pointer
Execute X Execute preceding command string
Set Counts Ypre, post, stop Use to select a pre-, post-tngger, and
post-stop count to define the size of the
acquisition
Y* Return current Acquisition Count
selection
Load Current Entry 218,01 Load the custom table with its values
hmit(1,), slope(s,) and offset{o,)
b Returns the present custom tabie

values for the current table at the entry
pointed to by the current table’s entry

pointer

Query 2 Return the preseat configuration or
mode of the command preceding the
?
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Appendix C

C1 TempScan/1000 Error Messages

EQO0O No error has occured

E0Q1 Invalid device dependent command (IDDC) Due to a command syntax
error

E002 Invalld device dependent command option (IDDCO) A command
parameter was out of range or mussing

E004 A Channel Configuration Error, E004, indicates that a channel has been

inappropnately configured, either because the channel 15 not present or
because the specified channel type 1s not compatible with the card type

installed

E00S8 A Calibration Ermror, EO08, occurs when the card calibration has failed
or has been mappropnately calibrated

EC16 A Tngger Overrun Error, E016, occurs when the card calibration has
falled or has been imappropnately calibrated

E032 An Open TC Error or Range Error, occurs when the hardware circuitry

detects an open thermocouple, or when the software detects the A/D
mput has maxed out or exceeded us lhineanzation lLimuts

E064 Custom Table Error, E064, indicates that a Customm Table has been
inappropriately defined or has not been loaded properly This error
usually occurs becanse Custom Table 15 out of memory or the
inappropriate specification of the Custom Table Location Pointer (K
coinmand)

E128 A Command Confhct Emror, E128, indicates the issuance of a command
that 1s 1n conflict with other commands that have been issued or the
current configuration This error usually occurs when a command 1s
issued that cannot be performed because of the current state of the
TempScan/1000 For nstance, if the Timebase Interval (I command) 15
issued dunng an acqusiion (tstart 0 )
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