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Introduction 

1.1 General Description 

The TempScanJIOOO ts a htgh speed temperature measurement system whtch gathers temperature 
data from up to 992 sensors No external stgnal condtttonmg, multtplexors, or custom cables 
are reqmred The TempScanJIOOO was destgned wtth an extreme amount of flextbthty to 
meet the needs of the m<;>st demandmg temperature measurement apphcattons 

Phystcally, the TempScanJIOOO can measure up to 32 dtfferenttal mput channels and can 
eastly be expanded up to 992 channels vta a "master/slave" archttecture, wherem a smgle 
TempScanl!OOO umt can be connected to as many as 15 expanston chasSIS Each slave 
(Exp/10) ts tdenttcal m stze to the master umt and ts configurable for etther 32 or 64 
channels of thermocouple tnputs 

Thermocouple hneanzatwn ts performed usmg lookup tables whtch are faster and more 
accurate than calculated polynomtal equattons Support for B, E, J, K, R, S, X, N (14 and 
28 gauge) and T thermocouple types are standard In addttton, two custom lookup tables of 
up to 256 pomts each may be stored m NVRAM for use wtth user-defined thermocouples 

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

Temperature values may be returned m umts of 'C, 'F, °K, "R, or m V Data formattmg 
opttons mclude ASCII or, for htgh speed apphcattons, bmary format 

For momtormg temperature trends, an opttonal ttme stamp ts avatlable m absolute ttme 

Although the TempScanJIOOO can acqmre temperature readmgs at a rate of 960 channels/second, 
tt may also be programmed by the user to acqutre data at spectfied ttme mtervals usmg the 
HH MM SS S format For the ulttmate m flextbthty, the user can program separate pre- and 
post-trigger sample rates For example, the TempScanll 000 can be programmed to sample 
data once per hour and then sample once per second when channel 2 reaches 70'C 

If your appltcatton necessttates gathenng large amounts of data, opttons are avrulable for 
expandmg the standard 256kB of memory to I MB, 4MB, or 8MB Readmgs may then be 
transferred at greater than 300 kbytes per second over the IEEE-488 bus or up to 9,600 
baud usmg tts standard RS-2321422 port 

Stattsttcs such as htgh, low, and last are avatlable for each channel for data reductton In 
addttton, up to 32 alarms may be programmed usmg the programmable htgh and low hmtts 
for each channel 

The TempScanllOOO accepts three types of scanmng modules the TempTC/32 (thermocouple 
card), the TempRTD/16 (RID card) or the TempV/32 (volts card) These scanmng modules 
plug mto any slot on a TempScanllOOO master or slave umt Smce many system requuements 
spectfy a combmatton of temperature and analog mputs, the TempV/32 ehmmates the need 
for synchromzmg separate and posstbly mcompattble AID measunng tnstruments or boards 

9/94 Rev 2 I I I 
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Chapter 1 lntroducbon 

1.2 Available Accessories 

AdditiOnal accessones that can be ordered for the TempScan/1000 mclude 

I 2 

Exp/10 

TempTC/32 

TempV/32 

TempRTD/16 

TempMEMI 

TempMEM4 

TempMEM8 

LTNPC 

CA-7-3 

CA-85 

CA-86 

Two Slot expansiOn chassis accepts any combmauon of 
scanmng modules and mcludes rack-mount lot and 
master/slave cable (CA-35-1) 

Thermocouple scannmg module (32 channels) 

Analog voltage scanmng module (32 channels) 

3- or 4-wne RTD scanmng module (16 channels) 

500K readmg (I Mbyte) memory optton 

2M readmg ( 4 Mbyte) memory opllon 

4M readmg (8 Mbyte) memory opllon 

Labtech Notebook for PCs 

Shtelded IEEE 488 cable, 6 ft 

PC Senal port (25 pm sub D) to TempScan/1000 
(RS-232) cable, 6 ft 

PC/AT senal port (9 pm sub D) to TempScan/1000 
(RS-232) cable, 6 ft 

9/94 Rev 2 I 

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



Introducbon Chapter 1 

1.3 Specifications 

TEMPSCAN/1000 
Number of Slots· I 

Number of Channels: Up to 32 d1fferent1al lhermocouple or voltage mpuls 

Channel Attnbutes. H1gh and low selpomts, hysteresiS values for h1gh and low setpomts 

Acqu!Sibon Speed 960 channels per second 

Channel Update Rate: 60 ttmes per second (60Hz) 50 ttmes per second (50Hz) 

Scan Sequence• Channels may he programmed m any combmauon of channel hst (1,2,3, 
or channel range (1-10) 

Scan Interval. Absolute time between scans (hh mm ss s), 
mm = 0000 000, max = 99 59 59 9 
Note Spec1fymg a value of 00 00 00 0 results m no delay between channel scans 

Programmable Tnggenng lmmed1ate (command), Level (temperature or voltage), absolute 
ume of day, alarm cond1t1on, IEEE GET, IEEE TALK, external 1Tl. tr1gger 

Temperature-Level Tngger: Programmable value for any one channel 

TTL Tngger Programmable for nsmg or falling edges 

Pre-Tngger Count Programmable mteger ( < memory s1ze -I) 

Post-Tngger Count Programmable mleger 

Dig.tal Fdtenng: Average 16 samples at 50/60 Hz for line cycle nmse 

ALARMS & DIGITAL 110 
Number of D1gttal Inputs: 8 bus, 1Tl. level compat1ble 

Number of D1gttal Outputs· 32 b1ts, 1Tl. level compatible 

Connector. 50 pm D-connector, matmg connector supplied 

Alarm Conlhbons May be detected by SRQ or (SPOLL or U command) 

Alarm Update Rate· Alarms are updated whenever a channel ass1gned to an alarm IS 
measured 

Note The 32 1Tl. outputs can he set llJ: cleared v1a program control 

9/94Rev21 13 
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Chapter 1 Introducbon 

DATA STORAGE & FORMAT 
Storage. 128K readmg (256 Kbyte) standard, optwnal 500 K readmg (I Mbyte), 2M readmg 
(4 Mbyte), 4M readmg (8 Mbyte) 

Data Formats ASCII and bmary, bmary fonnat returns a 16-bit compensated and hneanzed 
temperature value (0 I "C/bit), user programmable for billow byte or low fbi byte, Note High 
speed DMA transfers are bmary fonnat only 

Sta!Isbcal Parameters HI, Jo, and last available per channel 

Time Stamp. Available for each scan group and for each channel's hi, lo, and last parameters 
Ttme Forma) Relative time (hh mm ss sss), absolute lime (hh mm ss sss) or absolute date 
and lime (ddlmm/yy hh mm ss sss ) 

IEEE 488 INTERFACE 
ImplementatiOn SHJ, AHI, T6, TE4, L4, LE4, SRI, PPO, RLO, DCI, DTI, CO, El 

Programmable Parameters· Alarm set pomts, tbennocouple type, temperature umts, tngger 
level, pre-tngger and post-trigger scan mterval, tngger mode, SRQ mask, scan count, pre-trigger 
count, digital mput, digital output, real lime settmgs, data output fonnat, and temunators 

Data Transfer Speed• up to >300 Kbytes/s 

Connector. Standard IEEE 488 connector witb metnc studs 

RS-232/422 INTERFACE 
Baud Rates 300, 600, 1200, 2400, 4800 and 9600 

Data Bits. 8 

Stop Bits: I 

Panty. Even, Odd, None 

Handshalung· RTS/CTS, XON/XOEE (for ASCII transfers only) 

GENERAL 
Front Panel Indicators LEOs for alarm, scannmg, talk, liSten, srq, error, send, receive, 
power, and tngger status 

Power. 105-125 or 210-250 VAC, 50/60 Hz, 20 VA max 

Warm-Up I hour to rated accuracy 

Envuonment. o• to 50"C, 0 to 95% RH (non-condensmg) to 35"C, linearly derate 3% RHI"C 
from 35"C to 50"C 

Dimensions: 425mm Wide x 305mm deep x 45mm high (16 75" x 12" x I 75") 

Weight· 3 62 kg (8 lbs) 

14 9/94 Rev 2 I 
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Introduction 

Rear Panel; 

IEEE-488 Connector: Standard IEEE-488 connector wtth metnc studs 

RS-2321422 Connector Male DB-9 

Master/Slave Port Female DB-25 

Chapter 1 

Dtgttal 110 & Alarms Female DB-50 (32 Alarms, 8 dtgttal mputs, 10 ground pms) 

Tngger Input· BNC 

Tngger Output BNC 

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

AC Power 

Power SWitch 

CALffiRATION 
Calibration of cold JUnction sensor Software control of cahbrated thermocouple usmg the 
TEMPCAL program (Cahbratton performed for each card m the system) 

Voltage Caltbratlon• Software control of gam and offset 

Caltbratlon Constants. Stored m NVRAM 

Exp/10 EXPANSION CHASSIS 
Number of Slots: 2 

Number of Channels Up to 64 dtfferenttal voltage or thermocouple mputs, accepts any 
combmatton of two TempTC/32 and TempV/32 scanmng modules 

Front Panel Indicators. LEOs for scannmg, error, power 

Power. 105-125 or 210-250 VAC, 50/60Hz, 20 VA max 

EnVIronment 0" to 50"C, 0 to 95% RH (non-condensmg) to 35"C, hnearly derate 3% RHI"C 
from 35" to 50"C 

DimensiOns: 425mm wtde x 305mm deep x 45mm htgh (16 75" x 12" x I 75") 

Weight· 2 53 kg (55 lbs) 

Rear Panel. 

Configuration SWitches DIP swttch for settmg slave lD 

Master/Slave Port Female DB-25 (2) 
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Chapter 1 Introduction 

TEMPCARD/32 THERMOCOUPLE INPUT CARD 
Number of Channels 32 differenllal, programmable by channel as specific thermocouple 
type or lOOm V full scale mput 

Input Types. J, K, T, E, R, S, B, N, custom thermocouple, and millivolts 

Input Connectors Screw Termmal 

Thermocouple Wire #20 AWG recommended (#18 AWG maximum) 

Temperature Range & Accuracy 

Type Range Accuracy* Resolnbons 

J -100° to+ 760"C ±05°C 0 IO"C 
-200° to -Joooc ±08°C 020°C 

K -100° to +1372°C ±0 6"C o I0°C 
-200 to -I OO"C ±0 S"C 020°C 

T -I ooo to +400°C ±0 S"C 0 IS"C 
-200 to -IOO"C ±08°C 0 25"C 

E -100° to +l000°C ±0 7"C o l0°C 
-200 to -IOO"C ±09"C 0 20"C 

N -l00°C to +1300"C ±0 6"C 0 l5°C 
-200 to -IOO"C ±09°C 020°C 

R 0 oo to 1780"C ±2 O"C 040°C 

s 0 oo to 1780"C ±2 O"C 040°C 

B +350° to 1820"C ±20°C 0 SO"C 

• 18° to 28"C, I year Includes cold JURcbon compensabon Excludes thennocouple en01s 

<!> - Typ1cal 

Temperature Umts: "C, "F, °K, "R m V 

Fault Detecbon: Open TIC may be detected by a software query 

Cold Juncbon Sensors: One for every 8 mput channels 

Lmeanzabon. Look-up table (vanes by thermocouple type), look-up table supports two 
user-defined custom T/C types of up to 256 pomts each Look-up tables are stored m battery 
backed up memory 

Maximum AUowable Input: ±25Vrms 

Channel to Thgrtal Low Isolabon· SOOV max 

Channel to Channel Isolabon. ±IOV peak 

Temperature Coefficient <(0 I x rated accuracy)/"C 

Digrtal FIItenng Averages 16 samples at 50/60 Hz for hne cycle nmse 

I 6 9/94 Rev 2 I 
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Introduction 

Voltmeter Range/Resolulton ±I OOm V /3 25 u V 

Voltmeter Accuracy: ±(0 06% + 3 counts) 

Voltmeter Umts Volts, counts 

TEMPRTD/16 RTD SCANNING MODULE 

Number of Input. 16 (3 or 4 Wire) 

Input Connectors· Screw Termmal 

Temperature Range & Accuracy. 

Type Range Accuracy 

100!1 platmum -I OO"C to +630"C ±0 2"C 

-270"C to -IOO"C ±04'C 

Excitation Current <I rnA peak 

Temperature Coefficient <(0 I x rated accuracy)%/"C 

Temperature Umts. "C, 'F, 'K, 'R, and counts 

Resolution 

0 I'C 

02'C 

TEMPV/32 ANALOG VOLTAGE SCANNING MODULE 

Number of Input. 32 differential 

Input Connectors Screw Termmal 

Range/Resolulton 

Range Resolulton 

±IOOmV 3 1212 ].IV/BIT 
±IV 31 2121 ].1 V/BIT 
±5V 156 0606 ].IV/BIT 
±lOY 312 1211 ].IV/BIT 

Accuracy. ±(0 06% + 3 counts) 

Digital Fdtenng Averages 16 samples at 50/60 Hz for hne cycle nmse 

Temperature Coefficient· <0 01 %/'C 

Input Impedance: IM!l typ 

Input bias Current· 40nA maximum 

Common Mode Rejeclton I OOdB typ 

MBXImum AUowable Input: 25Vrms max 

Channel to Digital Low Isolalton 500V max 

Channel to Channel Isolalton: ±lOY peak 

9/94 Rev 2 I 
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Chapter I Introducbon 

1.4 Abbreviations 
The followmg IEEE 488 abbrevtatwns are used throughout thts manual 

addrn IEEE bus address "n" 
AlN Attentton hne 
CA Controller Acttve 
CR Carnage Return 
DCL Devtce Clear 
GET Group Execute Tngger 
GTL Go To Local 
LA Ltstener Active 
LAG Ltsten Address Group 
LF Lme Feed 
LLO Local Lock Out 
MLA My Ltsten Address 
MTA My Talk Address 
PPC Parallel Poll Configure 
PPU Parallel Poll Unconfigure 
sc System Controller 
soc Selected Devtce Clear 
SPD Senal Poll Dtsable 
SPE Senal Poll Enable 
SRQ Servtce Request 
TA Talker Acuve 
TAD Talker Address 
TCT Take Control 
term Tennmator 
UNL Unhsten 
UNT Untalk 
• Unasserted 
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Installation & Configuration 

2.1 Inspection 

The TempScan/1000 components were carefully mspected pnor to shtpment When you recetve 
your temperature measurement system, carefully unpack all ttems from the shtppmg carton 
and check for any obvwus stgns of phystcal damage whtch may have occurred dunng 
shtpment Immedtately report any damage to the shtppmg agent Retam all shtppmg matenals 
m case you must return the umt to the factory 

Every TempScan/1000 ts shtpped wtth the followmg ttems 

• TempScan/1000 Htgh-Speed Temperature Measurement System 

• TempScan/1000-900 User's Manual 

• TempScan/1000-610 Programmed Dtsk m ffiM Fonnat 

• TempScan/1000-006 Accessory Klt, mcludmg 

CN-18-50 Dtgttal UO mahng connector (DB-50) 

CA-l Power Cable 

FE-I Rubber Feet ( 4) 

EN-6 Rack Ears (2) 

HA-41-6 Rack Screws (4) 

FU-1- 25 114 Amp Replacement Fuse (for 220 volt operatwn) 

2.2 Front Panel Indicators 
Ten mdtcator hghts on the front panel of the TempScan/1000 dtsplay the status of the 
temperature measurement system The functton of each mdtcator ts descnbed below 

ALARM 

TRIGGER 

SCAN 

9/94 Rev 2 I 

ON when an alarm has occurred and wtll remam on unhl alarm 
condttton ts cleared OFF when no alarm condtUon extsts 

Flashmg when ARMed (wathng for a trigger), ON when triggered, OFF 
when data collectton ts fimshed Also turned OFF by IEEE DCL or SOC 

ON when the TempScan/1000 ts stonng a channel scan m tts mtemal 
buffer 

2 I 
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SEND 

RECEIVE 

TALK 

LISTEN 

SAO 

ERROR 

POWER 

Installallon & Configurallon 

ON when transmiitmg data to the senal mlerface (for RS-232/422 
operatiOn only) 

ON when recemng data from the controlling computer (for RS-2321422 
operation only) 

ON when the TempScan/1000 IS m the Talker stale, OFF when the 
TempScan/1000 IS m the Idle or LIStener state (for IEEE 488 operation 
only) 

ON when the TempScan/1000 IS m the LIStener state, OFF when the 
TempScan/1000 IS m the Idle or Talker state (for IEEE 488 operation 
only) 

ON when the TempScan/1000 has generated a Service Request (SRQ), 
OFF when no SRQ IS pendmg Refer to the SRQ Mask (Mn) command 
for more mformat10n (for IEEE 488 operation only) 

ON when an error has occurred, OFF when no error condition ex1sts 
See the Error Query (E,) command for more mformauon 

ON when power IS applied to the TempScan/1000 and the power switch 
on the back panel IS m the on poSition (depressed) OFF If power IS not 
present 

tJ/ltltltltltltltltl 
ALAAIIlRIOOERICANIBI)N:CSVEWJ(l.mENINlEIIRDRPDIIER --- ------

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

Two swttches, seven connectors and a plug-m board on the rear panel of the TempScan/1000 
provtde power, IEEE 488 addressmg, tnggenng, and 110 connectmns The funclton of each 
ts descnbed below 

-
@o(sJo 
- lhhllllln 

o[Do @ o( &I Jo'"'!"', } I 
.~-~~~=[ J ~ \V o\ Ill )o - '---------------' 

Ftgure 2 2· TempScan/1000 Rear Panel 

1. Power Connector Provtdes power for the TempScan/1000 (110/220 VAC) 

2. POWER Swttch Used to turn power to the TempScan/1000 ON and OFF 
When pressed m, the power ts ON When out, the power ts 
OFF 

3 IEEE 488 Connector for the IEEE 488 mterface 
Connector 

4- RS-232C/422 Senal port for operauon at remote dtstances from controlling 
(DB-9) Connector computer, supports 300 to 9,600 baud usmg RTS/CTS or 

XON/XOFF handshaktng 

5 DIP Used for selectmg IEEE or RS-232/422 commumcatton and 
Swttch respecttve parameters (IEEE 488 Address, RS-232/422 

handshaktng, panty and Baud Rate) 

6 TTL BNC TTL Scan output stgnal occurs for each channel scan, 
OUTPUT used for synchromzmg other equtpment wtth TempScan/1000 

acqutsttton 

7 TRIGGER BNC Tngger mput for tmuaung and/or stoppmg acqmsttton 
INPUT wtth TTL mput stgnal 
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8 

9 

Alarms & 
D1g1tal 1/0 
Connector 

Master/Slave 
Port 

Installabon & Configurabon 

DBSO connector offers easy access to Alarms and D1gnal 110 
(32 d1g1tal outputs and 8 d1g1tal mputs) 

Master/Slave port connects to TempScan/1000 slave umts to 
support apphcat1ons up to 992 channels 

2.4 Exp/10 Rear Panel Controls and Connectors 

The Exp/10 expanston chassis contams the panel controls and connectors descnbed below 

F1gure 2.3 Exp/10 Rear Panel 

1 Power Connector Internally configurable for e1ther 105-125 or 210-250 VAC, 
50/60Hz, plus fuse ctrcutl breaker 

2 POWER Sw1tch Used to tum power to the Exp/10 ON and OFF When 
pressed m, the power IS ON When out, the power IS OFF 

3 DIP Used for selecnng Exp/10 slave ID 
Sw1tch 

4 Master/Slave Prov1des connecbon from the TempScan/1000 to the other 
(DB-25) Connector Exp/10 chass1s 

s 

24 

Sh1elded 
Enclosure 

Accepts any combmat1on of scannmg modules (TempT032, 
TempV/32 or TempRTD/16) 
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Irutallabon & Configurabon Chapter 2 

2.5 Internal Configuration 

The mtemal configuratiOn of a TempScan/1 000 consists of settmg the hne voltage, replacmg 
fuses, enabhng/d1sabhng the watchdog llmer and opllonally, mstalhng expanded memory 
boards The TempScan/1000 temperature measurement system has a factory default to operate 
at 110 volts and IEEE 488 bus address 7 However, the umt may be operated at 110 or 
220 V AC and the IEEE 488 bus address can be changed To change the operatmg voltage, 
11 IS necessary to open the enclosure The IEEE 488 address can be changed from the rear 
panel Before mod1fymg any of these Items, disconnect the power cord from the power hne 
and disconnect any mput or output connectiOns from the rear panel of the TempScan/1000 

Lme voltage must be set for 110 or 220 VAC to match the power bemg supphed to the 
TempScan/1000 If the hne voltage IS changed, the fuse must also be changed See F1gure 
2 4 for fuse and hne voltage swnch locations 

WARNING 

DISconnect the power cord from the power hoe and from the 
TempScan/1000 pnor to diSassembly 

Never open the TempScan/1000 case while 11 IS connected to the power 
hne. Internal voltage potenbals eXJSt that could cause personal mjury 

To avmd IIIJUry, de·energJZe attached cJrcmts, then disconnect the 
TempScan/1 000 from other eqmpment and the power hoe before changmg 
the mternal configurabon 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 th1s procedure to reassemble the umt 

Line Voltage 
Switch 

9/94 Rev 2 I 

--~53 
~ ---------- Fuse 

~,-,------,----, ----------

F1gure 2 4. Lme Voltage Switch and Fuse Locabon 
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Chapter 2 Installation & Configuration 

2.5.1 Line Voltage Selection 

The TempScan/1000 can be operated from 90-125 or 210-250 VAC, 50-60Hz The mterface 
was shipped from the factory set for the operatmg voltage marked on the label placed over 
the rear panel !me cord Jack If th1s settmg IS not appropnate for the power to be supphed 
to the umt, the settmg of the mtemal voltage switch (S3) and the power fuse must be 
changed to avmd damage to the umt The locauons of S3 and the fuse are shown m Figure 
24 

CAUTION 
A fuse With a ratmg higher than that specified may cause damage to 
the instrument and may pose a fire hazard H the Instrument repeatedly 
blows fuses, locate and correct the cause of the trouble before replacmg 
the ruse 

The hne voltage selectiOn switch (S3) IS located next to the power supply transformer 
on the nght rear of the bottom CirCUit board Insert the tip of a small screwdnver mto 
the slot of the switch and shde the switch until It chcks mto place With the demed 
hne voltage VISible 

2 Install a power hne fuse appropnate for the !me voltage The fuse IS located next to 
the mtemal hne voltage switch (S3) Pull upward on the plasuc fuse housmg to remove 
the entire housmg w1th the fuse ms1de Select a fuse w1th the proper raung (see followmg 
table) 

Lme Voltage Fuse Type 

90-125V lh A 250V, Slo Blo, 3AG 

210-250V V4 A 250V, Slo Blo, 3AG 

3 Open the fuse housmg by pushmg up on the tab on the bottom of the housmg 

4 Replace the fuse and close the housmg Replace the fuse housmg m the fuse holder 
Make sure the fuse snaps mto place 

5 Make note of the new voltage settmg for later reference and carefully re-assemble the 
uml 

2.5.2 Watchdog Timer Enable/Disable (JP4) 

This 3 pm header allows the elective use of the MultiScan watchdog timer function If 
enabled, the effect of the *R command 1s a full power-on reset where the MultiScan hardware 
components will be Imllahzed to their power-up state If disabled, the *R command will 
only perform a software reset by restartmg at locaUon 0 The default settmg IS Watchdog 
Timer Enabled 

To enable, place the shunt JUmper m the enabled pos1Uon as shown below To disable, place 
the JUmper m the disabled position shown below 
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2.5.3 

Factory Default 
JP6 

~ 
Watchdog 

Timer 
DISabled 

JP6 

B 
Watchdog 

Timer 
Enabled 

F1gure 2 5· Watchdog T1mer Setbngs 

Calibration Jumper (JPlO) 

The cahbrat10n JUmper chp should only be mstalled when the calibration password has been 
lost Installing th1s chp wJII allow the changmg of the cahbrat1on password (v1a the *K 
command) Without the TempScan/1000 bemg m cahbrauon mode Refer to Section 7 I I for 
detaJis on cahbrat10n mode and passwaord and mstruct10ns on mstalhng the calibration JUmper 
chp 

2.5.4 Expanded Memory Options 

The TempScan/1000 can accommodate up to 8Mbytes of memory, wh1ch IS •deal for both 
h1gh-speed and long-term data loggmg Measurements can be stored m memory and read out 
by a controlling computer as t1me pemuts Readmgs may be transferred at up to 300 kbytes 
per second over the IEEE 488 bus or up to 9,600 baud usmg the umt's standard RS-232/422 
port 

The TempScan/1000 prov1des three optiOns for expandmg the standard 256kB of memory to 
1MB (fempMEMI), 4MB (fempMEM4), or 8MB (fempMEM8) To mstall a memory option 
mto the umt, 11 IS necessary to perform the followmg steps 

I Disconnect the power cord from the power !me and from the TempScan/1000 Disconnect 
any IEEE 488 or dtgttal UO cables pnor to dtsassembly 

WARNING 

Never open the TempScan/1000 case whlle 11 IS connected to the power 
6ne. Internal voltage potenbals ex1st wluch could cause personal mjury 
or death. 

2 Place the TempScan/1000 on a flat surface Remove the s1x screws on top of the case 
and remove the top cover 

3 Located on the mam PC Board Assembly are SIMM memory module connectors JP8 
and JP7 Install your memory option accordmg to the mstruct10ns m the table below 
Refer to F1gure 2 6 for assistance 
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MEMORY OPTION INSTRUCTIONS 

TempMEMI (1MB) Remove 256 KB module from JP7 and msert I MB module 

TempMEM4 (4MB) Remove 256 KB module from JP7 and msert 4 MB module 

TempMEM8 (8MB) Remove 256 KB module from JP8 and msert 4MB modules mto JP8 
and JP7 

4 Replace the top cover and screws 

41--- JP7 has the Single 
Memory SIMM 

[[u-
L__ ___ ...JJP10 FRONT 

l 

D 
[J] 

D 
Figure 2 6: TempScan/1000 Expanded Memory Options 

2.6 Configuring the Communication Interface 

The TempScan/1 000 IS equipped with a high-speed IEEE 488 mterface and an RS-232/422 
mterface The umt's IEEE mterface IS useful m laboratory apphcallons and enables real-lime 
transfers of acqmred data to the host computer's hard dnve for mexpens1ve mass storage 
Its RS-232/422 mterface IS Ideal m applicatiOns that requue the placement of mstrumentallon 
at remote dtstances from the controlling computer, such as process and envaronmental control 

The TempScan/1000 can be set up with RS-232/422 or IEEE 488 mterfacmg Each umt's 
system configuration IS set by SWitches accessible from Its rear panel The switches select 
which command set IS to be used, RS-232/422 or IEEE 488, and the operallon parameters 
for both 

The rear panel switches are read only dunng power on or reset and should be set before 
applymg power Figure 2 7 shows the factory default setllngs for the rear panel switches 
The table after the diagrams shows the options for the switches AddJilonal switch settmgs 
are shown m the followmg sectiOns descnbmg IEEE 488 bus or RS-232C configuratiOn 
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To modify any of these defaults, change the switch settmgs usmg a small screwdnver The 
enclosure does not need to be opened to change the switches 

1
1f 1 i i ~~~6RESS 

1 

0 12345678 

IUULLJ 
COMM HIS PARITY SERIAL 

C:.FI FM RAllO RATF 

Figure 2 7· TempScan/1000 Default SWitch Selbngs 

TempScan/1000 Rear Panel Switches 

SWITCH# LABEL SETTINGS lEEE RS-232/422 

I 

2,3 

4,5 

6,7,8 

488 
COMMSELECT I RS-232/422 

0 IEEE488 
HANDSHAKE 00 No Handshake X 
(HIS) 01 Software Handshake only 

(XON/XOFF) 
I 0 Hardware Handshake only 
(RTS/CTS) 
II Both Hardware/Software 
Handshake 

IEEE ADDRESS BS·2321RS·422 X: 
or PARITY 00 No Panty 

01 Odd Panty 
10 Even Panty 
II N/A 

IEEE ADDRESS R&232. 
or BAUD RATE 000 300 baud 

001 600baud 
010 1200 baud 
011 2400baud 
I 00 4800 baud 
I 0 I 9600 baud 
110 N/A 
110 N/A 
Ill N/A 

CAUTION 
At 9600 baud, hardware handshakmg and possibly software bandshakmg 
may he reqmred to mamtam serial performance. 
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2.6.1 IEEE 488 ConfiguratiOn 

Tius sectiOn descnbes the configuratiOn for TempScan/IOOOs that Will be commanded through 
the IEEE 488 bus All IEEE 488 bus dev1ces, mcludmg the TempScan/1000 must have an 
IEEE 488 bus address The switches labeled IEEE ADDRESS are used for th1s purpose 

The bus address can be set from 0 through 30 and IS read only at power on or reset The 
address 1s selected by s1mple bmary we1ghtmg The switch labeled I IS the least s1gmficant 
b1t, 16 IS the most s1gmficant b1t The factory default IS address 7 F1gure 2 8 shows the 
factory default IEEE 488 bus address settmg Note 1f address 31 IS selected, 11 defaults to 
address 30 because the IEEE 488 standard has reserved address 31 

Th1s sw1tch IS read only when power IS apphed to the umt and should be set before applymg 
power Change the sw1tch settings usmg a small screwdnver The enclosure does not need 
to be opened to change the switch settmgs 

DDDI;l~Hl~~ 
1 2 3 4 5 6 7 8 

16lS8 i 2~r;~488Addr~=' 
~4=4 

8=0 

F1gure 2 8. IEEE 488 Bus Address Setbng (default) 

2.6.2 RS-232/422 Configuration 

Alternatively, the TempScan/1000 can be controlled through 1ts senal pon connector The 
senal pon 1s capable of operatmg w1th e1ther RS-232 or RS-422 electncal charactensllcs 
Complete senal pon configuration IS accomphshed by usmg both hardware JUmpers and 
sw1tch settmgs Hardware JUmpers, located on the mam board behmd each senal connector, 
are used to to configure the pon electncally as e1ther RS-232 or RS-422 Sw1tch settings 
detennme the baud rate, stop b1ts, panty, and handshake 

2.6.2.1 RS-232/422 Configuration Jumpers 

To open the TempScan/1000, first place 11 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 whde It IS connected to the AC 
boe Internal voltage poteobals exist wlucb could cause personal IDJDry 
or death 

Located m front of the senal pon connector IS a set of connectors w1th configuratiOn JUmpers 
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The senal port IS capable of operatmg w1th e1ther RS-232 or RS-422 electncal charactenst1cs 
Th1s selection IS done v1a a set of hardware JUmpers located on the mam board behmd the 
senal connector A twelve positiOn JUmper plug must be mserted m one of the two ava1lable 
positions for proper operation These JUmpers are factory set to configure the port for RS-232 
levels as Illustrated m F1gure 2 9 

If configured for RS-422, the port's Rece1ve Data (RxD) and Clear to Send (CTS) mput 
hoes may optionally be tenrunated w1th a 100 ohm res1stor Termmat1on resistors are selected 
by pos1t1onmg the two flea chps (JP14, JP15) located behmd each senal connector towards 
the front panel, or upper posJtJon These JUmpers are factory set to the untermmated position, 
towards the rear panel 

F1gure 2 9 Illustrates the port I JUmpered m RS-232, RS-422 untermmated, and RS-422 
termmated With 100 ohm resistor (left to nght) N01E When usmg RS-422 m a smgle 
ended configuration, ports must be untenrunated for proper operatiOn N01E Termmat1on 
JUmpers have no effect when port IS configured for RS-232 operation 

To reconfigure the senal port for RS-422 operation, remove the twelve position configuratiOn 
JUmper and remsert 11 so that the center socket IS now connected to the left socket as v1ewed 
from the rear of the umt If smgle-ended operatiOn IS deSifed, move the two flea chps to 
the pos1t1on farthest from the senal port connectors 

Once the JUmper(s) have been repositioned for your particular application, make note of the 
new JUmper settings for later reference and carefully reassemble the umt 

2.6.2.2 

I I 

RS422 

'<1'. 
~~e~ 

fl;~ 

F1gure 2.9: V1ew of Configurabon Jumpers 

Serial Port Pin Connectors 

The TempScan/1000 1s eqmpped w1th one DB-9S connector on 1ts rear panel and reqmres 
a DB-9P mating connector The TempScan/IOOO's connector 1s configured as an ffiM AT 
when RS-232 levels are selected and Macmtosh WSE/Plus when RS-422 levels are selected 

9/94 Rev 21 211 

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



Chapter 2 Installabon & Configurabon 

The tables below hst the RS-232 and RS-422 pm connecuons A descnptwn of each of lhe 
s1gnals follows lhe tables 

£IN 

2 

3 

4 

5 

6 

7 

8 

9 

rm 
I 

2 

3 

4 

5 

6 

7 

8 

9 

SIGNAL 

RxD 
Rece1ve Data (mput) 

2 12 

RS-232 Serial Port Pin Connectors 
DESCRWfJON 

No connectton 

Rece1ve Data (RxD-) 

Transmit Data (TxD-) 

No connectiOn 

Ground 

No connecuon 

Request to send (RTS+) 

Clear to send (CIS+) 

No connection 

INPJ!T!OI!TPJ!T 

Input 

Output 

Output 

Input 

RS-422 Serial Port Pin Connectors 
DESCRIPTION Ir!!PliTLOl!Ifi!I 
Ground 

Request to send pos1Uve (RTS+) Output 

Request to send negauve (RTS-) Output 

Transmit Data positive (TxD+) Output 

Transmit Data negauve (TxD-) Output 

Clear to send pos1t1ve (CIS+) Input 

Clear to send negauve (CIS-) Input 

Rece1ve data pos1t1ve(RxD+) Input 

Rece1ve data negat1ve(RxD-) Input 

DESCRIPTION 

Th1s pm accepts senal data sent by an RS-232 or RS-422 
dev1ce The senal data rece1ved IS expected to match lhe word 
length, baud rate, stop b1ts, and panty configuraUon of lhe 
particular port Th1s s1gnal1s low true 
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RxD+ This pm accepts senal data sent by an RS-422 device It 
Receive Data (mput) functions Idenl!cally to RxD- except that Its polanty IS 

mvened This signal IS high true 

TxD- This pm transmits senal data to an RS-232 or RS-422 deviCe 
Transmit Data (output) The senal data received IS sent with the word length, baud rate, 

stop bits, and panty configured for the pan1cular pon This 
signal Is low true 

TxD+ This pm transmits senal data to an RS-422 device The pm 
Transmit Data (output) functiOns Idenllcally to TxD- except that Its polanty IS 

mvened This signal Is high true 

CTS+ The CTS+ mput IS used as a hardware handshake hne to 
Clear To Send (mput) prevent the Tem:fScan/1 000 from transmittmg senal data to an 

RS-232 or RS-4 2 device when !liS not able to acceEt II 
When RTS/CTS handshalan~Is selected, the Temp can! I 000 
Will not transffilt data out Tx + while thiS signal Is un-assened 
(low) If XON/XOFF or no handshakmJ IS selected, the 
CTS+ hne IS Ignored when transmiiUng ata 

CTS- The CTS- mput IS used as a hardware handshake hne with RS-
Clear To Send (mput) 422 devices The pm funcuons Identically to CTS+ except that 

Its polanty IS mverted Th1s Signal Is low true 

RTS+ The R TS+ output IS used as a hardware handshake hne to 
Request To Send (output) Jfevent an RS-232 device from transmlltmg senal data to the 

empScan/1000 when II IS not able to accept II When 
automauc RTS/CTS handshakmg IS selected , the 
TempScan/1000 Will assert (high) the RTS+ signal when 
greater than 4096 memory locations are available m Its mtemal 
buffers If avrulable memory drops below 4096 bytes, the 
TempScan/1000 un-asserts (low) the RTS+ signal 

RTS Request To Send The RTS- outt IS used as a hardware handshake hne With RS-
(output) 422 devices e pm funcllons Identically toRTS+ except that 

Its polanty IS mverted This signal Is low true 

GND Ground This Signal sets the ground reference pomt for the other RS-
232/422 mput and output signals 

2.6.2.3 RS-232/422 Configuration Switches 

The switch settmgs reqmred for RS-232/422 operation are as follows 

The switch labeled COMM SELECT must be up (1) The down (0) position IS reserved 
for IEEE 488 commumcatJon This sets the umt for RS-232/422 
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~0000000 1 

123456780 
COMM J 
SELECT 

Installation & Configuration 

F1gure 2.10 Set for RS-231/422 Operation 

When the RS-232 port IS used, the type of handshakmg must be selected by the SWitches 
labeled H/S TempScan/1 000 offers the opttons of no handshakmg, XON/XOFF, RTS/CTS 
or both XON/XOFF and RTS/CTS handshakmg F1gure 2 II shows the swttch settmgs for 
each optton 

H/S 
~ 

D~~DDDDD 1 

1 2 3 4 5 6 7 8 0 

No Handshakmg 

H/S 
~ 

D~~DDDDD 1 

123456780 

XON/XOFF 

HIS 

~ 

D~~DDDDD 1 

123<5678 0 

RTS/CTS 

F1gure 2.11: RS-231/422 Handshake Settings 

H/S 
~ 

0~~00000 1 

123456780 

XON/XOFF and 
DTR/CTS 

The panty must be selected usmg the switches labeled PARITY TempScan/1000 prov1des 
for no panty, odd or even panty Ftgure 2 12 shows the swttch settmgs for each opuon 

PARITY PARITY PARITY 

n n n 
1 000~~000 1 oommooo 1 000~~000 
0 12345678 0 !2345678 

0
!2345678 

No Panty Even Panty Odd Panty 

F1gure 2 12. RS-231/422 Panty Settmgs 

The baud rate IS selected usmg the swttches labeled RS-2321422 BAUD RATE The avrulable 
baud rates are 300, 600, 1200, 2400, 4800, and 9600 The settmgs for each are shown m 
F1gure 2 13 
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RS 2321422 

BAYDI~TE 
1 0 0 0 0 DIHH;l 
12345678 

300 Baud 

RS-2321422 

BAYDI~TE 

1 00000!;1!;1~ 
0 12345678 

600 Baud 

RS-2321422 

BAYDI~TE 

1 00000~!;1!;1 
0 12345678 

4800 Baud 

RS-2321422 

BA~D~R~TE 

1 OOOODIH'l!;l 
12345678 

1200 Baud 

RS 2321422 
BAUD RATE 

m 
1 00000~!;1~ 
0 t234567B 

9600 Baud 

F1gure 2 13 RS-231/422 Baud Rate Setbngs 

2.7 Digital Input/Output Lines 

Chapter 2 

RS-2321422 

BAYDI~TE 
1 00000!;1~~ 
012345678 

2400 Baud 

The TempScan/1000 has e1ght d1g11al mput hnes and thuty-two d1g1tal output hnes available 
on a rear panel DB-50 connector These hnes can be output and/or mput usmg TempScan/1000 
commands 

2.7.1 Logic Levels 

Each d1g1tal output hne will dnve five (5) standard TIT.. loads All d1g1tal mput hoes are 
one-e1ghth (0 125) TIT.. loads All mputs are protected agamst damage from h1gh stallc 
voltages Normal precaullons should be taken to hm1t the mput voltages to -0 3 to +5 3 
volts All d1g1tal UO hnes are referenced to d1g1tal ground (Pms 33-42) 

WARNING 

Exceedmg these levels wd1 cause damage to the TempScan/1000 urut 
wluch IS not covered by the warranty 

2. 7.2 Digital 110 Port Pinouts 

The pmouts of the TempScan/1000 D1g1tal UO connector are detailed m the figure and the 
tables below 
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49 46 43 40 37 34 31 28 25 22 19 16 13 10 7 4 1 

48 45 42 39 36 33 30 27 24 21 18 15 12 9 6 3 

Ftgnre 2 14· DBSO Female Connector Pmouts 

DB-50 PIN SIGNAL DB-50 PIN SIGNAl. 

output I 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-50 PIN SIGNAL DB-50 PIN SIGNA!. 

7 output 7 23 output 23 

8 output 8 24 output 24 

9 output 9 25 output 25 

10 output 10 26 output 26 

II output 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 output 16 32 output 32 

Pms 33 . 42 are grounds Y.J- n '"S 
DB·SOPlN. ~PU~# $<, ~ 
I outll!(l I 

2 ~t-~ 2 UJ ro..,_ ~ 
3 output3 ~ 

2 16 9/94 Rev 2 I 

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



btstallallon & Configurallon 

2 

33 

output I 

ut I 
/~ 

33 

2.8 Scanning Modules 

Chapter 2 

The TempScan/1 000 and the Exp/10 expansiOn chass1s both accept three kinds of optiOnal 
scanmng modules wh1ch can measure thennocouples, voltages and RTDs 

Each scanmng module fits mto a metal, sh1elded enclosure ms1de the umt to keep nmse 
outs1de and mamtam a constant mtemal temperature A foam-padded stram rehef cush10ns 
the w1res as they ex1t the rear panel 

HOLD DOWN 

F1gure 2.15. TempTC/32 Scanrung Module btstallatJon 
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2.8.1 Input Bias Currents and Ground Reference Registers 

II TempTC/32 & TempV/32 Users II 
For differential mput configuration, each mput must have btasmg currents A certam amount 
of current must be tlowmg mto the d1fferenttal mputs or else capac1tance-mduced nmse will 
make the mputs appear as nmse 

The low s1de of each d1fferenttal mput channel IS prov1ded With a sw1tchable IOk.Q resistor 
to analog common Th1s allows a current path when no current ts flowmg due to no common 
ground connections or a h1gh Impedance mput source 

Source 
lmpedence 

+ 

8103 
I B-

r 
Channel 
Sw1tch 

10kQ 

F•gure 2.16. lnput BIBS Currents D1agram 

W1th no common ground connecuon, closmg the sw1tch connects a lOk.Q reststor between 
the (L) mput and ground and prov1des a common mode Impedance 
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--~--------------------------------. 

Chapter 2 

F1gure 2 17 TempTC/32 & TempV/32 Sw1tch Settmgs 

F1gure 2 17 d1splays the factory default d1p switch settmgs for the TempTC/32 and TempV/32 
scanmng modules Vahd settmgs for specific channels are descnbed m the table below 

Cbann~l Smtl:h Cbannel Smtl:h 

I S6-8 17 SS-8 

2 S6-7 18 SS-7 

3 S6-6 19 S5-6 

4 S6-5 20 S5-5 

5 S6-4 21 S5-4 

6 S6-3 22 S5-3 

7 S6-2 23 S5-2 

8 S6-I 24 S5-I 

9 S3-8 25 S4-8 

10 S3-7 26 S4-7 

II S3-6 27 S4-6 

12 S3-5 28 S4-5 

13 S3-4 29 S4-4 

14 S3-3 30 S4-3 

15 S3-2 31 S4-2 

16 S3-I 32 S4-l 
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2.8.2 TempTC/32 Thermocouple Scanning Module 

The TempTC/32 thennocouple scaonmg module contams 32 differential mput channels, each 
of which may be configured as any thennocouple type or as a milhvolt mput Temperature 
values may be returned m umts of "C, "F, 'K, 'R, or mY 

Tius scanmng module contams screw tenmnal sockets for qutck and easy mput connections 
Connections are made by msertmg the thermocouple wue mto a screw tennmal socket Straps 
are provided on each plug-m board to keep thennocouple w1res from all 32 channels orgamzed 
and manageable before they exit the rear panel 

2.8.3 TempV/32 Voltage Scanning Module 

The TempV/32 scannmg module contams 32 differential mput channels and IS capable of 
measunng analog mput signals on aoy of four programmable ranges ±2 5, ±25V aod ±250V 

Smce many system reqUirements specify a combmat10n of temperature and analog mputs, the 
TempV/32 ehmmates the need for synchromzmg separate aod poSSibly mcompat1ble NO 
measunng mstruments or boards 

2.8.4 TempRTD/16 Voltage Scanning Module 

The TempRTD/16 scanmng module supports 16 channels of 3- or 4-wue RIDs Measurements 
may be returned m umts of "C, "F, 'K, 'R For proper hook-up, please refer to the followmg 
connectiOn diagram 

220 

3-WIRE CONNECTION 
Rx+ ,.._J>Olil"""-----, 

SX+ lE Sense± 

Sx­

Rx-

Sense-

Source-

RTD1 
T 

4-WIRE CONNECTION 
RX+ ,._.;;=""-------, 

Sx+ 

Sx­

Rx-

Sense-

Source-

F1gure 2.18. Connecbng 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 Thts ts accomphshed vta 
a master/slave archttecture wherem a mam or "master" TempScan/1 000 untt can be connected 
to as many as IS expanston chasSIS Each expanston chassts, Exp/10, ts tdenttcal m stze to 
the master untt and configurable for etther 32 or 64 channels of thermocouple mputs Exp/10 
expansion chassis accept the same scanmng module cards as the master umt 

The Exp/10 expansiOn chassts can only be controlled by a TempScan/1000 Exp/10 untts 
have no dtgttal 110 or alarms mcluded Expanston channels can, however, be programmed 
to sttmulate the alarms located on the TempScan/1000 From the programmer's perspective, 
channels are accessed m the same fashton as channels m the base untt When the master 
untt detects the presence of expanston chassts dunng tts power-on sequence, tl makes the 
addtttonal channels available to the programmer The US command ts avatlable to query the 
TempScan/1000 for the total number of channels m a system 

2.9.1 Configuring Multiple Units 

Thts sectiOn descnbes the configuration requtred for TempScan/1 000 to be used m master/slave 
operatton Note the master untt m a master/slave system configuratton must be a TempScan/1000 
(tt cannot be an Exp/10) The system setup wtth the cable options ts shown m Ftgure 2 18 

INPUTS 129-160 

Ftgure 2 19: Multiple Umt Cable Coofigurallon 
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Each slave umt must be assigned a umque expansion chassts address The expansion chassts 
address can be set from I through 8 The address IS selected by s1mple bmary we1ghtmg 
The sw1tch labeled I IS the least s1gmficant b1t, 15 IS the most s1gmficant b1t The factory 
default IS address I, as shown F1gure 2 20 below 

2.9.2 

1 

0 12345678 

I I 
UNUSED SI..AVE 10 

F1gure 2 20. Slave SWitch 

Caubon 

If two or more expansiOn chassiS with the same address are connected 
together, the1r operabon, and the operabon of other attached uruts, JS 

unspecified and may cause errors dunng operabon Address 0 IS not 
allowed because 11 IS reserved for the TempScan/1000. 

Channel Asstgnment 

The channels m the Exp/10 expansiOn chassis are treated as extended channels m the 
TempScan/1000 master The first channel m the first expanswn chass1s 1s channel 33, w1th 
channels I - 32 always m the TempScan/1000 The first channel m the second scanmng 
module card of the fust slave umt 1s channel 65 Refer to F1gure 2 20 for all of the channel 
1dent1fiers (1-24) 

The order of the expansiOn chass1s IS set up usmg sw1tches on the back panel of the Exp/10 
umt as descnbed m the prev10us sectiOn Even 1f a card slot IS left empty m the master or 
slaves(s), the channel assignments are those shown m F1gure 2 20 If a 16-channel module 
IS mstalled, the TempScan/1000 system sull ass1gns 32 channels to the card slot w1th the 
upper 16 channels 1gnored For example, 1f an RID scannmg module IS mstalled m Log1cal 
umt 2, channels 33-48 Will be ass1gned while channels 49-64 Will be Ignored 
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Log1cal Unrt (TempScan/1000) 

Logical Unrt 2 (1st Expansion chassis) 

Log1cal Unrt 3 (2nd ExpanSIOn chaSSIS) 

Logical Unrt 4 (3111 Expansion ChaSSIS) 

Logical Unrt 5 (4th Expans1on chaSSIS) 

Log1cal Unrt 6 (5th Expansion chaSSIS) 

Logical Un~ 7 (6th Expansion chaSSIS) 

Logical Unrt 8 (7th Expansion chaSSIS) 

Logical Unrt 9 (8th Expansion chaSSIS) 

Log1cal Unrt 10 (9th ExpanSIOn chaSSIS) 

Logical Unrt 11 (10th Expans1on ChaSSIS) 

Logical Unrt 12 (11th Expans1on chaSSIS) 

Logical Un~ 13 (12th ExpanSIOn chaSSIS) 

Logical Unrt 14 (13th Expansion chassis) 

Log1cal Unrt 15 (14th ExpanSIOn chaSSIS) 

Logical Unrt 16 (15th Expansion chassis) 

F1gure 2 21· Channel Ass1gnments 
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2.10 External TTL BNC Coiiiiectors 

The rear panel provides two external tngger BNC connectors The BNC TIL Scan output 
IS used for synchromzmg eqmpment with the TempScan/1000 The TempScan/1000 can be 
programmed to tngger on a pos1t1ve-gomg or negat1ve-gomg TIL level edge Any TIL level 
signal may be used as a trigger pulse A trigger pulse may also be used to generate a 
Service Request When a scan IS logged mto the acqms1Uon buffer, the TIL output signal 
IS pulsed Refer to the t1mmg diagram m the figure below 

TIL OUTPUT ----------~~~------------

SCAN 

Start of / 
Channel Scan 

Pre-Tngger 
Scans 

Post-Tngger 
Scans 

Post-stop 
Scans 

Figure 2.22. BNC TIL Tngger Tunmg Diagram 

2.11 Hardware Installation 

The TempScan/1 000 mcludes accessones for rack or bench use 

2.11.1 Rack Mount 

If rack mount mstallat1on IS required, remove the two plasuc screws from the prednlled 
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 umt can be mounted with the front or rear panel facmg 
the front of the rack fixture) 
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Plasuc Screws Plastic Screws 

0 0 

0 0 

F1gure 2 18: Rack InstaUabon (S1de View) 

Install the two rack ears usmg the enclosed screws as shown m F1gure 2 19 

0 0 

F1gure 2 19 Instalhng Rack Ears (Top V1ew) 

2.11.2 Bench Top 

If bench mstallat1on IS requrred, mstall the self-adhes1ve rubber feet on the bottom of the 
umt approximately one mch from each comer 

2.12 Power-Up 

At 1mUal power-up or on the Reset command (*R), the TempScan/1000 performs automatic 
self-tests to ensure that 1t 1s fully functiOnal The md1cator hghts on the TempScan/1 000 
front panel show any errors 1f they occur Poss1ble error cond1t1ons and the1r correspondmg 
md1cator hghts patterns are shown m the followmg table Any pattern not shown 1s an 
mtemal error that 1s not field-serviceable - contact the factory If ERROR 1s on by 1tself, 
there 1s a configuration error due to setup mformauon m NVRAM Check the error usmg 
the Error Query (E?) command 
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Fa1lure Talk L1sten SRO Error Power 

General H/W Failure 0 0 0 0 0 

(U22) ROM Jnvahd • • • ® 0 

(U21) ROM Checksum • • 0 ® 0 

Error 

(U22) ROM Checksum • 0 • ® 0 

Error 

NVRAM Error 0 • • ® 0 

Dynam1c RAM Error 0 0 • ® 0 

Interprocessor 0 0 0 ® 0 

COM Error 

o = Ind1cator hght on • = lnd1cator hght off ® = lnd1cator hght flashmg 

If no problems are found, the md1cator hghts go off and the TempScan/1000 w1ll begm 1ts 
power-up 1mtlahzat10n Th1s self-test IS performed each time the umt IS powered up regardless 
of whether power-on was caused by the power SWitch or the Power-On Reset (*R) command 
Dunng m1tlahzat1on, the TempScan/1000 self test performs the followmg 

• Checks for errors at power-up 

• Checks the flag m the NVRAM to deterrmne 1f 11 should power-up w1th factory defauh 
settmgs or a user-defined configuration 

• Loads appropnate registers w1th correspondmg values m NVRAM 

• Checks a flag to see 1f alarms should be enabled at power-up, 1f so, enables them 

• Loads channel configuration regiSters 

• Loads program sequencer With appropnate channel configurations 

• Resets computations processor to begm acqumng scans 

The self-test Will take approximately 5 seconds to complete, after wh1ch the TempScan/1000 
1s ready for normal operation 
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2.13 Software Installation 

The TempScan software mstallauon conststs of two steps malung a backup copy and mstalhng 
the user selected TempScan files The software ts mstalled through Mtscrosoft Wmdows 
Note that any prevtous mstallatton of the TempScan dnvers should be removed before 
mstalhng a new versiOn 

The TempScan software contams Temp Wmdows, whtch ts a Wmdows apphcatton for 
operatmg the TempScan/1000 hardware For example, thts apphcatton can be used to configure 
all of the operatiOnal parameters of the hardware and to arm the TempScan umt See Chapter 
5 for more mformauon on Temp Wmdows' capabthttes 

2.13.1 Making a Backup Copy 

The followmg steps descnbe makmg a backup copy of the release dtsks 

I Boot up the system accordmg to the manufacturer's mstruct10ns 

2 Type the command CD\ to go back to your system's root dtrectory 

3 Place TempScan release dtsk mto Dnve A (or whatever floppy dtsk dnve you are 
mstalhng from) 

4 Type DISKCOPY A A and follow the mstructtons gtven by the DISKCOPY command 

Thts process may requtre swappmg the release and backup dtsks several Urnes 

2.13.2 Windows Installation 

The Temp Wmdows mstall program coptes the user selected TempScan files and creates a 
W mdows program group and tcons 

I To begm mstallatton, put the TempScan Dtsk mto your floppy dtsk dnve From the 
program manager, choose Ftle/Run to run the TempScan SETUP.EXE file 

2 The Wmdows Setup dtalog box dtsplays the "Install To" dtrectory locatton Chck OK 
to choose the default or type another path tf you want to mstall to a dtfferent locatton 

3 From the next dtalog box, select the TempScan opttons to be mstalled (shown m the 
figure below) After the opttons have been selected, the bottom of the screen wtll dtsplay 
the amount of hard dtsk space requtred for the mstallatton and the amount of dtsk space 
remammg after mstallattOn Make sure there ts room available for mstallat10n before 
contmumg 
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Ill Soled Options to Install... 

1:81 T emp'VImdows configuration .. acqUISition and graphics program lor \Vmdows: 

t8J T emp\llmdows source code 

1:81 LTN dnver/RS-232 lor Labtech Notebook software v7 3 0 or later 

1:81 LTN dnver/IEEE488 lor Labtech Notebook software v7 1 1 or later 

1:81 T empScan/1 000 example programs rn ba11c 

Drsk Space Requrred 
D1sk Space Rema1rung 

2.481.080 
84.489.288 

Emt Setup 

F1gure 2 23 TempScan/1000 InstaUabon Opboos 

4 Choose the opt10ns you wtsh to mstall and select OK D1alog boxes w11l gutde you 
through the remamder of the mstallatton 
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TempScan/1000 Operation 

3.1 Overview 

The pnmary function of the TempScan/1000 IS to scan and d1g1t1ze transducer Signals, typ1cally 
thermocouples Most all of the TempScan!IOOO's features are programmable, allowmg the 
user to change settmgs and configurations from the controlhng computer 

The command set of the TempScan/1000 prov1des access to all of the umt's programmable 
features Jssumg commands to the TempScan/1 000 changes Its mtemal state and 1ts operatmg 
configuratiOn Most of the umt's operatmg states have a default value If no commands are 
sent to alter 1ts ongmal state, the default value will be used Only 1f the default settmgs 
are not des1red IS II 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 mput channels VIa the addition of slave umt(s) With a master/slave 
architecture A master TempScan/1000 umt can be connected to as many as 15 Exp/10 
expansiOn chassis Each IS Identical m s1ze to the master umt and configurable for either 32 
or 64 channels of mputs In add1t1on, the TempScan/1 000 and the Exp/1 0 both accept three 
lands of optional scannmg modules (plug-m cards) for measurement of thermocouples, voltage 
and RIDs 

Once the number of channels and channel type are estabhshed, the TempScan/1000 reqmres 
a scan mterval The user can configure up to two scan mtervals to determme the frequency 
at which the scans are acqmred For example, the umt can be programmed to sample data 
once per hour and then, when a spec1fic channel reaches a hm1t condition, to sample data 
once per second Note that the maximum speed at which the TempScan/1 000 scans the 
channels IS dependent on the number of channels configured for use and how the channels 
are sequenced w1thm a scan The table below shows how the number of channels configured 
affects the scan rate 

To collect and buffer scans, II IS also necessary to configure the acquisition and tngger 
parameters The umt can be configured to begm and end data loggmg on a user-specified 
event such as TIL signal, temperature level, IEEE GET, an alarm conditiOn, or upon the 
completion of a specified number of readmgs 

Some of the TempScan/lOOO's more advanced features mclude the use of alarms and the 
H1gh/Low/Last registers The umt offers 32 digital alarm outputs that are activated VIa 
user-specified mput channels and alarm conditions on a per channel basis The TempScan/1000 
updates alarmed output channels m real-time at Its standard 960 channel per second rate, 
and can be configured to either alert the host computer of active alarm conditions or update 
alarm outputs when comrnumcaUng with the host computer 

The H1gh/Low/Last (HLL) registers are an alternative method of querymg the TempScan/1 000 
for channel data Independent of tnggenng and scan mterval configuratiOn, the HLL regiSters 
are constantly updated wtth new values at the maxtmum scan rate and can be quened at 
any ume 
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For those users mterested m a qUick stan, thiS chapter now begms by descnbmg the mm1mum 
reqUirements for acqumng temperature readmgs Th1s IS accomplished by usmg many of the 
untt's default configuratiOn settmgs The remamder of th1s chapter explams the steps reqUired 
to use the TempScao/IOOO's baste and advanced features, m add1t1on to prov1dmg vanous 
mformat1ve top1cs 

3.2 Memory Allocation 

Each TempScan/1000 comes eqUipped With standard 256K memory Three optwns for add1t1onal 
memory are avatlable IMeg, 4Meg, or 8Meg 

Whatever the opt1on, the TempScan/1000 w1ll automatically allocate 1ts memory for opt1mal 
use accordmg to Its current configuratiOn TempScan/1000 memory IS broken mto two mam 
regions 

• H1gh/Low/Last Data RegiSters (only configured channels) 

• AcqUisttlon Data Buffer 

These reg1ons are allocated as shown the figure below 

32 

Locatton 0 --------, 

~~:owll.as } Size of Hlgh/Lowll.ast Data Is 
Total Channels In Scan X 20 

Size of 

Acqutsibon 
Data 
Buffer 

Memoty _ ___,.,..L----" 
Option 

> Size of Aatu\slllon Data Buffer Is 
Momoty Option S!Z8 • Hlgh/Lowll.ast Size 

Ftgure 3.1: TempScao/1000 Memory Allocabon 
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When channels are configured, the TempScan/1000 w1ll calculate how much memory w1ll 
be needed for the H1gh!Low/Last Registers The memory allocated to H1gh1Low/Last 1s 

20 X (number of channels) 

The remammg memory IS then allocated to the Acqms1t1on Buffer For example, 1f the 
memory opllon IS 256K (262144 bytes) and the number of configured channels 1s 992 (X 
20) then the amount allocated to the acqms1t1on buffer would be 

262144 Total Memory (256K) 

_:_-~19::::84:::0:..__HLL (992 x 20) 

242304 Acq Buffer AllocatiOn (236 6K) 

The d1spos1ll0n of the HLL Reg1sters and Acqu1s1t1on Buffer 1s descnbed 10 later sectiOns 

3.3 Minimum Requirements 

On IDillal power-up the TempScan/1000 1s not scanmng 1ts channels Although most of the 
user-settable configuratiOn states have assoc~ated defaults, a few 1tems must be configured 
by the user before scanmng beg10s 

To get the TempScan/1000 to beg10 scannmg Its channels, the controlling computer must 
perfonn two operations configure each channel and select the channels that are 10cluded 10 
the scan Refer to the figure below for a dep1cllon of a channel scan and scan mterval 

9194 Rev 2 I 

Scan Interval 
(Timebase) 

~ 

t t 
Scan Scan t " Scan l.. 

t t t t t ~ ~\-]+__l+__l+:..____ 
Channel Scan --- 1 3 4 5 8 -~' 68 69 80 
(Channels configured 
and Included in the scan) 

F1gure 3 2 Channel Scan and Scan Interval Defirubon 
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After followmg these steps, the alarms and the H1gh/Low/Last Reg1sters are now bemg 
updated at the max1mum poss1ble scan rate The scans are not, however, bemg placed m 
the Acqu1s11ton Buffer 

PRINT#l, "OUTPUT07, Cl-32, lX" 'Configure master channels 1-4 w1th Type J TC 

Inspectmg the umt's H1gh/Low/Last Registers shows the temperature values for the configured 
channels 

PRINT#l, "OUTPUT07 U4X" 

PRINT#l , "ENTERO 7" 

INPUT A$ 

' Query HLL reg1sters for the configured channels 

' Get the response 

' Screen shows 

+1450 20Sl2 23 21 7,03/24/93+0850 20Sl2 35 09 3,03/24/93, +0950 30 

+0450 20S02 00 29 5,03/24/93+0057 60Sl0 35 00 4,03/24/93, +0250 60 

-0045 50Sll 03 51 7,03/24/93-0110 10Sl2 55 09 1,03/24/93,-0050 80 

+0150 70S03 39 01 2,03/24/93-0085 20S05 25 17 3,03/24/93, +0010 90 

To begm stonng scans m the umt's Acqutsmon Buffer at a programmed scan rate, 1t IS 

necessary to follow these four steps 

I Configure each channel With the destred type (Descnbed m Sections 3 3 I and 3 3 2) 

2 Select the scan mtervals (Descnbed m Sect1on 3 3 3) 

3 Select the acqu1smon parameters (Descnbed m Secuon 3 3 4) 

4 Select the tngger parameters (Descnbed m SecUon 3 3 5) 

After step 4, the TempScan/1000 w1ll be armed and wattmg for the tngger When the tngger 
1s sattsfied, the TempScan/1000 wtll begm to collect and store scans m Acqu1s1Uon Buffer 

PRINT#l, "OUTPUT07, Cl-4,1X" 'Configure master channels 1-4 w1th Type J 
TC 

PRINT#l, "OUTPUT07, roo 01 oo o, oo oo 01 ox·' Configure nonnalttmebase to I mmute, 
acquts11ton t1mebase to I second 

PRINT#l,"OUTPUT07,Yl00,1000,0X" 

PRINT#l,"OUTPUT07,Tl,8,0,0X" 

PRINT#l,"OUTPUT07,@X" 

34 

' Set pre-tngger scan count to 100 and post­
lllggerto!OOOscans 

' Configure start event to lllgger on command 
and stop event to stop post-tngger count 
(TRIGGER LED should pulse) 

' Tngger the acqutsltton Acquts1t1on scans 
should now be collected unul 1000 _ECJ~t­
tngger scans have been collected (TRIGGER 
LED should be on) 
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3.3.1 Configuring Channels 

Configunng a channelts the process of descnbmg the channel transducer to the TempScan/1000 
By domg so, the configured channel becomes part of the channel scan 

The TempScan/1000 performs several sophtSttcated calculations on the raw voltage before 
supplymg II to the controlhng computer To perform such calculattons, the TempScan/1000 
must know the transducer type 

The TempScan/1000 and tis expanston chassts, the Exp/10, accepts three kmds of scannmg 
modules, allowmg users to create systems of up to 992 channels wtth any combmauon of 
scannmg modules The modules are as follows 

Module 

TempTC/32 

TempV/32 

TempRID/16 

DescnptJou 

The thermocouple (T/C) scanmng module contams 32 dtfferenttal mput 
channels 

The volts scanmng module contams 32 dtfferenttal mput channels and 
IS capable of measunng analog mput stgnals on any of four 
programmable ranges ±10 V, ±5 V .±IV,± 0 IV 

The RID scanmng module contains 16 dtfferenttal mput channels 

The TempScan/lOOO's modulanty ehmmates the need for synchromzmg separate and posstbly 
mcompallble AID measunng mstruments or boards-an tmportant constderatton because many 
temperature measurement systems reqmre a combmatiOn of thermocouples, RIDs, and analog 
mputs 

The TempScan/1 000 IS capable of sensmg the scanmng module type that IS plugged mto tts 
own slot or one of tts expanston chassiS When configunng a channel, the configuratton 
parameters must match the scanmng module type For example, a volts type cannot be 
asstgned to a channel on a thermocouple module, and a thermocouple (T/C) type cannot be 
asstgned to a channel on a volts module If the user attempts to configure a channel number 
that IS of the wrong type or does not exiSt, a channel configuratton error wtll be logged m 
the Error Source RegiSter (shown m Ftgure 3 16) Assoctated wtth each channel IS the channel 
number and type, and opllonally the htgh and low alarm setpomts and the setpomt hysterests 
The mtmmurn channel configurallon requrred IS to asstgn a channel type for a smgle channel 
or a range of channels The followmg section descnbes how to configure the posstble channel 
types Alarms wtll be covered later m thiS chapter 
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3.3.1.1 

Logbl ""' t CT•••"''""OOOI 
......... ,, ............... 1 

......... ,(>ld--1 

"""' ""' 5 ,... - -1 

...... ""' ' (5th - -1 

"""'""'''"'--1 
...... ""' ' (7lh - ..... 1 

"""' ... • (Bth - ..... 1 

...... ""' to (Bth - -1 

lDglr:al lH. 11 (10111 Explmlan c:hauls) 

Logical lH: 12 (11111 E:lparUxl ct.ub) 

F1gure 3 3: Master/Slave Channel Ass1gmuents 

Configuring Thermocouple Channels 

In order to hegm confignnng mput channels, the user must first spectfy the channel type 
If the TempTC/32 scannmg module tS to he used, thirty-two d1fferenual thennocouple mputs 
are prov1ded TbtS card can he used m both TempScan/1000 and Exp/10 expansmn chasSis 
In configunng thennocouple (T/C) channels, all that tS requrred tS to asSign each channel to 
a part1cular T/C type Support for B, E, J, K, R, S, T and N (14 and 28 gauge) thennocouple 
types are standard 100 mV volts type w1th and w1thout Range error detecuon tS also 
supported Channel type can be defined usmg the Configure Channel (C) command for a 
smgle channel or a range of channels Channels not mcluded m the channel scan do not 
have to he configured 

IMPORTANT 
The channel configurabon cannot be changed wbde the trigger tS armed 
or an acqu1S1bon IS taking place 

If your TIC tS not a standard type, 11 can be asSigned to a custom TIC type TbtS tS 
accomplished through the use of custom hneanzauon lookup tables Secuon 3 17 explams 
how custom tables can be defined 
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In addll!On to channel type, each channel m the scan channel can opttonally have a high 
and low alann level and hysteresis associated with 11 The TempScan/1000 alanns allow the 
umt to produce an mtemal event when the value of a channel IS outside of desired hmlls 
These alann events can be used as trigger or stop events, or as a stimulus for lTL-level 
signals on the TempScan/1000 back panel SectiOn 3 4 contams more mformatwn on usmg 
alarms 

The followmg example demonstrates how to assign TIC types to channels on a TempTC/32 
card plugged mto the TempScan/1 000 

PRINT#1 "OUTPUT07, C 1-32, 1 X" 'Contmuous channels 1-32 with JTC 

3.3.1.2 Configuring Volts Channels 

If the TempV/32 scannmg module IS to be used, the TempScan/1000 will measure voltages 
prov1dmg 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 
IS what distmgUishes the channel as a volts channel Support for± IV, ±IV, ±5V, and ±IOV 
ranges are standard Channels not mcluded m the channel scan do not have to be configured 
The TempV/32 can be used m both TempScan/1000 and expanswn chassis 

3.3.1.3 Configure RTD Channels 

If the TempRID/16 scannmg module IS to be used, 16 RID mputs are provided This card 
can be used m both the TempScan/1000 and Exp/10 expansiOn chassis In configunng RID 
channels, all that IS reqUired IS to assign each channel to either a 3-wire or 4-Wire RID 
type Note For any given RID card, channel numbers 17-32 are not used Channel types 
can be defined usmg the configure channel (C) command for a smgle channel or a range 
of channels Channels not mcluded m the channel scan do not have to be configured 

3.3.2 Configuring a Scan 

Although as many as 992 channels may be mcluded m the TempScan/1000 system when 
15 expansion chassis are attached, only those channels configured m the channel scan are 
collected and available to the controlling computer Channels are always scanned m ascendmg 
order, regardless of the sequence mput by the user The same configuration IS used m readmg 
channel data through the High/Low/Last Registers or the AcqUislllon Buffer, as discussed 
later m this chapter 

Scan configuratton IS also accomplished usmg the Configure Channels (C) command This 
command allows up to 992 channels to be specified by either mdlVldually ass1gnmg channels 
or entenng a range of channels The 992 possible channels can be configured m any sequence, 
however the scan will be ordered sequenttally by the TempScan/1000 Note Channels cannot 
be accessed randomly as part of a channel scan 

Refer to Sectton 3 12 for details about the Impact of scan configuration on the maximum 
sample rate 
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3 3.3 Configuring the Scan Interval 

The scan mterval IS the frequency at wh1ch the scans are acqutred It can be programmed 
(v1a the I command) from a 99 hour penod down to as fast as the umt can run under the 
current channel configuration The normal scan mterval can be programmed m mcrements 
of I of a second 

The TempScan/1000 has two d1stmct scan mtervals The first ts the "normal" scan mterval 
Th1s scan mterval ts used when the TempScan IS collectmg scans before the start event has 
occurred or after stop event has occurred These two reg1ons are called pre-tngger scans and 
post-stop scans, respectively The second scan mterval IS the "acqutsttton" scan mterval Tius 
mterval 1s used when the TempScan/1000 IS acqumng scans after the start event has occurred 
but before the stop event has occurred Th1s regton IS referred to as post-tngger scans 

The I command 1s used to set these two scan mtervals For example, the followmg command 

IOO 00 10 0,00 00 00 1 

would set the scan mterval to once every ten seconds and set the post-tngger scan mterval 
to once every tenth of a second As mentioned earher, the scan mterval can be set to run 
as fast as the current umt configuration w1ll allow Th1s IS referred to as "fast mode" Each 
of the two scan mtervals can be configured as such by spec1fymg 00 00 00 0 as the argument 
for the I command for the destred t1mebase mterval For example, the followmg command 

IOO 00 10 0,00 00 00 0 

Will set the normal scan mterval to once every ten seconds and the post-tngger mterval Will 
be set to fast mode The two scan mtervals may be quened any bme v1a the I? software 
command 

38 

Scan Interval A 

Post-lngger 
Scans 

Scan Interval B Scan Interval A 
Slop Event 

occured before 
Interval B 

Ftgure 3 4: TempSean/1000 Sean Intervals 
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As mentiOned earher, If fast mode IS specified the TempScan/1000 will collect scans as fast 
as the current configuratiOn Will allow This reqmres some explanation smce the rate at 
which scans are collected while the umt IS m fast mode may vary greatly dependmg upon 
the number of channels configured as well as the disposition of those configured channels 
The disposition of the channels refers to density of the total channels configured Withm the 
system, m other words, how many channels are sklpped over The disposition of channels 
and Its effect on the channel scan rate IS covered under Section 3 12 of this manual For 
this diSCUSSIOn, however, we Will consider only configuratiOns m which all configured channels 
are adJacent to each other The followmg table shows how the fast mode scan rate IS affected 
by such configuratiOns 

Number of Channels Per Channel Scan Rate (Hz) 

60Hz 50Hz 

Hz mSec Hz mSec 

1-16 60 16 67 50 20 

17-32 30 33 34 25 40 

33-48 20 5000 167 60 

49-64 15 6667 12 5 80 

65 80 12 83 33 10 100 

81-96 10 100 ()() 83 120 

97-112 86 116 67 7 I 140 

113-128 75 133 33 625 160 

I 
785-800 I 2 833 33 I 0 1000 

1 
945-960 I 0 100000 83 1200 

961-976 98 1016 67 82 1220 

977-992 97 1033 33 81 1240 

3.3.4 Configuring an Acquisition 

To collect and buffer scans, It IS necessary to configure an acqmsttton An acqmsltlon can 
consist of the followmg components 
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Component Descnpbon Requ~red 

Pretngger Scans taken before the tngger IS satisfied No 

Post-trigger Scans taken between the tngger and the stop event Yes* 

Post-stop Scans taken after the stop event No 

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

These components consutute a Tngger Block m the mtemal memory Every Tngger Block 
has one and only one tngger pomt The followmg figure descnbes a tngger block 

Pre-tngger Tngger 
Scans POint 

Post-tngger 
Scans 

Post-stop 
Scans 

~/\ I ~ ,, 
t t t t t t t t t t t t ~ 

" 
,-------'"'------, 

~Itt yt It tt t i "~' 

3.3.4.1 

Stop Event occurs 
somewhere between 

scans 
F1gure 3 5: TempScan/1000 Tngger Blocks 

Pre-Trigger State 

The Pre-Tngger State IS defined as the penod after the TempScan/1 000 has been configured 
to collect an acqutslllon (v1a the T command) and before the actual tngger event occurs 
Whtle the umt IS m th1s state the TRIGGER LED wtll flash As m any other acqu1s1t1on 
state the alarms and thetr associated outputs w11l be updated at the fastest rate poss1ble under 
the current channel configuratiOn 
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Tngger 

Pre-tngger Scan Post-tngger 

~\~ 
b--A-+B•t• A •t• A-d 

t 
Tngger 
Event 

F1gure 3 6 Tngger Without Syochrooizaboo 

Chapter3 

• 

It 1s dunng th1s state m wh1ch the TempScan/1000 may be configured to collect Pre-Tngger 
data Thts may lle accomplished by spectfymg a non-zero value for the pre-tngger count 
parameter of the Set Counts (Y) command (see Command Reference Chapter) The pre-tngger 
count value coupled wtth the current channel configuratton, however, cannot exceed the total 
amount of avrulable memory 

If the pre-tngger count ts set to a non-zero value, the TempScan/1 000 wtll begm sampling 
Pre-Tngger data at the rate spectfied by the current normal scan mterval (I command) 
tmmedtately after the Tngger Configuralton (T) command ts tssued When the tngger event 
occurs, the Pre-Tngger data portiOn of the Tngger Block wtll con tam the most recent 
Pre-Tngger scans The number of Pre-Tngger scans collected wtll depend upon when the 
tngger event occurs If the tngger event occurs before the number Pre-Tngger scans collected 
at least equals the spectfied pre-tngger count the number of Pre-Tngger scans wtll be the 
number of scans collected to that pomt Otherwtse, the number of Pre-Tngger scans wtll be 
the number spectfied by the pre-tngger count parameter of the Set Counts (Y) command If 
11 ts not deSired to collect any Pre-Tngger data whtle m the Pre-Tngger state the pre-tngger 
count parameter of the Set Counts (Y) command may be set to zero 

Pre-Tngger data may not be accessed whtle the TempScan/1000 ts m the Pre-Tngger state 
The Pre-Tngger data for a parttcular tngger block ts not made available to be read unttl 
the spectfied tngger event occurs 

There are two ways to determme tf the umt ts m the Pre-Tngger slate Ftrst, vtsually check 
the TRIGGER LED If 11 ts flashmg then the umt ts m the Pre-Tngger state Second, the 
user can query the Status Byte (STB) regtster and check the Tnggered Btl If not set and 
the acqmstlton has been configured then the umt ts m the Pre-Tngger state When the 
spectfied tngger event occurs the TempScan/1000 extts the Pre-Tngger state and enters the 
Post-Tngger state 

The Tngger Configuratton (T) command has a "synchromzauon" parameter that allows the 
user to spectfy tf the tngger pomt ts to be synchromzed to the pre-tngger (normal) scan 
mterval If set, the tngger pomt wtll occur on the next "uck" of the pre-tngger (normal) 
scan mterval Otherwtse the lrtgger pomt wtll occur at the pomt at whtch 11 ts detected 
For example, assume a pretngger of 10 scans and a sample rate of I scan/mmute If a 
tngger event takes place 20 seconds after a scan, a recorded tngger pomt wtll happen on 
the next scan, 40 seconds later 
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3.3.4.2 Post-Trigger State 

The Post-Tngger state ts the penod between the occurrence of the tngger event and the 
occurrence of the stop event Whtle the umt ts 10 thts state the TRIGGER LED wtll be on 
As 10 any other acqmstlton state the alarms and their associated outputs will be updated at 
the fastest rate posstble under the current channel configurallon 

Dunng the Post-Tngger state the umt wtll collect Post-Tngger data at the rate specified by 
the acqmsttton scan 10terval specified by the Scan Interval (I) command Post-Tngger scans 
wtll be collected at thts rate until the stop event occurs The number of scans collected 
dunng the Post-Tngger state ts not restncted by the 10ternal buffer stze The TempScan/1000 
can collect scans m the post-tngger state 10defimtely tf the controlling computer ts capable 
of read10g data out of the acqutsllton buffer fast enough to prevent a buffer overrun 

Pre-logger Tngger Post-tngger 
Scans Scan Scans 

~\~ 
b-A •t• A •t• A •t• Ad 

t 
Tngger 
Event 

Ftgure 3. 7. Tngger With Syncromzatlon Flag On 

It me 
• 

The Post-Tngger state may be detected by query10g the Tnggered Btl of the Status Byte 
(STB) Regtster and the Stopped Bu of the Event Status Regtster (ESR) The TempScan/1000 
ts 10 the Post-Tngger state tf and only tf the Tnggered Btl of the STB ts set and the 
Stopped Btl of the ESR ts not set The umt wtll extt the Post-Tngger state when the stop 
event occurs 

3.3.4.3 Post-Stop State 

The Post-Tngger state IS the penod between the occurrence of the stop event and the 
compleuon of the acqmstllon Whtle the umt IS 10 thts state the TRIGGER LED wtll be 
on As 10 any other acqmsttton state the alarms and their associated outputs wtll be updated 
at the fastest rate posstble under the current channel configuration 

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

When the spectfied number of post-stop scans have been collected the umt wtll terrn10ate 
the current acqmstlton and return to a non-acqumng state If, however, the post-stop count 
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parameter of the Set Counts (Y) command IS zero the uml Will return 1mmed1ately to a 
non-acqumng state upon the occurrence of the slop event (unless the auto-rearm feature 1s 
used) 

The Post-Stop state may be detected by querymg the Stopped and the Acqms1t1on Complete 
bus of the Event Status Reg1ster (ESR) The TempScan/1000 1s m the Post-Stop state 1f and 
only 1f the Stopped B1t of the ESR 1s set and the Acqmsltlon Complete B1t of the ESR 1s 
not set The umt w1ll ex1t the Post-Stop state when the spec1fied number of post-stop scans 
have been collected When th1s occurs the Acqms1t1on Complete B1t of the ESR Will be set 
and the umt Will return to a non-acqumng state (unless the auto-rearm feature IS used) 

3.3.5 Trigger and Stop Events 

The prograrmned system events are the dnvmg force behmd any acqmsltlon The tngger 
event s1gnals the end of the pretngger and the begmmng of the post-tngger, the stop event 
s1gnals the end of the post-tngger and the begmmng of the post-stop 

Pre-tngger Tngger 
Scans Point 

-----'1\ I ,- ,, 
Post-tngger 

Scans 
Post-stop 

Scans 
r----'A'---,. 

t t t t t t t t t t t t ~ ll ttl yi It I I I f •:· 
(_ 

Stop Event occurs 
somewhere between 

scans 

Figure 3.8. TempScan/1000 Tngger and Stop Events 

In add1t1on to the pre-tngger (normal) scan mterval, a secondary post-tngger (acqms1t10n) 
scan mterval can be ass1gned Th1s would allow scans dunng the post-tngger and post-stop 
states to be collected faster or slower than those m the pretngger One apphcat10n for th1s 
secondary scan mterval IS when events after the tngger reqmre faster samphng than those 
before the tngger, such as dunng alarm cond1t1ons 

The TempScan/1000 can be configured to start data acqms1t1on on one of many trigger 
sources The Tngger ConfiguratiOn (T) command IS used to set the source of the tr1gger 
(GET, Talk, etc), the tngger start and stop event, a pre-tngger count and/or post-stop count 
1f used, the dtrecuon of the tngger source level 1f used (nsmg or falhng edge), and whether 
the Auto-Rearm flag 1s enabled 

If the Auto-Rearm feature 1s m use, the umt will 1mmed1ately begm lookmg for another 
tngger event once a stop event and post-stop event IS detected If the feature IS not m use, 
a T command must be Issued after a stop event before the umt can begm lookmg for a 
tr1gger However, usmg Auto-Rearm does not allow the user to change the tngger configuration 
between tnggers, the lmtlal configuration Will be used until Auto-Rearm IS d1sabled To 
d1sable Auto-Rearm, a T command must be 1ssued w1th the flag set to zero Data Will still 

9/94 Rev 2 I 3 13 

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



Chapter 3 TempScan/1000 Operation 

be available after the T command 1s 1ssued Refer to the Command Reference sect1on for 
deta1ls 

In order for an acqms1t1on to take place, the umt must have a tr1gger event and can be 
ass1gned a Stop Event Th1s allows d1fferent sttmuh to begm and end an acquts1tton The 
Trtgger Start and Stop Event sources can be chosen from any of the followmg 

EVENT START/STOP DESCRIPTION 

External TIL Start and/or When External TIL Level1s sfec1fied as a trigger 
(rtsmg or falltng) Stop Event source (T6 or T7), a TIL leve s1gnal on the 

external trigger connector (rear panel BNC) Will 
generate a trl!ger The external trigger IS edge 
sens1ttve, an trltgertng on the rtsmg edge or 
falhng edge can e spec1fied 

Selected temperature Start and/or When a selected channel1s spec1fied, data 
channel (rtsmg or falltng) Stop Event collectiOn IS started when the level for the 

selected channel has been crossed ( etther rtsmg or 
falltng) as the user defined w1th the L command 

GET Start and/or When GET IS selected as the trigger source (T2), 
(Not affltcable for RS- Stop Event data collection IS started whenever the IEEE 488 
232/4 appltcattons ) Group Execute Trtgger (GET) command 1s sensed 

on the IEEE 488 bus and the TempScan/1000 1s 
addressed to LISTEN 

Talk Start and/or When TALK 1s selected as the trigger source 
(Not applicable for RS-
2321422 applicatiOns ) 

Stop Event (T3) , data collection Will be started when the 
TempScan/1000 1s addressed to TALK 

'@' character Start and/or When @ IS selected as the trigger source, the 
Stop Event command trl~ger ("@")generates a trigger when 

the Trtgger ource IS set for a command trigger 
(Tl) 

Alarm (on or off) Start and/or When alarm IS selected as a trigger source, the 
Stop Event acqu1sttton Will start or stop when any channel 

goes mto or out of an alarm cond1t1on 

Absolute t1me Start and/or When absolute t1me 1s specified, data collection 1s 
Stop Event started when the real ume clock lime of day 

equals the programmed lime 

Count (post-trigger) Start and/or When count IS selected as the Stop Event, scans 
Stop Event are collected unul the spec1fied number of post-

trigger scans (specified by theY command) have 
been collected, at wh1ch lime the post-trigger 
Acqutsltton wtll stop and the post-stop 
Acqms1t1on w1ll begm (1f 1t 1s configured) 
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3.3.6 The Acquisition Buffer 

The acqmsttton buffer ts a FIFO buffer In other words, the oldest data to be wntten mto 
the buffer ts the first data to be read from the buffer when a read operatton ts performed 
The buffer may be broken up mto one or more "trtgger blocks" Each of these tngger blocks 
defines an acquiSition and each may be of vanabie length Tngger blocks are allocated 
sequenttally and the scans wtthm the Tngger Blocks are wntten and read sequentially In 
other words, II ts not posSible to randomly access a Tngger Block or a scan wtthm a tngger 
block When a read operation ts performed the scan that ts read ts the oldest scan m the 
oldest tngger block currently defined Ftgure 3 9 shows a sample acqutslllon buffer wtth 5 
trtgger blocks each of whtch has a vanable amount of scan data 

9/94 Rev 21 

Trigger 
Block1 

10000 Scans 

100 Scans 

16000 Scans 

1 Scan 

Ftgure 3 9 Sample Acqutsttlon Buffer Configuration 
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3.3.7 Trigger Block Organization 

Each Tngger Block m the buffer has an associated trigger block descnptor The b1gger block 
descnptor IS used by mtemal processes for AcqmsJtion Buffer mamtenance The maoagement 
of this b1gger block descnptor IS totally traosparent to the user and, as such, the contents 
of th1s descnptor IS of no concern to the user However, smce the tngger block descnptor 
does take up memory 11 will have an md1rect affect on some user defined processes For 
mstance, the 75% llm1t condition and the buffer overrun condltlon will happen on a fewer 
number of scans as the number of trigger blocks mcreases 

A tngger block becomes defined when the configured tngger start event occurs Once the 
start event occurs the data Wllhm the trigger block (mcludmg any pre-trigger data) IS available 
to be read, even though the trigger block may not yet be complete Scan data IS read aod 
wntten to the trigger block m a FIFO fash10n As the controller requests buffered scao data, 
the TempScan/1 000 supplies the oldest available scan After the scan IS supplied that scan 
IS no longer available from the TempScan/1000 There IS no mechao1sm to allow JUmpmg 
around m the buffer or gomg back to a scao that had already been read by the controller 

Readmg the oldest scan automatically advaoces the read pomter m the current h1gger block 
so that the next scan, If acqu~red, IS Immediately available 

Smce scans are wntten mto the trigger block sequentially, the h1gger scan may appear at 
any location w1thm the trigger block The TempScan/1 000 will automatically conven these 
physiCal scan locations to logical scan locations where the h1gger scan ts always onented 
at locatiOn 0 The placement of the trigger scao at the ongm facilitates the qmck mterpretatJOn 
of the read pmnter aod gives a frame of reference for other locauons Wllhm the trigger 
block All trigger block pomters are relallve to the h1gger scao Hereafter, m thiS maoual, 
diSCUSSions will assume references to logical h1gger blocks only 

The U6 commaod (for a more complete descnpuon see Section 3 3 6 on mterrogatmg the 
acquiSIIlon buffer) may be used to query the current read b1gger block For example the U6 
response for Figure 3 10 (assummg 11 was the only trigger block) would be 

PRINT#l, "OUTPUT 07, U6X" 

PRINT#l,"ENTER 07" 

INPUT A$ 

' Get status of current read h1gger block 

' Get the response 

' 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 md1cates that the first avwlable scan IS -0000076, wh1ch IS a pre-b1gger 
scan ThiS scao cao be reb1eved by perforrnmg the followmg 

PRINT#l,"OUTPUT 07,R1X" 

PRINT#l, "ENTER 07" 
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' Get the -0000076 scao 

' Get the scan 
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INPUT A$ 

+1234 50-0234 20+0984 00+0323 30 

PRINT#l,'OUTPUT 07, U6X" 

PRINT#l,"ENTER 07" 

INPUT A$ 

000001,001233,-

Chapter3 

' Screen shows (4 channels configured) 

' Now get status of current read tngger block 

' Get the response 

' Screen shows 

0000075,12 34 54 200,03/23/93,00000767,12 54 12 900,03/24/93,00001156,01 

Nouce that the current read pomter has now advanced to pre-tngger locatiOn -0000075 and 
that the total scan count has been decremented to 001233 

Read ----.. 
Po1nter 

As each sea 
Is read, the 
pomter 
advances 

-. 
. 
. 

1157th Scar 

}~·· 
<>-

-tngger 
cans 

Tngger 

)Post -tngger 
ns Sea 

}~ Sea 
st·stop 

ns 

Read Po1nter 1s at first 
scan In tngger block 

No longer 
accessable < 

Read ----.. 
Pointer 

. 

. 

. 
Scan -73 

11571h Scao 

} Pre-tngger 
Scans 

> 

Post-tngger 
Scans 

Post-stop 
Scans 

Due to Reads, Read 
Pomter has advanced Into 
Post Tngger area 

F1gure 3 10 Tngger Block Read Operations 
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To remeve data after a trigger event has occurred, the TempScan/1 000 prov1des multiple 
query funct1ons The R command can be used to read the last scan 10 the data buffer (Rl), 
the last block 10 the data buffer (R2) or all the data available (R3) The U6 command 
w1ll query the current Utgger block for a vanety of 10forrnauon, such as the mgger block 
number, current scan 10 block, the scan number that trigger occurred, etc See the U command 
descnpuon 10 the Command Reference sectiOn for details 

3.3.8 Multiple Trigger Blocks 

Through the Auto-Rearm capab1hty of the TempScan/1000, 11 IS poss1ble to capture more 
than one trigger block 10 the umt's Acqmsmon Buffer Each Utgger block would contatn 
one and only one Utgger po10t 
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Read ~-~==-=-:l 
Po1nter 

Pre-tngger 
Scans 

Post-tngger Tngger 
Scans Block lf1 

Post stop 
Scans 

Pre-tngger 
Scans 

Post tngger Tngger 
Scans Block #2 

Post-stop 
Scans 

F1gure 3.11 TempScan/1000 Mulllple Tngger Blocks 
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These tngger blocks are stacked end-to-end m the buffer, as the last readmg of the first 
tngger block ts read by the controller, the next scan to be read wtll be from the second 
tngger block The tngger can only be re-armed after a tngger block has been completed If 
the Auto-Rearm feature ts not m use, a T command must be tssued to re-arm the TempS can/ I 000 
for acqutsthon 

It ts tmportant to note Auto-Rearm does not allow the user to change the configuratiOn whtle 
armed To stop Auto-Rearm, the user must tssue a T command wtth the flag set to zero 

If Auto-Rearm ts selected, another acqmsttton wdl take place on the next tngger wtthout 
any controller mtervenuon Thts allows TempScan/1000 to store several acqmslllons 
conUguously m tiS mternal memory The buffer locattons of the tngger pomts and thetr 
assoctated Ume tags can be found m the Buffer Status Stnng The read pomter ts always 
on the oldest tngger block so requests for pomter status wtll always correspond to the trtgger 
block avadable to be read The next tngger, however, must be tmttated AFIER the prev10us 
acqmstUon was completed Otherwtse, a trtgger overrun wtll occur 

Addlttonal mforrnauon about tnggenng and tngger error condt!tons can be found m Sectton 
313 

3.3.9 Acquisition Buffer Interrogation 

Note that m the followmg secttons, the "current tngger block" always refers to the trtgger 
block that ts currently bemg read 

The current status of the acqmsttton buffer may be mterrogated at any ttme by tssumg the 
Buffer Status Strtng (U6) command As mentiOned earher, the U6 command ts a user query 
command whtch wtll return mforrnatton regardmg the current state of the acqmsttton buffer 
The acqutstuon buffer holds scan data that has been tmtlated by one or more tngger events 
Thts data ts held m tngger blocks wtthm the buffer Each trtgger block defines one acqutsttton 
that has taken place The tngger blocks may be vanable m length The Buffer Status Stnng 
command provtdes the mterface m whtch the current acqmsttton buffer configuration may be 
quened 

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

Number of Tngger 
Blocks Available 

9/94 Rev 2 I 

Thts field represents the total number of tngger blocks currently 
contamed wtthm the buffer A block need not be complete to be 
mcluded m thts total, 11 only needs to be current tngger If there 
are no tngger blocks avrulable, then Blocks Avrulable wtll be 
0000000 
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Number of Scans Tius field represents the total number of scans ava1lable at the 
Available the lime the U6 command was 1ssued It should be noted that 

pre-tngger data IS not ava1lable to the user until the defined 
trigger event has taken place Tius total represents the total 
number of scans available across all tngger blocks m the 
acqu1s1t1on buffer If there are no scans available m the buffer, 
then Scans A vrulable will be 0000000 

Current Read Pomter Th1s field represents the current pos1t1on w1thm the current 
tr1gger block Tb1s pomter IS relat1ve to the tngger pomt, wh1ch 
IS always onented at locatiOn 0 If, pre-tngger scans are bemg 
read, the Current Pomter will be less than 0 L1kew1se, 1f post-
tr1gger scans are bemg read, the Current Read Pomter will be 
greater than 0 If the current scan to be read 1s the tr1gger scan, 
then the Current Read Pomter Wtll be 00000000 If the Current 
Read Pomter IS undefined Its value w1ll be -0999999 

Tngger T1me and Tb1s field represents the T1me/Date that the tngger event 
Date Stamp occurred for the current tngger block Th1s field takes on the 

same format as other ume/date tr1gger stamp fields descnbed 
elsewhere m thts manual If the tngger event has not occurred, 
then th1s field will have the value 00 00 00 00,00/00/00 

Stop Event Pomter Tb1s field represents the locatiOn m the current tr1gger block that 
the stop event occurred Tb1s pomter will always be relat1ve to 
the tngger pomt w1th the tr1gger pomt always onented at 
locatiOn 0 Smce the stop event must always occur after the 
tr1gger event th1s pomter will always be greater than 0 If the 
stop event has not yet occurred at the t1me of the U6 query, th1s 
field Will have the value of -0999999 

Stop Event T1me Tb1s field represents the T1me/Date that the stop event occurred 
and Date Stamp for the current tngger block Tbts field takes on the same format 

as other lime/date stamp fields descnbed elsewhere m th1s 
manual If the stop event has not yet occurred at the lime of the 
U6 query, then th1s field will have the value 00 00 00 00,00/00/00 
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End Scan Pomter 11us field represents the locatiOn m the current trigger block that 
the end scan occurred Thts pmnter wtll always be relattve to the 
tngger pomt Smce the end scan must always occur after the 
trtgger event thts pomter wtll always be greater than 0 If the 
end scan has not yet occurred at the ttme of the U6 query, thts 
field Will have the value of -0999999 Thts field wtll always be 
the same as the Stop Scan Pomter unless a post-stop count ts 
spectfied (Y command) m whtch case the End Scan Pomter wdl 
be greater than the Stop Event Pomter by the value of the post-
stop count 

Block Status Thts field represents the status of the current tngger block If the 
current read block IS not yet completely wntten then the value 
of thts field wdl be 00 If the current trtgger block has been 
completely wntten and has terrmnated normally the value wtll be 
01 If, however, the current tngger block has prematurely 
terrmnated (because of user mterventmn) the value wtll be 02 

It should be noted that tngger blocks are not asstgned a tngger block number per se The 
tngger block numbers referred to m the subsequent examples are relative to the read and 
wnte blocks respectively The current tngger block always refers to the trtgger block that 
IS currently bemg read 

For example, the current read trtgger block ts always tngger block I Conversely, the current 
wnte trtgger block IS always the value of Blocks Available m the Buffer Status Strmg Wtth 
thts m mmd, the followmg are some examples of Buffer Status Strmg responses 

The followmg represents a u 6 response when the acqmsnwn buffer ts empty 

0000000,0000000,-0099999, 00 00 00 000,00100/00,-0099999,00 OOiiO 000,00100/00,-0999999,00 

L~no;.~: 
lllld scan poinlor 
unoofined 
stop evant tfma 
undefined 

L----------lifop ovenl polnlor 
unoofinod 

L--------------lnggor&mo 
stamp undefined 

L------------------curronlroodpolnlor 
undefined 

L---------------------noscansBVaDable 

L-----------------------nolng~r~~ 
available 

9/94 Rev 2 I 3 21 

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



Chapter3 

3 22 

End 
Sam 

Post tngger 
Sams 

~op 

TempScan/1000 Operallon 
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The followmg shows an acqms1t1on lhat has been tnggered but the stop event has not yet 
occurred -·-·-·· .. ··~·-r"'"l':==­

undefined 
stopewntbnra 
undefined 

L_ _________ stop o"'ntpolntor 
undefined 

L------------lnggor 
timestamp 

'-------------------currenlraod 
po~nter 

L----------------------#scansavalable 

'------------------------- orrelnggorblock 
avaUable 
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Post atop 

""" 

Trigger Block 1 
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The previous figure shows that the tngger for the current tngger block has occurred and 
that the Current Read Pomter IS located at the first available pre-tngger scan -00000100 It 
also shows that an additional 50 post-trigger scans are available 

The followmg diagram shows an acqU!siUon that has been tnggered, the stop event has 
occurred but the end scan has not 
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L------------trlgger 
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L--------------------------------wmrnm~ 
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L------------------------------------·~~~ 
L-----------------------------------------000~~~ 

:::..~l 
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Note m the prevwus figure that the tngger for the current tngger block has occurred and 
that the Current Read Pomter IS located at the first ava1lable pre-tr1gger scan -00000100 It 
also shows that the stop event has occurred and there are 100 post-trigger scans avadable 
and, m add1Uon, there are 50 post-stop scans ava1lable 

The followmg shows an acqms1t1on that has been tnggered, the stop event has occurred and 
the end scan has also occurred 
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oooooot 0000350<'"'"" '''"" '""""""..,..,'" ,..._., j"""""T ~ 
......... 
""' L_ ____________ ..,Md -L--------------------~ ......... 

L------------------------------romn~ 

""'" L_ __________________________________ , ___ ~tiM 

L------------------------------------«0~~ -
T~;.r Block 1 
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The prev1ous figure shows that the tngger for the current tngger block has occurred and 
that the Current Read Pomter IS located at the first avrulable pre-tngger scan -00000100 It 
also shows that the stop event has occurred and there are 100 post-tngger scans ava1lable 

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

The followmg d1agram shows, essentially, the same as the prev1ous example Except, note 
that the acqmsnwn buffer now contams more than one tngger block 
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0000007.0020567 • .00000100.1~01 43 100.08129!a4 00000100.12:25 01 i.08129!a4.00000c::­

pamror 
stopoVIIflf 
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'---------stopovonl 
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'------------·tnggel 
llmoslomp 

'-------------------Wftm~ 
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'-------------------------------------·~fid~ 
'---------------------ooo~blodr 
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The above shows that the acqmsiUon buffer now contams 7 acquiSitiOn blocks and that the 
current trigger block IS 6 blocks behmd the block that IS currently bemg acquired Also note 
that the Scans Available (0020567) now represents all scans currently m the buffer, not JUSt 
m the current block (To detenmne the total number of scans available m the current tngger 
block take the total "distance" between the Current Read Pomter and the End Scan) 

The next example IS the same as the previous example, except scans have been read from 
the current tngger block 
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The prev1ous figure shows that all the pre-tngger data has been read from the current tr1gger 
block and the Current Read Pomter IS located at 48 m the post-tngger 

Now suppose that we w1sh to read the rest of the tngger block I of the buffer defined m 
the previOus example 

We could perform th1s by readmg out one scan at a lime by performmg 1terat1ve Rl 
commands Or, we could 1ssue one R2 command and rece1ve all the data m the current 
tr1gger block In any event, 1f we were to perform a U6 after readmg the enure tngger 
block, the Buffer Status Stnng would be returned as follows 
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Nottce that the Blocks Avrulable field has been decremented and that the current trtgger 
block ts now the next tngger block and that the Current Read Pomter ts at locat10n -100 
(m the pre-trtgger) of that block 

3.3.10 Reading the Acquisition Buffer 

The three prevaous sectaons discussed, bnefly, how the acqmsitlon buffer may be accessed 
and read However, m thts sect10n the methods by whtch the acqmsttton buffer ts read wtll 
be dtscussed m more detatl 

As menttoned earher the Acqmslllon Buffer ts orgamzed as a FIFO As such all data read 
from the Acqmstbon Buffer wtll be the oldest avadable data Furthermore, once the data has 
been read from the buffer tl ts no longer avadable In other words, upon completiOn of a 
read operatiOn the data assoctated wtth the read operatton wtll be deleted 

The Read Acqms1t10n Buffer (R) command ts the command by whtch Acqmsti!On Buffer 
data ts read Usmg thts command the user may read anywhere from one scan to all the 
scan data currently restdent m the buffer Thts command has the followmg vahd forms 

Rl Read the oldest scan avadable 

R2 Read the oldest tngger block avadable 

R3 Read all avrulable scan data 

When an R command ts tssued to the TempScan the TempScan performs as follows Fust, 
the TempScan checks to see that the request can be fulfilled The request may not be fulfilled 
tf etther no channels are configured or the amount of scan data requested ts not avatlable 
If etther of these ts true a Confhct Error wdl be posted The Rl and R3 commands requue 
that at least one scan be avadable and the R2 command reqmres that at least one complete 
tngger block be avatlable If the request can be fulfilled, however, the requested scan data 
ts moved from the Acqmsttton Buffer to the Output Queue where 11 wdl watt unlll the 
controller tmtlates the transfer 

The Scan Avatlable btl m the Status Byte (STB) Regtster can be used to deterrmne whether 
or not the Acqmsmon Buffer ts empty Thts btl IS set when at least one scan ts avadable 
m the buffer The Buffer Status Stnng (U 6) command may also be used to retrteve more 
delalled mformatton about the state of the Acqmslllon Buffer 

The followmg are stmple examples to tllustrate the uses and effects of all three R command 
types 

The Rl command wtll read the oldest scan m the oldest tngger block For mstance 

PRINT#l, "OUTPUT07, U6X" 

PRINT#l,"ENTER07" 

INPUT A$ 

0000006,0020216,-

' Request the current status of the Acqmstbon Buffer 

'Retneve tt 

' Screen shows 

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 md1cates that there are 6 trigger blocks currently defined 10 the AcquiSition 
Buffer and there are 20216 total scans 10 the buffer Furthermore, 11 shows that the current 
read po10ter 1s at the -100 scan 10 the first trigger block Now to retrieve that scan perform 
the follow10g 

PRINT#l, "OUTPUT07, R1X" 

PRINT#1,"ENTER07" 

INPUT A$ 

' Request the oldest scan 

'Retrieve 11 

' Screen shows (4 channels are configured) 

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

PRINT#1,"0UTPUT07, U6X" 

PRINT#1,"ENTER07" 

INPUT A$ 

0000006,0020215,-

' Request the current status of the Acqu1s1Uon Buffer 

'Retneve 11 

' Screen shows 

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

Not1ce that after read10g the scan there are now 20215 scans 10 the buffer and the current 
read po10ter IS now at scan -99 

The R2 command will read the oldest ava1lable trigger block 10 the Acqms111on Buffer For 
10stance, cont10u10g w1th the prev10us example 

PRINT#l, "OUTPUT07, U6X" 

PRINT#l, "ENTER07" 

INPUT A$ 

0000006,0020215,-

' Request the current status of the Acqu1s1Uon 
Buffer 

' Retrieve 11 

' Screen shows 

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

The above response 10d1cates that there are 6 tngger blocks currently defined 10 the Acqms1Uon 
Buffer and there are 20215 total scans 10 the buffer Furthermore, 11 shows that the current 
read po10ter 1s at the --99 scan 10 the first trigger block and that there are 350 scans 10 
th1s trigger block Now to retneve that trigger block perform the follow10g 

PRINT#1, "OUTPUT07, R2X" 'Request the oldest trigger block 

PRINT#1, "ENTER07" ' Retrieve II 

INPUT A$ ' Screen shows (4 channels x 350 scans) 1400 
readmgs 

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

PRINT#1,"0UTPUT07, U6X" ' Request the current status of the Acqms1Uon Buffer 
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PRINT#l, "ENTER07" 

INPUT A$ 

0000005,0019865,-

Chapter3 

' Retrieve It 

' Screen shows 

00000100,02 15 34 100,03124193 00000100,04 51 10 300,03/24/93,00000250,01 

Nollce that there are now only 5 tngger blocks m the buffer and that there are now only 
19865 scans m the buffer Also note that the current read pomter IS at the begmnmg of 
what was the next trigger block That tngger block IS now the current trigger block 

The R3 command Will read all available data w1thm the AcqmSIIIon Buffer For mstance, 
conllnumg wllh the previous example 

PRINT#l, "OUTPUT07, U6X" 

PRINT#l, "ENTER07" 

INPUT A$ 

0000005,0019865,-

' Request the current status of the Acqmsmon Buffer 

' Retrieve 11 

' Screen shows 

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

The above response md1cates that there are 5 tngger blocks currently defined m the AcqmSIIIon 
Buffer and there are 19865 total scans m the buffer Furthermore, 11 shows that the current 
read pomter IS at the -I 00 scan m the first tngger block and that there are 351 scans m 
thiS tngger block Now to retrieve all the scan data w1thm the buffer 

PRINT#1,"0UTPUT07,R3X" 

PRINT#1,"ENTER07" 

INPUT A$ 

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

PRINT#l, "0UTPUT07, U6X" 

PRINT#l, "ENTER07" 

INPUT A$ 

' Request all scan data m the buffer 

' Retneve 11 

'Screen shows (4 channels x 19865 scans) 
79460 readmgs 

' Request the current status of the AcquiSition 
Buffer 

' Retrieve It 

' Screen shows 

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

Notice that the Buffer Status Stnng IS null md1catmg that the AcquiSIIIOn Buffer IS completely 
empty 

For more mfonnatton on usmg the R command refer to the Command Reference chapter 
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These are the requiCed steps for operaung the TempScan/1000 For more mformatton on any 
of the commands referenced, see the Command Reference sectton of this manual The 
remamder of this chapter covers how to use advanced features of the TempScan/1000 as 
well as vanous mformatl ve top1cs 

3.3.11 Scan Time Stamping 

As meniiOned m the previOus sections, the content of each scan contams one readmg for 
each defined channel OptiOnally, lime stampmg of each scan can be enabled with the *T 
command *T1 enables lime stampmg while *TO disables time stampmg An example of 
the *T command IS as follows 

Watbout hme stampmg (default). 

PRINT#1, "OUTPUT07, R3X" 'Request all scan data ~n buffer 
PRINT#1, "ENTER07" 'Retr~eve ~t 

INPUT A$ 

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

w.tb hme stampmg. 

PRINT#1, "OUTPUT07, *T1X" 'Enable t~rne starnp~ng 
PRINT#1, "OUTPUT07, R3X" 'Request all scan data ~n buffer 
PRINT#1, "ENTER07" 'Retr~eve~t 

INPUT A$ 
HH MM SS MIL,MM/DD/YYR+0234 20-0019 40+0001 40+0023 60 
(MIL= rn>lhseconds, R= read~ng separator) 

Note that time stampmg IS not vahd when the output format IS bmary 

3.3.12 Scan Alarm Stamping 

For further monnonng and analySis of alarm cond1Uons, the states of the 32 alarm outputs 
can be optiOnally stamped to each scan m real Ume Alarm stampmg can be enabled with 
the A# 1 command and disabled With the A# 0 command Refer to the A# command descnpUon 
for further details An example of the A# command Is as follows 

W1thont Alarm Stampmc (default); 

PRINT#1, "OUTPUT07,A#OX" 

PRINT#l, "OUTPUT07, R1X" 
PRINT#l, "ENTER07" 

3 32 

' D1sable alarm stamp1ng 

' Conf1gure and start an acqu1s1t1on 

' Request the next scan 1n the buffer 
' Retr1eve 1 t 
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INPUT A$ 

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

W1th Alarm Stampmg: 

PRINT#1, "OUTPUT07 ,A#lX" 

PRINT#l, "OUTPUT07, R1X" 

PRINT#1, "ENTER07" 

INPUT A$ 

' Enable alarm starnpJ.ng 

'Conf1gure and start an acquJ.s1t1on 

' Request the next scan 1n the buffer 
' Retr1eve J.t 

Alarm 15 ON J. J. Alarm 21 ON 
+0234 20-0019 40+0001 40+0023 60 005 128 32 66 

Alarms 0 & 2 ON 1' 1' Alarms 30 & 25 ON 
Note that alann stampmg 1s not vahd m burst mode 

3.4 Configuring Alarms 

The TempScan/1000 a!anns allow the umt to produce an mtemal event when the value of 
a channel IS outside of user-defined hm1ts These alann events can be used as tngger or 
stop events, or as a stimulus for TIL-level signals on the TempScan/1000 back panel 

To use alanns, the channels m questiOn must be part of the channel scan Once the channels 
are configured and made part of the scan, the alanns are active No tngger or scan mterval 
assignment IS reqmred Alannmg IS totally mdependent of buffered operauons 

3.4.1 Alarm Setpoints 

Each channel has an associated high and low setpomt Setpomts are defined as part of a 
channel configuratiOn usmg the C command These setpomts create the "envelope" that 
conslltutes the channel's nonnal operaUng range 

If the channel value goes above the h1gh setpomt or below the low setpomt, the channel IS 
m the alann state If any channel configured by the (C) command IS m the alann state, a 
system alann event IS posted For example, If the tngger source IS on "Alann," th1s alann 
event would cause a trigger 
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3.4.2 Dig1tal Alarm Outputs 

If demed, an alann event for a spec1fic channel can be used as a stimulus for a d1g1tal 
output s1gnal (TTL) on the back panel of the TempScan/1000 Th1s s1gnal can be used to 
set off an aud1ble alann (user-supphed) or s1gnal another dev1ce of the occurrence of the 
alarm condition 

Thtrty-two d1g1tal alann outputs are ava1lable on the TempScan/1000 back panel Although 
analog mput channels on the expansion chass1s can be used to stimulate alanns, no d1g1tal 
output s1gnals are avatlable on the expans1on chass1s Regardless of the number of expans1on 
chasSIS connected, 32 d1gnal alann outputs are avatlable 

The Ass1gn Alarm Output (A command) may be used to ass1gn alann condt11ons of vanous 
channels to one of the 32 d1g1tal TLL level outputs located on the back panel The user 
can t1e as many alann cond1t1ons as he wants to any d1g1tal output To configure alann 
cond1Uons to dnve the d1g1tal output hnes, use the C and A commands The C command 
determmes the h1gh and low setpomts and hysteresis of the alann cond1t1on The A command 
ass1gns an mput channel alann to a d1g1tal output 

The following shows how to configure alanns and alann d1g1tal outputs for 32 channels on 
the TempScan/1000 

PRINT #1 "OUTPUT07 C1-32, 1, -1000 0, +1000 0, 10 OX" 

Setup channels 1-32, type J ,low setpomt = -1000 O'C 
h1gh setpmnt = +1000 0, hysteresis= 10 O'C 

PRINT #1 "OUTPUT07 A1, 1X" ASSign alarm channel! toD1g1talOutput I 

PRINT #1 "0UTPUT07 A2, 2X" Ass1gn alarm channel2 to D1g1tal Output 2 

Ftgure 3 12 TempScan/1000 Alarms and Setpomts 
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3.4.3 Setpoint Hysteresis 

To avmd threshold 1rans1Uon problems. a hystereSis value can also be programmed A 
hystereSis value prov1des a range for an alarm cond1t10n After the alarm setpomt IS exceeded, 
the Signal must drop below the setpomt by the hystereSis value before the alarm IS reset 
For example, assume a channel has alarm setpomts of 100 and -100, and a hystereSis of 
10 The TempScan/1000 would remam m an alarm cond1t10n unt1l the setpomt fell below 
90 or above -90 dependmg on wh1ch of the two setpomts tnggered the alarm 

3.4.4 

High Set 
Point 

Enter 
Alann 
Slate 

Leave 

'"'"" State 

F1gure 3 13· TempSc:an/1000 Setpomt HysteresiS 

Comparing Buffered Data to Alarm Status 

Unless scans are bemg collected at the max1mum posSible frequency, the alarm system may 
detect alarm cond1Uons that wdl not appear m the collected data 

Smce the alarms are bemg updated at the max1mum scan frequency, wh1ch may be conSiderably 
faster than the programmed scan mterval, an alarm cond1t1on may be detected even though 
no such value can be found m the buffered data 
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F1gure 3 14. Alarm Data vs Buffered Data 
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If such a SituatiOn IS not desued, mcreasmg the scan frequency will decrease the possibihty 
of such an event At the maxtmum scan frequency, thts situation ts guaranteed not to occur 

3.5 Digital 110 Operation 

The TempScan/1 000 has etght dtgnal mput hnes and thtrty-two dtgnal output hnes available 
on a rear panel DB50 connector The dtgttal output can be controlled etther "automatically" 
vta the alarm settmgs or manually usmg the Set Dtgttal Outputs (0) command To determme 
the dtgttal output state, use the 0? command 

The Set Dtgnal Outputs (0) command allows the user to enter a spectfic btt for each output 
and spectfy whether the output should be cleared (logtc false) or set (logtc true) Refer to 
the Command Reference sectton of thts manual for details 

Each dtgttal output hne wtll dnve five (5) standard TTL loads All dtgllal mput hnes are 
one-etghth (0 125) TTL loads All mputs are protected agamst damage from htgh stattc 
voltages Normal precautions should be taken to hmtt the mput voltages to -0 3 to +5 3 
volts All dtgttal UO hnes are referenced to dtgttal ground (Pm 20) 

The pmouts of the TempScan/1000 Dtgttal UO connector are descnbed m Sectton 2 7 2 of 
the Installation chapter 

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

The Htgh!Low/Last (HLL) regtsters are an alternative method of gettmg channel data from 
the TempScan/1 000 Independent of the trlggenng and scan mterval configuration, the HLL 
registers are constantly updated wtth new values at the maxtmum scan rate At any time, 
the HLL regtsters can be quened for channel values 

The mmtmum reqmrement for acttvatmg the HLL system ts to configure the channels and 
the channel scan usmg the (C) command No other commands are reqmred The returned 
data wtll be m the engmeenng unu and format (ASCII or bmary) defined by the user Data 
formats are descnbed m Section 3 7 

3.6.1 What is Contained in the HLL Registers 

The HLL Regtsters contam the followmg for each channel that ts configured 

• The Htgh Readmg for the channel 

• The Ttme/Date Stamp of the Htgh Readmg 

• The Low Readmg for the channel 

• The Ttme/Date Stamp for the Low Readmg 

• The Last (or most current) Readmg for the channel 

As mentioned earher, all that ts needed to tmttate HLL updating ts to configure the destred 
channel(s) HLL Registers will only be updated for those channels configured Furthermore, 
only HLL Registers for channels that are configured may be accessed by the user For 
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mstance, tf channels 1,5 and 13 have been configured only these channels' HLL Regtsters 
are updated and only these channels' HLL Regtsters may be accessed by the user 

The Htgh and Low readmgs for each acttvely configured channel may be cleared These 
values are cleared m any of the followmg ways 

• The TempScan/1000 ts powered on 

• A new channel configuration IS Issued 

• Exphcttly cleanng them by command (dtscussed m the next sectton) 

When the Htgh and Low values are cleared thetr assoctated Ttme/Date Stamps are cleared 
as well After the clear, the new Htgh and Low values, along with thetr assoctated Ttme/Date 
Stamp, wtll be tntltahzed on the next updatmg of the HLL Regtsters 

3.6.2 Accessing the HLL Registers 

The HLL Regtsters may be accessed vta commands tssued from the controller These commands 
may be used to access any or all the HLL contents of configured channels as well as 
provtdmg a means to clear the Htgh and Low readmgs along wtth thetr assoctated Ttme/Date 
Stamps The commands are bnefly descnbed as follows 

U4 Read HLL Regtsters for all configured channels 

US Read HLL Regtsters for all configured channels and reset the Htgh and Low values 

Ul3 Read Last for all configured channels 

R# Read Last for channel(s) spectfied 

The HLL regtsters contam the htghest and lowest values of the channel smce tt was last 
cleared and the last value read, for each channel m the channel scan 

Two quenes are avrulable to read the HLL regtsters U4 and us The U4 command requests 
the HLL data, whtle US requests the HLL data then clears and resets the htgh and low 
value to the last value If not cleared, the htgh and low wtll be mamtamed 

All HLL data wtll be sent to the controller m the order dtctated by the scan configuratton, 
and m the fonnat spectfied by the Data Fonnat command (F) The HLL data ts retneved 
m the followmg sequence htgh (the htgh readmg), ht (the htgh ttme/date stamp), low (the 
low readmg), It (the low ttme stamp), and last (the last readmg) The Query Tennmator (Q) 
command may be used to spectfy a response tennmator between each channel of the HLL 
response and the Fonnat (F) command may be used to spectfy the fonnat m whtch the HLL 
Regtsters are output 

The followmg examples show how these commands are used to configure and query the 
HLL Regtsters 

The first example shows how to configure and query all the HLL regtsters and how the 
HLL tenmnator can be used to control the flow of the HLL response output 
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PRINT#l, "OUTPUT07 FO, 0 Ql' 1, 0 I 0 I OX" 

PRINT"!, ~ouTPUT07Cl-2 1Cl0,1Cl5,1X~ 

PRINT#l, "0UTPUT07 U4X" 

PRINT#l,"ENTER07" 

INPUT A$ 

TempScan/1000 Operaboo 

' Set format to ASCII degrees C wtth 
' HLL termmator of CR LF/ EOJ 

' Configure four channels (I ,2, 10 and 15) 
' After an md1scnmmate amount of time 

' Query the current HLL settmgs 

' Get HLL for channel I 

' Screen shows 

+1450 20512 23 21 700,03/24/93+0850 20512 35 09 300,03/24/93, +0950 30 

PRINT#l,"ENTER07" 

INPUT A$ 

' Get HLL for channel 2 

' Screen shows 

+0450 20S02 00 29 500,03/24/93+0057 60S10 35 00 400,03/24/93, +0250 60 

PRINT#l,"ENTER07" 

INPUT A$ 

' Get HLL for channel 10 

' Screen shows 

-0045 50511 03 51 7,03/24/93-0110 10512 55 09 1,03/24/93,-0050 80 

PRINT#l, "ENTER07" 

INPUT A$ 

' Get HLL for channel 15 

' Screen shows 

+0150 70S03 39 01 200,03/24/93-0085 20S05 25 17 300,03/24/93, +0010 90 

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

The next examples shows how to reset the Htgh and Low values along wtth thetr assoctated 
Ttme/Date Stamps It also shows the effect of spectfymg no HLL response termmator 

PRINT#l, "OUTPUT07 FO, 0 Ql, 0, 0, 0, OX" 

PRINT#l, "0UTPUT07 Cl-4, lX" 

PRINT#l, "OUTPUT07 U5X" 

PRINT#l,"ENTER07" 

INPUT A$ 

' Set format to ASCII degrees C wtth HLL 
' termmator of None 
' After an md1scnnunate amount of time 

' Query and reset the current HLL settmgs 

' Get the response 

' Screen shows 

+1450 20S12 23 21 700,03/24/93+0850 20512 35 09 300,03/24/93, +0950 30 

+0450 20S02 00 29 500,03/24/93+0057 60510 35 00 400,03/24/93, +0250 60 

+0045 50Sll 03 51 700,03/24/93-0110 10S12 55 09 100,03/24/93,-0050 BO 
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+0150 70S03 39 01 200,03/24/93-0085 20S05 25 17 300,03/24/93, +0010 90 

' Notice that only one EN1ER returned the 
ALLHLLdata 

PRINT#l, "OUTPUT07 S?X" 'Now Get the current lime 

PRINT#l,"ENTER07" 

INPUT A$ 

PRINT#l, "OUTPUT07 U4X" 

PRINT#l,"ENTER07" 

INPUT A$ 

Screen shows S 13 20 00 1,03/24/93 

' Now, agam query the HLL settmgs 

' Get the response 

' Screen shows 

+0980 20S13 20 01 700,03/24/93+0959 20S13 20 09 300,03/24/93, +0975 80 

+0260 70S13 20 29 500,03/24/93+0245 60Sl3 20 00 400,03/24/93, +0257 60 

-0047 50S13 20 51 700,03/24/93-0051 10S13 20 09 100,03/24/93,-0049 80 

-0047 50S13 20 51 700,03/24/93-0051 10813 20 09 100,03/24/93,-0049 BO 

+0015 70813 20 01 200,03/24/93+0009 20S13 20 17 300,03/24/93, +0010 40 

In the above example notice that 1ssumg the US command causes the High and Low values 
and their associated Time/Date Stamps to be reset 

The next example shows how to read only the Last readmgs 

PRINT#l, "OUTPUT07 FO, 0 Ql, 1, 0, 0, OX" 

PRINT#l, 'OUTPUT07 Cl-4, lX" 

PRINT#l, "OUTPUT07, U13X" 

PRINT#l, "ENTER07" 

INPUT A$ 

+0950 30 

PRINT#l,"ENTER07" 

INPUT A$ 

+0250 60 

PRINT#l,'ENTER07" 

INPUT A$ 

- 0050 80 

9/94 Rev 2 I 

Set format to ASCII degrees C With 
HLL terrnmator of CR LF/ EOI 

Configure four channel (no setpomts) 

Just get the Last channel readmgs 

Get Last readmg for channel 

Screen shows 

Get Last readmg for channel 2 

Screen shows 

Get Last readmg for channel 3 

Screen shows 
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PRINT#l, "ENTER07" 

INPUT A$ 

+0010 90 

TempScan/1000 Operalloo 

Get Last readmg for channel 4 

Screen shows 

Notice that smce a HLL response tenmnator was specified that each channels Last readmg 
had to be ENTERed separately 

The next examples shows the same as the prev10us example except that no HLL response 
termmators are spec1fied and the format has been changed to degrees F 

PRINT#1, "OUTPUT07 FO, 0 Q1, 0, 0, 0, OX" 

PRINT#1, "OUTPUT07 C1-4, 1X" 

PRINT#1, "OUTPUT07, U13X" 

PRINT#l. "ENTER07" 

INPUT A$ 

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

Set format to ASCII degrees C w1th 
HLL termmator of None 

Configure four channel (no setpomts) 

Just get the Last channel readmgs 

Get Last readmgs for channels 1-4 

Screen shows 

Nouce that there are no HLL channel termmators and that the readmgs are now m degrees 
F 

The next example shows how changmg the channel type can effect the output of HLL 
quenes 

PRINT#1, "0UTPUT07 FO, 0 Q1, 1, 0, 0, OX" ' Set format to ASCII degrees C With 
HLL termmator of None 

PRINT#1, "0UTPUT07 C1-4, llX" • Configure four channel (no setpomts) 
to VOLTS 

PRINT#1, "OUTPUT07, U13X" Just get the Last channel readmgs 

PRINT#1, "ENTER07" Get Last readmg for channels 1-4 

INPUT A$ Screen shows 

+00 0045603+00 0000895-00 0080087+00 0090865 

Nouce that even though the format was degrees C smce the channels have been configured 
to be VOLTS channels, the response 1s m VOLTS 

The next example shows how to retneve Last readmgs for a subset of the configured channels 
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PRINT#l, "OUTPUT07 FO, 0 Ql, 1, 0, 0, OX" Set fonnat to ASCII degrees C wnh 
HLL tenn10ator ' of CR LF/ EO! 

PRINT#l, "OUTPUT07 Cl-4, lX" Configure four channel (no setpo10ts) 

PRINT#l, "OUTPUT07, R#2-3X" Just get the Last read10g for channels 
2 and 3 

PRINT#l, "ENTER07" Get Last read10g for channel 2 

INPUT A$ Screen shows 

+0250 60 

PRINT#l,"ENTER07" 

INPUT A$ 

-0049 50 

Get Last read10g for channel 3 

Screen shows 

3.6.3 Comparing Buffered Data to HLL Data 

Unless scans are be10g collected at the mruumum posSible frequency, the HLL system may 
detect alarm conditions that Will not appear 10 the collected data 

S10ce the HLL registers are be10g updated at the mruumum scan frequency, which may be 
considerably faster than the tlmebase, an out-of-hm1ts condition may be detected even though 
no such value can be found 10 the buffered data 

If such a situation IS not desrred, mcreasmg the scan frequency will decrease the possibility 
of such an event At the maximum scan frequency, this situation IS guaranteed not to occur 

3.7 Data Format 

Read10gs from the TempScan/1000 are output 10 the fonnat configured by the user The 
Data Output Fonnat (F) command detenn10es the eng10eenng umt and whether an ASCII 
fonnat, b10ary fonnat or a raw data count IS to be used 

Options for the eng10eenng umts are Degrees F", Degrees C0
, Degrees Rankine, Degrees 

Kelv10 or Volts Four basic data fonnats are available ASCII, b10ary with high byte first, 
b10ary with low byte first, or an unconverted ASCII representatiOn of the count for a particular 
channel 

3.7.1 Data Input Formats 

The Data Fonnats (F) command detenn10es the format of only some of the data 10put from 
the controller Input data comes 10 the fonn of command parameters from the controller The 
command parameters over which the F command detenmnes their fonnat are the high, low 
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setpomts and the hysteresis parameters for the Channel Configuration (c) command and the 
Set Tngger Level (L) command These are the only command parameters over whtch the 
Data Format (F) command has control These command parameters cannot be tssued m bmary 
format If bmary format ts spectfied by the F command these parameters wtll be mterpreted 
as Engmeenng Umts 

These parameters Will always be mterpreted as Engmeenng Umts as currently defined by 
the Engmeenng Umts argument of the F command except when the Counts format ts spectfied 
When the Counts format ts spectfied these parameters are mterpreted as Counts For additional 
mformatton see the followmg secttons on the dtfferent format types and the command reference 
section on the F command 

If Counts or Bmary format ts spectfied as the format, then the Engmeenng Umts parameter 
of the F command ts Ignored 

Examples. 

PRINT# 1 , "OUTPUT07 , FO, OX" 

PRINT#l, "OUTPUT07,Fl,lX" 

PRINT#l,"OUTPUT07,F3,3X" 

' Interpret C and L command parameters as 
' Engmeenng Umts -- Degrees C 

' Interpret C and L command parameters as 
' Engmeenng Units (Even though bmary ts spectfied) -
'Degrees F 

' Interpret C and L command parameters as Counts 
' (Counts format ts spectfied) 
' (Note that Engmeenng Umts parameter ts tgnored) 

3.7.2 Data Output Formats 

Data Output formats dtffer shghtly from data mput formats m that bmary formats may be 
used for Channel Data Channel Data ts the only output data whtch may use the bmary 
format (tf 11 ts spectfied) Channel Data ts defined as data ongmatmg from the Htgh!Low/Last 
(HLL) Regtsters or the Acquts!Uon Buffer The commands that mtUate Channel Data output 
are the R, R#, U4, US and Ul3 commands However, Channel Data may also be output 
as Engmeenng Umts and Counts 

As m the case of Data Input Formats all other types of output wtll be m Engmeenng Umts 
unless Counts ts spectfied However, there are only 3 command quenes whtch need to follow 
the F command format m thts fashton They are C?, L? and UB command quenes 

If Counts or Bmary format ts spectfied as the format, then the Engmeenng Umts parameter 
of the F command ts tgnored 

Examples. 

PRINT#l, "OUTPUT07, FO, OX' 

PRINT#l,"OUTPUT07,Fl,lX" 

3 42 

'OutJ?Ut C?, L•,US as well as R,R#,U4,U5 and Ul3 tn 
' Engmeenng Umts -- Degrees C 

' Output R,R#,U4,U5 and Ul3 as bmary 
' Output C?,L? and US as Engmeenng Umts -­
'Degrees F 
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PRINT#l, "OUTPUT07, F3,3X" ' Output C?, L ?,US as well as R,R#,U4,U5 and Ul3 m 
Counts (Note that Engmeermg Umts parameter ts 
tgnored) 

All commands and data sent to the TempS can/! 000 are m ASCll (although the engmeenng 
umt may vary) Only data supphed by the TempScan/1000, such as ttme/date stamps for 
Htgh!Low/Last regtsters, may be m bmary format Both the IEEE 488 and RS-232/422 
mterfaces support data retneval m ASCll and, for htgh speed apphcattons, m bmary format 
End of Readmg and End of Scan termmators are not used wtth bmary data transfers For 
the IEEE 488 mterface, EO! ts asserted on the last byte 

3.7.3 Engineering Units 

The engmeenng umt ts an Important factor m detemumng the data format for the dtfferent 
channel types The selected umt affects the number of dectmal places used by etther the 
ASCll or bmary formats and ts used m temperature converston formulas 

Thermocouples 

The TempScan/1000 uses a default system umt of degrees Centtgrade Therefore, the resolutton 
of returned data, mdependent of configured temperature umts, ts 0 I °C The bmary format 
also returns data m degrees Centtgrade The default bmary format returns two bytes of 2's 
complement bmary data wtth user selectmg low/htgh byte or htgMow byte 

If the ASCll data format ts selected, the controller can select temperature umts Thts reqmres 
the converston of degrees Centtgrade to configured temperature umts Converston to degrees 
Fahrenheit, degrees Rankme, and degrees Kelvm are vta the followmg formulas 

Volts Card 

Fahrenhett 

Rankine 

Kelvm 

F = (9/5)C + 32 

R = (9/5)C + 491 69 (R = F + 459 69) 

K=C+27316 

Where degrees Centtgrade -3276 7 s; C s; +3276 7 

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

Range Resolubon 

±lOOmV 3 1212!1VIbtt 

±IV 31 2121!1VIbtt 

±5V 156 0606!1VIbtt 

±IOV 312 1211!1VIbtt 
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The default b10ary fonnat returns 2 bytes of 2's complement b10ary data with the user 
select10g low/high byte or h1ghllow byte 

3.7.3.1 Engineering Units Data Format 

If the Eng10eenng Umts data fonnat IS selected, the TempScan/1000 will supply data 10 
fonnat appropnate for the configured channel type This ASCII data fonnat for temperature, 
volts, time/date and scan 10terval IS descnbed below 

Temperature• 

For channels configured as thennocouples, all ASCII read10gs will be returned 10 the fonnat 
which corresponds with the eng10eenng umt selected The fonnats are as follows 

Cenugrade 

Fahrenheit 

Rankine 

Kelv10 

XXXX XX 

XXXX XX 

XXXX XX 

XXXX XX 

where X IS an ASCII digit 

Volts: 

For Volts channels all ASCII read10gs will be of the fonn 

±XX XXXXXXXXX where X IS an ASCII d1g1t 

For example, If the Engmeenng Umts fonnat IS selected, the returned data will be 10 the 
followmg fonnat 

Range Example 

I Volts 00 XXXXXXXXX volts 

I Volt OX XXXXXXXXX volts 

5 Volts OX XXXXXXXXX volts 

10 Volts XX XXXXXXXXX volts 

Time/Date. 

Time/Date values will have the followmg ASCII fonnat 

hh ron ss t ,rnrn, dd, yy where 

hh (~ hh !> 23) IS the hour 
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rnn (OO:s; mns 59) IS the mmute 

ss (()()< ss< 59) IS the seconds 

t (00< t<=9) IS the tenth of seconds 

mm (Oi<=mrn<=12) IS the month 

dd (vahd by month) IS the day 

yy (()()<=yy<=99) IS the year 

T1me/Date Stamp 

Time/Date stamp output values occur w1thm HLL and acqUisitiOn buffer output quenes 
Time/Date stamp output values will have the followmg ASCII format 

hh mm ss mss,mm,dd,yy where 

For example 

hh (()()<=hh<=23) 

rnn (OO<=I!U1<=59) 

ss (OO<=ss<=59) 

mss ( OOO<=mss <= 999) 

mm ( 01<=mm<=12) 

dd (vahd by month) 

yy (00<=yy<=99) 

IS the hour 

IS the mmute 

IS the second 

IS the mdhseconds 

IS the month 

IS the day 

IS the year 

01 25 20 600,12/12/92 Reads 20 and 6 tenths seconds after I 25 AM on 
ddlmm/yy 

Scan Interval: 

Scan Interval formats will have the followmg ASCII format 

hh mm ss t 

For example 

00 01 00 0 Scan mterval of I mmute 

3.7.4 Binary Data Format 

Only High/Low/Last register and acquiSIUon output data, may be m bmary format Bmary 
formatted data can be output m either h•ghbytellowbyte or lowbytelh1ghbyte format 
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Ttme!Date Stamp. 

If bmary format ts selected, the Htgh/Low/Last regtster values wtll also mclude ttme/date 
stamps When outputtmg the Htgh/Low!Last regtsters for etther htghbytenowbyte or 
lowbyte/htghbyte, the ttme/date stamp wtll have the followmg format 

hmstMDY where each letter 1s a byte represented by 

h -hours 
rn - mmutes 
s -seconds 
t -tenths 
M -months 
D -days 
y -years 

So a typ1cal H1gh/Low/Last Will have the followmg btnary format (each letter ts a byte of 
data) 

HHhmstMDYLLhrnstMDYll where HH-h1gh, LL-Iow,ll-last 

3.7.5 Counts Data Format 

The Counts data format ts a format that IS charactenzed by an ASCII mteger number from 
-32038 8444 to +32038 8444 that represents a compensated or raw value as tl would be 
mterpreted from the AID converter Th1s value would be dependent upon the channel type 
wh1ch has been specified for the channel m question The Counts format closely follows the 
channel type that has been spectfied For example, tf the channel type for channel 16 ts 
type I (Type J TC w1th CJ compensation and hneanzat10n) then the Counts format output 
value for thts channel would also have been CJ compensated and hnear1zed Conversely tf 
channel 16 would be type 31 (Raw AID data) then the Counts format output value for thiS 
channel would also be raw Both temperature and volts readmgs w1ll be represented by a 
b1polar 16-btt value of the form ±xxxxx T1me/Date stamp format IS the same as spec1fied 
m Sect1on 3 7 4 

The Counts format IS both a vahd mput (C and L command) format and a val1d output 
format (R, R#, U4, us, ua, Ul3, C? and L? command quenes) 

3.7.5.1 Configurmg Power-Up State 

The TempScan/1000 has an mtemally stored factory default configuration 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 ISsumg the Restore Factory 
Defaults (*F) command When thiS command IS processed the TempScan/1000 wtll load the 
factory default configuration and Will operate accordmgly ThiS command, however, may not 
be ISsued while an acquiSition IS currently configured 
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The TempScan/1000 normally IS configured to power up with the last known configuration 
at the time that II was powered down (or at the t1me that a *R IS 1ssued) The TempScan/1000, 
however, may be configured to always power up wllh the factory default configuration Th1s 
1s done by 1ssumg the Power up Settmgs ( * s 1) command The unit may be returned to 
powermg up under the last known configuration by 1ssumg an *SO (power up under last-known 
configuration) command 

Note Configunng the TempScan/1000 to power up under the factory 
defaults or recallmg the the factory default setllngs wdl not affect 
pre-eXJsllng cahbrallon factors of the TempScan/1000 or tts slave uruts 

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 

I Q7,0,0,0,0 Set general response Term 
None 

to CR -LFIEOI All others to 

2 vo Set the User Term to ASCII code 00 (Hex) NUL 

3 FO,O Set the data format to Engr Umts -- 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 YO,O,O Set acqutsltlon counts to all 0 

g 100 00 00 1,00 00 00 I Set both t1mebase mtervals to 0 I seconds 

9 Ll, 0,0 Un-configure level 

10 TO,O,O,O Un-configure acqms1t1on tnggenng 

3.8 Queries 

The TempScan/1000 prov1des many ways to query the umt for spec1fic mformatton Most 
commands have a correspondmg query command wh1ch responds wtth the configuratiOn or 
mode of a previOusly executed command In add1t1on, the U Status commands can be used 
at any Ume (without mterfenng With normal operation) to return mformauon about the vanous 
TempScan/1 000 cond1Uons 

3.8.1 Query (?) Commands 

Most commands have a correspondmg query command formed by appendmg a question mark 
(?) to the command letter Query commands place the1r responses mto the output queue unt1l 
the controller retneves them They respond With the present configuration or mode of a 
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prevwusly executed command When appropnate, the response from a query command ts tn 
the fonn of a command stnng whtch, tf It were executed, would put the the umt mto the 
configuratiOn 11 was tn when the query was executed For mstance, the response to the User 
Tennmator query command V?X ts m the fonn 

Vuser (where O<=user<=255) 

Thts response ts m the fonn of the User Tennmator (V) command and, tf tt ts sent to the 
TempScan, tt would set the User Tennmator to the same value that 11 had when the query 
was tssued Query responses are always fixed-length stnngs tn a pre-defined fonnat 

Any number of query commands can be combtned mto one stnng to create a spectahzed 
status command that responds wtth only the mfonnallon of mterest for a gtven apphcatton 

Query conunands are Immediate thetr responses are generated as soon as they are mterpreted, 
before any other commands, mcludmg the Execute (X) command For example 

PRINT#!, "OUTPUT07, Vl XV? X" 

PRINT#l,"ENTER07" 

INPUT A$ 

PRINT#l, "OUTPUT07, VOXV?X" 

PRINT#l,"ENTER07" 

INPUT A$ 

PRINT#l, "OUTPUT07, V4V?X" 

PRINT#l,"ENTER07" 

INPUT A$ 

PRINT#!, "OUTPUT07, V? X" 

PRINT#l,"ENTER07" 

INPUT A$ 

' Get the response of current User Tennmator 

' Retneve response 

' Screen shows VI 

' Change User Tennmator and get response 

' Retneve response 

' Screen shows YO 

' Change User Tennmator and Get response - No 
mtennedtate X command 

' Retneve response 

' Screen shows YO User Tennmator Response ts sttll 
YO because V? was executed before V4 smce V? ts 
an tmmedtate and V 4 ts a deferred command 

' Get User Terrmnator response 

' Retneve response 

' Screen shows new User Tennmator -- V4 

Even though query commands generate thetr response as soon as they are mterpreted, they 
must still be followed by an Execute (X) command for proper tennmatton For more mfonnat10n 
on command executton, refer to the Command Reference chapter of thts manual 
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3.8.2 U Status Commands 

Status commands are used to return mformat10n about variOus condtttons of the TempScan/1000 
The status of the TempS can/ I 000 may be read at any time wtthout mterfermg wtth normal 
operation Any error condttwns, except Calibration Errors, are cleared after the status stnng 
ts read by the controller CalibratiOn errors are cleared when the TempScan/1 000 ts calibrated 

Status stnngs are returned when the TempScan/1000 ts next addressed to Talk The termmators 
used and the use of the End or Identify (EO!) hne can be changed wtth the Q commands 

If the TempScan/1000 ts configured to tngger on Talk, requesting a status report (U command) 
wdl not cause the TempScan/1000 to tngger 

The table below outlmes the 10formatton available through the U commands See the Command 
Reference sectton for detatls and examples 

UCOMMAND DESCRIPTION 

uo Causes the TempScan/1000 to return a fixed-length status message stnng 
The status message shows the current options 10 use for each command 

Ul Causes the Tem&Scan/1000 to return a dectmal number from 000 to 255 
Tbts number ts e dectmal eqmvalent of the b10ary 10format1on on the 
dtgttal 10put hnes on the rear panel card edge dtgttal UO connector 

U2 Returns mformallon m the Caltbrabon Status Regtster 

U3 Returns system setungs stmdar to 10vokmg a combmatwn of the 
followmg query commands F?I?L?P?Q?S?T?Y? 

U4 Returns htghllowflast regtster data 10 the current data format for each 
channel defined by the (C) command, such as the htgh readmg, the htgh lime 
stamp, the low read10g, the low ttme stamp, and the last read10g 

U5 Returns the same 10formaUon as U 4 but resets the current htghllow for all 
channels 

U6 Returns the follow10g current tngger block 10formatton the trigger block#, 
current read scan m block, current wnte scan m block, the tnager t1me/date 
stamp, the scan # that stop occurred, the scan number that en of acquiSitiOn 
occurred, and the block completed flag 

U7 Returns the channels that have been asstgned alarm output 10 the form of 
Achan,outputwhere992:;;chan~l.and 32soutput ~I 

us Returns the channel set110gs for each configured channel 

U9 Returns the dtgttal 10put values correspond10g to each of the etght dtgttal 
10puts 

UlO Returns memory stze 10 the form rnmrnmm, where m ts each dtgtt 10 the 
memory stze (Kbytes) 
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Ull Returns the channel number associated With each alarm output 

Ul2 Returns the last date the umt was calibrated m the form 
12 54 00 9,01/28/93 

Ul3 Returns the last scan read 

U14 Returns card ID's 

Ul5 Returns product mformat1on m the form Manufacturer, TempScan/1000, 0, 
v r, where vIS the versiOn and r IS the rev1s1on 

Ul8 Returns the contents of the system register 

3.9 Status and Event Reporting 

The TempScan/1000 has several mternal registers dedicated to status and event reponmg 
functiOnality These registers cover a w1de range of mternal error and event condiilons Each 
of these registers covers a pan1cular aspect of event reporllng responsibility These registers 
are bnefly defined as follows 

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

Error Source Register (ESC) Indicates any general error cond11lons With the umt 

Event Status Register (ESR) Indicates special 'events' that have occurred m the umt 

Status Byte Register (STB) Indicates cnllcal operatiOn events 

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

Event Status Enable (ESE) 

Semce Request Enable (SRE) 

A mask for the Event Status Regtster (ESR) 

A mask for the Status Byte Register (STB) 

These registers are all eight-bit registers where each b1t represents a cenam cond1Uon, event 
or error The contents and operation of each of these registers IS descnbed m subsequent 
secllons 

Each of these registers may be accessed v1a a command Issued by the controller The status 
registers CSR, ESC and ESR are Read/Clear-Only registers m that they may only be read 
and cleared by the controller The read operauons on these registers IS a destructiVe read 
thereby cleanng the register as 11 IS read These registers can only be wntten to by mternal 
TempScan/1 000 operations The STB register IS a Read-Only register m that 11 can only be 
read by controller This register can only be cleared or wntten to by the mtemal processes 
of the TempScan/1000 The mask registers ESE and STB, however, are Read/Wnte/Ciear 
registers m that they may be wntten and cleared as well as read by the controller The 
followmg table show how each of these registers may be accessed 
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Reg~ster Access ReadCmd WnteCmd Clear Cmd 

CSR Read/Clear U2 N/A U2 

ESC Read/Clear E? N/A E? 

ESR Read/Clear uo N/A uo 
STB Read Ul (SPOLL) N/A N/A 

ESE Read/Wnte/Ciear N? Nmmm NO 

SRE Read/Wnte/Clear M? Mmmm MO 

* The mmm defines contents of the regtster to be wntten 

3.9.1 Theory of Operation 

Ftgure 3 16 shows the general operatiOn and relat10nshtp between the status reportmg and 
mask regtsters Each regtster tS part of a hterarchy of regtsters where operatiOns on htgher 
regtsters will affect the contents of lower regtsters m the cham Thts hterchanal approach 
provtdes the abthty to have varymg levels of status reportmg The lowest levels gtve general 
status mformatton whtle the htgher levels gtve more detatls of the parttcular events m questiOn 

At the lowest level m thts cham ts the Status Byte Regtster Thts regtster may be accessed 
real-ttme by the controller vta a SPOLL (lEEE-488 only) command Thts allows qutck 
response of certam cnucal operattonal status condtttons contamed tn the Status Byte Regtster 
(STB) However, smce thts regtster ts the lowest regtster m the cham, every other status 
regtster m the system, etther duectly or mdtrectly, has access to the STB regtster vta the 
Event Status Regtster Btl (ESB) m the STB regtster Thts gtves these other status regtsters 
the abthty (although not detatled) to qutckly report thetr status to the controller 

The Event Status Enable (ESE) Regtster may be used to define whtch btts m the Event 
Status Regtster wtll be mapped mto the Event Status Regtster Btl (ESB) m the STB The 
btts m the ESE represent an exact tmage of the btts m the ESR When a condttton ts set 
m the ESR tts tmage btl ts checked m the ESE If enabled the ESB btt m the STB ts set 

The Servtce Request Enable (SRE) regtster may be used to define those condtttons m the 
STB whtch wtll generate a Servtce Request (SRQ) The btts m the SRE represent an exact 
tmage of the btts m the STB accept for Servtce Request Btl When a condttton ts set m 
the STB tis tmage btl ts checked m the SRE If enabled the TempScan/1000 wtll generate 
a Servtce Request (SRQ) 

In the same fash10n that the settmg of events or condtttons affects the lower levels of 
regtsters m the cham, the cleanng of events or condtt10ns m the htgher level regtsters also 
causes the cleanng of those affected condtttons m the lower level regtsters 

The followmg sections descnbe m detatl the contents and operation of these regtsters More 
mfonnat1on on these reg1sters can also be found m the Command Reference section under 
the M, N, U and E? commands relatmg to these regtsters 
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Oulput Queue 

4 rud try Ul (IEEE 468 or Sedal) 

F1gure 3 15. TempScan/1000 Status Reporhng Reg.sters 
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3.9.2 Calibration Status Register 

The cahbrat10n status register md1cates wh1ch cahbrallon errors, 1f any have occurred The 
mdiVIdual errors are descnbed m the U2 command Any cahbrallon error Will be mapped 
mto the Cahbrat10n Status wh1ch maps to the Cahbrat1on Error b1t m the Error Source 
Reg.ster 

3.9.3 Error Source Register 

The error source register mdtcates which errors, 1f any, have occurred The mdtvidual errors 
are descnbed m the E' command 

When an error occurs, It sets the appropnate bit m the error source register Th1s m turn 
sets a bn m the event status register as shown m F1gure 3 16 

3.9.4 Event Status Register 

The event status register mdtcates whtch events, If any, have occurred Its bits, and the event 
that set them, are as follows 

B~t 0 AcqUISitiOn 
Complete? 

Set when acqms111on operation has been com~leted An acquiSition 1s 
com~lete when the TempScan/1000 has fims ed the current acqms111on 
The 11 Will be cleared when a new acquiSitiOn IS configured through the 
Tcommand 

B~t 1 Stop Set when the pre-tngter count fl:.:C1fied m the tngger configuration (by 
Event the T command) has een sat1s 1ed Th1s b1t IS cleared when a new 

acqms111on IS configured e1ther thro~h the Tngger Configuration (T) 
command or when the umt ts rearm vta the auto rearm mode 

B~t 2 Query Error Set when the controller has attempted to read from the TempScan/1 000 
when no response JS present or pendmg, or when a response has been lost 
because the controller has sent a new query before readmg the response 
to a pnor query 

B~t 3 Device Set when a conflict error has occurred A conflict error IS generated 
Dependent when a command cannot execute correctly because 1t would Interfere 
Error w1th other commands or settmgs 

B~t 4 ExecutiOn Set when one of several errors has occurred dunng th~ executiOn of a 
Error command 

B~t 5 Command 
Error 

Set when a command syntax error 1s detected 
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B1t 6 75% L1m1t Set when the ACCJ.UISIIIOn Buffer has been filled to at lease 75% of 1ts 
Exceeded capac1ty The billS cleared when the amount of data m the Acqms1110n 

Buffer falls below 75% of Its capaCity 

B>t 7 Power On Set on power-on or system reset (*R) 

The event status reg1ster 1s read With the uo command The contents of the ESR are cleared 
after the U 0 command IS sat1sfied 

3.9.5 Event Status Enable Reg1ster 

The event status enable reg1ster controls wh1ch events, 1f any, are to be reflected m the 
status byte reg1ster As shown m F1gure 3 16, the b1ts of the event status reg1ster are log1cally 
ANDed w1th the correspondmg b1ts of the event status enable reg1ster, and the resulung b1ts 
are logically ORed together m the status byte reg1ster The event status enable register does 
not affect the event status reg1ster, 11 only affects the ESB b1t of the status byte register 
The event status enable regiSter IS set and mterrogated w1th the Nn command 

3.9.6 Status Byte Reg1ster 

The TempScan/1000 sets the Message Available bit (MAV) m the Statu• Byte Register to 
deterrnme 1f data can be read by the controller Th1s IS the only status reporung register 
wh1ch reqmres RS-2321422 mterface users to use a different read command than IEEE 488 
mterface users 

The TempScan/1000 status byte reg1ster contains the followmg acuve b1ts 

B1t Location V aloe Descripllon 
DIOl (LSB1t) I Alarm 
DI02 2 Tngger Detected 
DI03 4 Ready 
DI04 8 Scan Avrulable 
DIOS 16 MessageAvrulable 
DI06 32 Event Status Reg1ster Bit (ESB) 
DI07 64 Serv1ce Request Bit 
DI08 (MSBI!) 128 Buffer Overrun 

All b1ts m the senal poll status byte reg1ster are cleared by e1ther a *R command, wh1ch 
returns the TempScan/1000 to 1ts power-up default cond1Uons, or a read of the senal poll 
status byte reg1ster v1a the Status command Ul The ESB m the Senal Poll Status Register 
IS also cleared by these operations The Command Error, Execution Error and DeviCe 
Dependent Error are also cleared w1th an Error Query (E?) command 
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DIOl Alarm Set when the TempScan/1000 has sensed a vahd alarm condmon It ts 
cleared whenever the alarm condmon no longer extsts 

DI02 Tngger Set when the TempScan/1000 has detected the tngger conditiOn and will 
Detected he cleared when the acqutstUOn ts complete or the trtgger has been 

reconfigured 

DI03 Ready Set when the Tem.f,Scan/1000 IS ready to process another command It ts 
cleared when the emJ?Scan/1000 IS rrocessmg a command hne Thts btl 
should be exarnmed wtth a senal pol pnor to tssumg a new command 
hne Thts allows any detected errors to be traced to the spectfic command 
hne contammg the error If all the seiUJ? mformat10n for a sr,ectfic 
TempScan/1000 operatiOn ts mcluded m one hne, thts btl a so mdtcates 
when all~rocessmg IS done and the X command ts completed Thts 
ensures at the TempScan/1000 ts done processmg all state changes 
before mmatmg any further actiVIty 

DI04 Scan Set when at least 1 acqms1Uon scan IS avrulable m the acdtmsttion buffer 
Avrulable to he read Cleared when there are no scans avatlable m e buffer to be 

read 

DIOS Messa~e 
Avrula le 

Set when the outt ~eue ts not empty It ts cleared when the output 
queue ts empty IS tt reflects whether any command responses are sttll 

(MAY) m the output queue 

DI06 Event Status Reflects the logtcal OR of all the btts m the Event Status Regtster (ESR) 
regtster Bit ANDed wtth thetr equtvalent enable btts m the Event Status Enable 
(ESB) (ESE) regtster If thts btl ts set, at least one btt m the ESR ts set and has 

tts correspondmJ enable btt m the ESE set The status command UO can 
he tssued to rea the ESR See the followmg for more mformat10n on 
ESRandESE 

DI07 Servtce Set when the TempScan/1000 ts requesung servtce It ts cleared when an 
Request Btl SPOLL ts performed 
(SRQ) 

DIOB Buffer Set tf a buffer overrun occurs It ts cleared when the buffer becomes 
Overrun empty by etther readmg out the contents of the buffer or performmg a 

Reset (*B) of the buffer 

3.9.7 Service Request Enable Register 

The servtce request enable regtster controls whtch btts of the status byte regtster are to be 
reflected m the Request for Servtce and Master Summary Status btts of the status byte 
regtster As shown m Ftgure 3 16, the btts of the status byte regtster are logtcally ANDed 
wtth the correspondmg bus of the servtce request enable regtster The resultmg btts are 
logtcally ORed together to form the master summary event status bn (MSS) m the status 
byte regtster and to control the request for servtce (RQS) btt m that regtster The servtee 
request enable regtster does not affect the status byte regtster, II only affects the MSS and 
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RQS bits of the status byte register The event status enable regtster ts set and mterrogated 
wtth the Mn command 

3.10 IEEE 488 Serial Poll Response 

The Senal Poll Status Byte ts sent when a senal poll (SPoil) command ts recetved over the 
IEEE 488 bus from the active controller Although these btts are always set to mdtcate the 
status of TempScan/1 000, they do not generate an SRQ on the IEEE 488 bus unless the 
correspondmg enable btl m the Servtce Request Enable (SRE) regtsler has been set Wtlh the 
Mn command Below ts a descnptlon of each btl m the Sen a! Poll Status Byte Regtster 

Btl Location Value Description Btt 
DIOl (LSBtt) I Alarm I 
DI02 2 
DI03 4 
DI04 8 
DI05 16 
DI06 32 
DI07 64 
DIOB (MSBtt) 128 

Tngger Detected 
Ready 
Scan A vatlable 
Message Avatlable (MA V) 
Event Status Regtsler Btl (ESB) 
Servtce Request Btl 
Buffer Overrun 

2 
3 
4 
5 
6 
7 
8 

All btts m the senal poll status byte regtster are cleared by etther a *R command, whtch 
returns the TempScan/1000 to Its power-up default condtttons, or a read of the senal poll 
status byte regtster vta the Status command Ul The ESB m the Senal Poll Status Regtster 
ts also cleared by these operations The Command Error, Executton Error and Devtce 
Dependent Error are also cleared wtth an Error Query (E?) command 

DIOl Alarm Set when the TempScan/1000 has sensed a valtd alarm condtbon It ts 
cleared whenever the alarm condtbon no longer extsts 

DI02 Tngger 
Detected 

Set when the TempScan/1000 has detected the tngger condlbon and wtll 
be cleared when the acqutstbon ts complete or the tngger has been 
reconfigured 

DI03 Ready Set when the TemtScan/1000 IS ready to process another command It ts 
cleared when the eml'Scan/1000 IS rrocessmg a command hne Thts bit 
should be exarmned wtth a senal pol pnor to tssumg a new command 
hne Thts allows any detected errors to be traced to the spectfic command 
hne contatnmg the error If all the setul' mforrnabon for a ~ctfic 
TempScan/1000 operatton ts mcluded m one hne, thts btl so mdtcates 
when all processmg ts done and the X command IS completed Th1s 
ensures that the TempScan/1000 IS done processmg all state changes 
before tmttatmg any further activity 

DI04 Scan Set when at least I acqutstbon scan IS avatlable m the acqutstbon buffer 
Avatlable to be read Cleared when there are no scans avatlable to be read 
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DIOS Messa~e Set when the ou~t ~eue IS not empty It IS cleared when the output 
Avalla le queue IS empty IS It reflects whether any command responses are still 

m the output queue 

DI06 Event Status Reflects the logical OR of all the b1ts m the Event Status Register (ESR) 
register B1t ANDed With their eqmvalent enable b1ts m the Event Status Enable 
(ESB) (ESE) register If th1s b1t IS set, at least one b1t m the ESR IS set and has 

Its correspondm! enable bu m the ESE set The status command uo can 
be Issued to rea the ESR See the followmg for more mforrnauon on 
ESRandESE 

DI07 Serv1ce Set when the TemJ'Scan/1000 1s requestmg service It 1s cleared when an 
Request B1t SPoil 1s perforrne 
(SRQ) 

DIOB Buffer Set 1f a buffer overrun occurs It IS cleared when the buffer becomes 
Overrun empty by either readmg out the contents of the buffer or perforrnmg a 

Reset (*B) of the buffer 

3.11 Using Status Reporting Registers 

As mentwned earher the status reporung registers are orgamzed m a hierarchical structure 
w1th the lower level registers contammg more general mforrnat1on and the higher level 
registers contammg more deta1led mfonnatlon about particular events In general, the lowest 
level register, the Status Byte Register (STB) contams mforrnat1on that may requ1re more 
1mmed1ate acuon from the controller m that events contaJned m th1s register tend to be more 
lime cntrcal 

However, as mentiOned earher, other registers may access the STB v1a the ESB bit Th1s 
allows any condition w1thm the status reportmg register hierarchy to have access to the STB 
and therefore Senal Poll and Service Request funcllonahty 

The followmg IS an example to show, m bnef, how the status reportmg register hierarchy 
works 

PRINT#l, "OUTPUT07, NO X N16 X" 

PRINT#l, "OUTPUT07 ,MO XM32 X" 

' Configure ESB m the STB to be set when a 
Device Dependent Error occurs 

' Configure SRQ when the ESB m the STB occurs 

Now the TempScan/1000 IS configured so that when any Device Dependent Error occurs the 
umt Will ISsue a Service Request (SRQ) to the controller When the SRQ occurs the controller 
may perform the followmg sequence to detemune the exact cause of the Service Request 

PRINT#l,"OUTPUT07,E'X" 

PRINT#l,"ENTER07, 

INPUT A$ 
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' Query the ESC to deterrnme the cause of the 
error 

' Get the response 

' Screen shows E016 This IS a cahbrauon error 
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PRINT#!, "OUTPUT07, U2X" 

PRINT#l,"ENTER07, 

INPUT A$ 

PRINT#!, "OUTPUT07, UOX" 

PRINT#l,"ENTER07, 

INPUT A$ 

PRINT#l,"SPOLL07 

TempScan/1000 Opera!Jon 

' Query the CSR to detenmne the cause of the 
' cahbrauon error 

' Get the response 

' Screen shows E002 Tlus IS a cahbrat10n Gam 
error 

' Now 'luery the ESR (readmg ESC should have 
cleared 11) 

' Get the response 

' Screen shows 000 -- Dev1ce Dependent Error 
no longer there 

' Screen shows 4 -- ESB b1t no longer set (only 
Ready 1s set) 

In the above example not1ce that the clearmg of the h1gher level registers cleared the bits 
m the lower level reg1sters that were assoCiated w1th the root cause of the cond111on 

3.12 Minimum Scan Interval 

An Important aspect of channel configurallon IS the number of channels configured w1thm 
a "channel block" The TempScan/1000 groups the 992 channels mto channel blocks Each 
channel block contams 4 channels For example, the first channel block contains channels I 
through 4, the second, channels 5 through 8, etc , as shown m the table below The mcreased 
dens1ty of a channel block, that 1s the greater the number of channels configured, the better 
the sarnphng rate w11l be 

The m1mmum scan mterval 1s the fastest lime m wh1ch the system can accumulate scans 
Th1s mterval IS dependent on the number of channels and the range of the channel numbers 
selected The vanable m delenmmng the m1mmum scan mterval IS the number of "non-empty 
4-channel blocks" For example, 1f channels I, 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 detenmne the 
number of non-empty channel blocks based on the channel configuralion Note the table only 
shows 30 of the poss1ble 248 channels blocks 

In Block Cbaooels In Block Cbaooels In Block Cbaooels 
Use? Use? Use? 

..j I 1,2, 3, 4 11 41,42, 43,44 21 81,82, 83 84 

..j 2 5,6,7,8 12 45, 46, 47,48 22 85, 86,87 88 

3 9, 10, II, 12 13 49, SO, 51,52 23 89,90 91 92 

..j 4 13, 14, IS 16 14 53, 54, SS, 56 24 93,94,95,96 

5 17 18 19,20 15 57, 58, 59, 60 ..j 25 97 98, 99, 100 

3 58 9/94 Rev 2 I 

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



TempScan/1000 Operation Cbapter3 

6 21 ,22, 23,2 4 16 6!,62 63 6 4 ..J 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 69, 70,71 72 28 109, 110 Ill 112 

9 33,34 35 36 19 73 74 75,76 29 113 114, 115 116 

10 37, 38,39 40 20 77, 78,79 80 30 117, 118 119, 120 

Once the number of non-empty channel blocks ts detenmned, we can calculate the mmtmum 
scan mterval The formula for performmg thts calculatiOn depends on whether a 50Hz or 
60Hz hne cycle ts bemg used 

For a 60Hz hoe cycle 

scan mterval = 16 67ms • next btghest mteger ((# non-empty 4-cbannel blocks)/4) 

For a 50Hz hoe cycle. 

scan mterval = 20 OOms • next btgbest mteger ((# non-empty 4 channel blocks)/4) 

For example, the mmtmum scan mterval calculallon of the channel sequence descnbed m 
the table @ 60 Hz ts 

16 67 ms *next h1ghest 1nteger(5/4) 

16 67rns * 2 
= 33 33 rns 

Note the htghllow/last regtsters, the alarms, and the level event (tf programmed) are all 
updated at the maxtmum scan rate or once every mtmmum scan mterval mdependent of any 
other llmebase configurallon 

The TempScan/1000 has a programmable sampling rate from I scan/IOOhrs to mtmmum scan 
mterval for a 60 Hz hoe-cycle system Although the TempScan/1000 can acquue temperature 
readmgs at a rate of 960 channels/second, tl may also be programmed by the user wtth the 
Ttmebase Conliguratton (I) command to acquue data at spectfied ttme mtervals usmg the 
HH MM SS S format 

3.13 Trigger Latency 

Each tngger source has an associated latency Thts ts the ltme between the actual tngger 
and tts recogmtwn by the TempScan/1000 

The followmg latency limes are only representallve of the ttme between when the tngger ts 
detected and when the tngger has been processed Hardware latency ttmes and ISR servtcmg 
of other tasks at the lime of the tngger event but before the tngger ts detected are not 
accounted for In other words, these limes may be offset as much as the hardware latency 
ltmes, m addmon to the amount of ltme that the longest umnterrupted ISR takes to process 
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TRIGGER SOURCE LATENCY (avg) OBSERVED VARIATION 

External Tnggers ( TfL 610 95IJ.S 2 I OIJ.S 
Rtsmg, TfL Falling) 

Selected Temperature Range N/A N/A 

GET (IEEE only) 645 6IJ.S 3 IOIJ.S 

TALK (IEEE only) 780 53IJ.S 1200IJ.S 

' @ n character 2 255 ms 62000IJ.S 

Alarm N/A N/A 

Absolute Time 44 5IJ.s 27 OIJ.s 

Count (post-tngger) 45 9IJ.S 28 5IJ.S 

When usmg a channel level or alarm as the tngger source, the tngger latency IS dependent 
on the number of channels Regardless of the programmed llmebase, the TempScan/1000 
constantly scans the configured channels for the occurrence of a channel level tngger 
Therefore, the maxtmum tngger latency IS equal to the penod of the maxunum scan rate 

3.14 Trigger Overrun 

A tngger overrun cond1t10n extsts 1f more than one tngger start event or more than one 
tngger stop event occurs dunng one tngger acqmsltlon This IS flagged and nouficallon IS 
gtven, but no other action IS taken The tngger overrun btl m the Error Source Register 
(ESE) IS set The user may query (with the E' command) the Error Source Regtster to 
detenmne tf a tngger overrun has occurred 

3.15 Buffer Overrun 

The TempScan/IOOO's mternal buffer will wrap around If the controlling computer cannot 
read the data out of the buffer before II IS completely full Thts Situation IS called "buffer 
overrun " It prevents new data from bemg lost and keeps the scan rate consistent, but 11 
also overwntes the oldest data 

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

For example, If a TempScan/1000 wtth 256 Kbytes of memory was configured to scan 16 
channels at a one mmute mterval, the buffer would fill and an overrun would occur m about 
56 days Regardless of how long the TempScan/1000 IS left unattended after that pomt, 11 
will always mamtam the newest 5 6 days of scans 

There are two cases of buffer overrun One when only one tngger block IS m the buffer, 
and secondly, when multiple trigger blocks are m the buffer 
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If a buffer-overrun occurs, 11 may be detected by query10g the Status Byte (STB) by either 
a SPOLL (IEEE 488 only) or a U1X command (IEEE 488 and RS-232/422) 

IEEE 488 

PRINT#l, "SPOLL 07" 

INPUT #2, S% 

IF (S% and 128 = 128) THEN 

PRINT 11 Buffer Overrun Occurred" 
END IF 

2 IEEE 488 and RS-2321422 

PRINT#l, "OUTPUT07, UlX" 

PRINT#l, "ENTER07" 

INPUT #2, S% 

IF (S% and 128 = 128) THEN 

PRINT ••suffer Overrun Occurred" 

END IF 

3.15.1 Buffer Overrun With One Trigger Block 

When only one tngger block IS 10 the buffer, a buffer overrun will erase the entire pretngger 
(See Figure 3 17 below ) If the controller was read10g pretngger data from the buffer, the 
next scan read will be the tngger pomt 

If no pretngger was configured or the pretngger has already been read, a buffer overrun 
will only erase the oldest scan 10 the buffer If the scan be10g erased IS currently be10g 
read, the contents of the read scan will be 10 error If an overrun condi!Jon IS detected by 
the controller dunng a read operatiOn, any further read10g must be considered corrupt un!JI 
a buffer reset ts tssued Thts can be done by etther resett10g the buffer wtth a *B command 
and/or read10g the remam10g data out of the buffer un!JI tt ts clear 

3.15.2 Buffer Overrun With Multiple Trigger Blocks 

When more than one tngger block ts 10 the buffer, a buffer overrun wtll erase the oldest 
tngger block If the block be10g erased ts currently be10g read, the block read will be 
terrmnated and the read pomter will be advanced to the start of the next block Aga10, tf 
an overrun condt!Jon ts detected by the controller dunng a read opera!Jon, any further readmg 
must be constdered corrupt until a buffer reset 1s ISsued Thts can be done by either resettmg 
the buffer wtth a *B command and/or read10g the remam10g data out of the buffer unlll tt 
ts clear 
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Wnte POinter--

3.16 

Read Po1nter--

Advances as ! 
scans are read 
from the buffer 
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collected 

Pre-tngger 
Scans 

Post-tngger 
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End of 
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Wnte Po1nter--

Figure 3 16. Bnlfer Overrun 

Real Time Clock 

Pre-tngger 
Scans 

Post-trigger 
Scans 

End of 
Buffer 

TempScan/1000 contams a battery-backed reai-Ume clock wh1ch IS programmably set and 
read The real t1me clock has a resoluuon of lmS The clock 1s set at the factory m Eastern 
Standard 11me (U S ) The t1me and date are used to tag the trigger pomt m each trigger 
block and HLL reg1ster Th1s data 1s mcorporated mto the Acqms1t1on Buffer Refer to 
SectiOn 3 3 9 or more mformallon on Acqu1s1Uon Buffer InterrogaUon 

3.17 Custom Thermocouple Types 

In order to explam how the TempScan/1000 handles custom channel types, some background 
mformat10n 1s requued Th1s secuon first explams how the TempScan/1000 performs temperature 
conversiOns From th1s process, 11 will be shown how other types of conversions usmg custom 
channel types can be denved 

In order to meet the TempScan/IOOO's reqmrement of scannmg 960 channels per second 11 
was necessary to des1gn a very fast way of convenmg raw a/d data to untts as specified 
by the channel type Th1s was accomphshed by generaUng mtervals VIa straight hne 
approx1mauons of the conversiOn curve where the error IS ms1gmficant and creatmg a table 
wh1ch contamed these mtervals and theu correspondmg slopes and offsets to conven the raw 
a/d mput 
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For each channel, the TempScan/1000 converts raw aid mput to umts as spec1fied by the 
channel's type Th1s IS accomplished by two steps 

I Ftrst, smce the raw AID mput of the channel has been 'cold JUnction compensated', the 
temperature at the JUnCtion has been subtracted off, mcludmg the amb1ent temperature 
Hence, the first step IS to add the amb1ent temperature back m Th1s 1s accomplished 
by readmg the raw AID mput of the cold JUnction sensor assoctated w1th the channel 
mput, convertmg 11 to the same umts as the channel type mput by llneanzmg 11 v1a a 
llneanzat1on lookup table, and then addmg the result to the ongmal raw AID mput of 
the channel 

2 Next, the mod1fied raw AID mput of the channel IS converted to the des1red output 
umts (most likely tenth's of degrees C) by llneanzmg 11 v1a another llneanzat1on lookup 
table 

To use mput types other than those wh1ch are predefined, the TempScan/1000 can be 
programmed w1th custom llneanzatwn lookup tables These tables can be entered v1a the D, 
W, and Z contrnands The D contrnand IS used to define the table by ass1gmng the table 
number and allocating memory The w contrnand defines the element and sets the table 
pomter Wh1le the Z command loads the entry With Its values (See the Contrnand Reference 
section for delalls and examples ) 

Bnefly, the contents of a custom table are as follows custom table number, PGA, low llm1t, 
h1gh llm1t, number of enbles and enbles (mterval llm1t, slope and offset) The table below 
delalls val1d enbles for defimng these fields 

FIELD VALID ENTRY DESCRIPTION 

Custom table number 100-110 I 00-110 for custom channel type tables 
228-238 228-238 for custom temperature sensor tables 

N01E For any one channel, table # for the 
channel type + 128 must match the table # for 
the temperature sensor 

Card Type 0-2 0-T/C 
!-Volts 
2-RTD card 

PGA 0-7 PGA gam for new channel 
Enter 0 1f temperature sensor table 
PGA = 0 For all types on TIC card 
PGA = I I 00 mv volts channel 
PGA=2 I volt volts channel 
PGA=3 5 volt volts channel 
PGA=4 10 volt volts channel 
PGA=O 3 W1reRTD 
PGA= I 4 W1reRTD 

Lowllm1t 16 b1t2's Mm1mum valid value for raw aid 
complimented mteger 

9/94 Rev 2 I 3 63 

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



Chapter 3 TempScau/1000 Operabon 

Htgh hmtt 16btt2's M3lumum vahd value for raw a/d 
complimented mteger 

Number of entries 0-256 0 tmphes delete table 

~ Interval hmu 16 btt2's camp mteger Upper hm1t of mterval, 1 e , tf raw aid value IS 
less than or equal to this, use thts slope and 
offset 

Slope 4 byte fixed ){mt 2' s 
camp value XXX 

Lmeanzat10n slope 24 Enter long mteger slope * 2 
Max value 127 999 

Offset 4 byte fixed ){Xt2's Lmeanzatton offset 8 camp value XX Enter long mteger offset * 2 
Max value 32767 99 

Refer to the custom table command descnpuons for programmmg examples on creatmg and 
entenng custom tables 

3.17.1 Custom Table Variations 

To create and acuvate custom tables, follow the mstruct10ns whtch correspond to the table 
options you have defined 

Channel Conversmn W1th Temperature Sensor Adjustment (Normal). 

Enter both the channel type table and the cold JUncuon table as descnbed above 

2 Activate by entenng the custom type # v1a the C command 

Channel Conversmn W1thout Temperature Sensor Adjnstment· 

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

2 Acllvate by entenng the custom type # v1a the C command 

No Channel Conversmn and No Temperature Sensor Adjustment. 

Acuvate by entenng the custom type # vm the C command If no custom tables are 
entered or defined for a given table #, the TempScan/1000 Will automallcally know to 
return raw AID counts 

Note In all cases always acbvate With the Channel type table #. I.e , 
never acbvate With the temperature sensor table #. 

3.18 Open Thennocouple/Range Error Checking 

The TempScan/1 000 has budt-m facdmes for detectmg open thermocouple and range errors, 
one m hardware and two m software 
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• In hardware, the thermocouple cards contam cucu1try to detect open thermocouples 

• In software, software detection routmes extst to sense tf the mput a/d maxes out and to detect 
If an mput exceeds the hnenzat1on hm1ts 

If an open thermocouple/range error IS detected, the Error Status Register will be set denotmg 
that this particular error conditiOn exists 

The offendmg channel(s) can be determmed by readmg their values If a channel IS m error, 
Its value will be 

±3276 7 

±32 767 

1f temperature channel (assummg umts of 'C) 

If Volts channel 

Note. Open thermocouple/range error checkmg IS 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 qmet and accurate thermocouple mput This feature IS enabled as part of the factory 
default settmgs However, thts feature can be dtsabled m order to mcrease reaction response 
Ume by usmg the *WO command Digital filtenng can subsequently be re-enabled With the 
*Wl command 
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Tins chapter walks through the example programs that are supplied on the release dtsk under 
the EXAMPLES directory Although wntten m QUJckBastc, the program logtc and the 
TempScan/1 000 devtce-dependent commands apply to all languages and computers 

The first group of examples use the IEEE-488 bus through the Personal488 mterface to 
commumcate wtth the TempScan/1000 Each one of these programs begms wtth a short 
preamble whtch opens the dnver and substantiates commumcauons 

After the dnver ts opened, commands are tssued to the dnver through character strmgs m 
quotes 

QUJckBastc's PRINT and INPUT commands are used to commumcate wtth the dnver The 
dnver commands used most commonly are ENTER, OUTPUT, and SPOLL ENTER gets 
data from the selected devtce, OUTPUT sends data to the selected devtce, and SPOLL IS 

an abbrevtatton for Senal Poll whtch retneves an 8-bu status response from the selected 
mstrument 

The syntax of the ENTER command IS "ENTER addr", where addr ts the IEEE-488 
address of the mstrument Rtght after the ENTER command, the QUJckBastc INPUT function 
must be used to bnng the data mto a language vanable 

The syntax of the OUTPUT command IS "OUTPUT addr, out_data", where addr IS the 
IEEE-488 address of the mstrument, and out_data ts the stnng of characters to send to 
the devtce 

The syntax of the SPOLL command ts "SPOLL addr", where addr ts the IEEE-488 address 
of the mstrument Rtght after the SPOLL command, the QutckBastc INPUT functton must 
be used to bnng the data mto a language vanable 

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

4.1 Reading High/Low/Last Status 
The followmg program IS HLL32 BAS m the examples directory It wtll configure 32 channels, 
collect the htghllownast data, and post 11 on the screen 

Although not necessary, 11 IS good pracuce to reset the TempScan/1000 at the begmnmg of 
your apphcauon by sendmg 11 the "*R" command then wruung a few seconds 

PRINT#l, "0UTPUT07,*RX" 

SLEEP 4 

To be cerl31n that the reset was successful and the devtce ts ready, sen a! poll the devtce 
unul the proper status ts returned 

WHILE (S% AND 4) = 0 
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PRINT #1, "SPOLL 07" 

INPUT #2, S% 

WEND 

The C command Will be used to configure a range of channels from I to 32 as T-type 
thermocouples 

PRINT#1, "OUTPUT07,C1-32,3X" 

The next three hnes tell the user to hit a key to start the acqms1tron The program will not 
proceed unhl a key 1s pressed 

PRINT "The TempScan ~s collect~ng H~gh/Low/Last for all 32 channels" 

PRINT "H~t a key to start or stop retr~ev1ng HLL data 

WHILE INKEY$ = " " WEND 

Until another key 1s pressed to ex1t the loop, the U4 command IS 1ssued and the h•ghllownast 
data IS collected The OUTPUT command sends U4 to the dev1ce, the ENTER command 
requests the data, then QU1ckBas1c's LINE INPUT gets the data from the IEEE-488 dnver 
and places 1t m the vanable U$ The FOR loop extracts the data for the mdlVldual channels 
from the stnng U$ and places them on the screen 

WHILE INKEY$ = " " 

PRINT #1, "OUTPUT 07, U4X" 

PRINT #1, "ENTER 07" 

LINE INPUT #2, U$ 

FOR~=1T032 

PRINT "H1gh, Low and Last read1ngs of Channel", 1 
PRINTMID$(U$, (~ *66) -65, 66) 

NEXT~ 

WEND 

T1me and date mformauon IS also available m the hlgh!lownast data 

4.2 Reading High/Low/Last Data from TIC and Volts 
Cards 

The followmg program IS HLL64 BAS m the examples duectory It Will configure 32 
temperature and 32 volts channels then collect the h1ghllownast data and post 1t on the 
screen 

Although not necessary, 1t IS good practice to reset the TempScan/1000 at the begmmng of 
your application by sendmg 1t the "*R" command then wa~tmg a few seconds 

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

To be certam that the reset was successful and the device IS ready, senal poll the device 
unul the proper status IS returned 

WHILE (S% AND 4) = 0 

PRINT #1, "SPOLL 07" 

INPUT #2, S% 

WEND 

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

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

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

The next three hnes tell the user to hit a key to start the acqUisition The program Will not 
proceed unul a key IS pressed 

PRINT "The TempScan ~s collect~ng H~gh/Low/Last for all 64 channels 

PRINT "H~t a key to start or stop collect~ng HLL data 

WHILE INKEY$ = " " WEND 

Unul another key IS pressed to exit the loop, the U4 command IS Issued and the higMow/last 
data IS collected The OUTPUT command sends U4 to the device, the ENTER command 
requests the data, then the QmckBasiC's LINE INPUT gets the data from the IEEE-488 
dnver and places 11 m the vanable U$ 

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

WHILE INKEY$ = " " 

PRINT #1, "OUTPUT 07, U4X" 

PRINT #1, "ENTER 07" 

LINE INPUT #2, U$ 

FOR~=1T032 

PRINT "H1gh, Low and Last read1ngs of Channel" , 1 

PRINT MID$ (U$, (~ * 66)- 65, 66) 'Extract temperature date 
NEXT~ 

FOR~= 1T032 

PRINT "HJ.gb, Low and Last read1.ngs of Channel", 1. + 32 

PRINTMID$(U$, (32*66) + (~*78) -77, 78) 'Extractvoltsdata 
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NEXT> 

WEND 

TempScan/1000 Examples 

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

The followmg program 1s SLOW _ACQ BAS m the examples drrectory It Will configure 64 
temperature channels and then collect data as soon as 1t becomes available and post It on 
screen 

Although not necessary, 11 IS good practice to reset the TempScan/1000 at the begmmng of 
your apphcat10n by sendmg n the "*R" command then walling a few seconds 

CLS PRINT "The Temps can ~s resett~ng 

PRINT #1, "OUTPUT 07, *RX" 

SLEEP 4 

To be certam that the reset was successful and the dev1ce IS ready, senal poll the dev1ce 
until the proper status IS returned 

WHILE (S% AND 4) ; 0 

PRINT #1, "SPOLL 07" 

INPUT #2, S% 

WEND 

The c command Will be used tw1ce to configure a range of channels from I to 32 as Type 
J thennocouples and a range of channels from 33 to 64 as Type K thennocouples 

PRINT #1, "OUTPUT 07, C1-32 ,lX" 

PRINT#l, "0UTPUT07,C33-64,2X" 

The Y command IS used to configure the number of scans to take wh1le m the d1fferent 
acquiSitiOn states In th1s example, 30 scans are taken wlnle m the pre-tngger stale, I while 
m the post-tngger state, and 200 while m the post-stop state The post-tngger count IS only 
vahd when the stop event, set by the T command IS set to Counted Th1s apphcauon does 
not use Counted, so th1s parameter IS Ignored 

PRINT#1, "0UTPUT07,Y30,1,200X" 

The I command sets the lime between scans m hours-mmutes-seconds fonnal The 
TempScan/1 000 can have two separate scan mtervals, one that IS used m the post-tngger 
state, and one that IS used m all other states Th1s example sets up the post-tngger scan 
mterval to 0 3 seconds (3 33Hz), and the pre-tngger and post-slop scan mtervals to I second 
(!Hz) 
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PRINT#!, "OUTPUT07,IOO 00 01 0,00 00 0 3X" 

The T command sets up the tngger parameters for the acqutstllon In thts example, the start 
event IS an '@' character sent by the controller and the stop event ts also an '@' character 
The auto-rearm flag ts set to 0 (off), so that the TempScan Will not re-arm ttself for another 
acquiSition after thts acqmstlton IS complete The synchromzat10n flag IS also off, so the 
TempScan/1000 will not re-synchromze Itself to the tngger pomt when the start event begms 
When the TempScan encounters the X command, 11 wtll be armed and start the collectiOn 
of the pre-tngger data 

PRINT #1, "OUTPUT 07, Tl, 1, 0, OX" 

The next four hoes, prompt the user to btl a key to tngger the TempScan When a key ts 
btl, the '@' character ts sent, whtch ts the system's start event 

PRINT "The Temps can l.S collectJ.ng pretrJ.ggered data and J.S ready for a 
tr~gger 

PRINT "Press a key to tr~gger the start of Acqu~s~ t~on 
WHILE INKEY$ ; " " WEND 
PRINT#!, "0UTPUT07,@X" 

While m the post-tngger stale our applicatiOn wtll first check for a scan to be avatlable by 
senal polhng the devtce and companng the response With an 8 If a scan IS avatlable, the 
Rl command tells the TempScan/1 000 to send the oldest scan to the controller EN1ER 
requests the response data from the devtce QmckBastc's INPliT command places the retneved 
data mlo the vanable READINGS$ 

Smce the acqutsttton IS slow and the buffer m the TempScan can be made very large, your 
program can go off to other "foreground" tasks while the TempScan/1000 ts acqumng data, 
and only occaswnally query the umt and collect 1ts data 

'Upload data as ~t becomes ava~lable 
PRINT "The program J.s currently collectJ.ng data as J.t becomes avaJ.l­
able " 

PRINT "HJ.t a key to stopAcquJ.SJ.tJ.on 
J.;Q 

WHILE INKEY$ ; ' ' 
~=~+1 

S%; 0 

WHILE ( (s% and 8) <>8) 

PRINT#l, "SPOLL 07" 
INPUT #2, S% 

WEND 

PRINT #1, "OUTPUT 0 7, RlX" 

PRINT# 1. " ENTER 0 7 " 
INPUT#2, READING$ 
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LOCATE7, 1 PRINT "The scan", 1, "was ",READING$ 

WEND 

After a key has been pressed, the program proceeds to the next block where the '@' character 
1s 1ssued agam, endmg the post-tngger state and entenng the post-stop state 

PRINT#1, "OUTPUT07,@X" 

Now the collectiOn of the post-stop data begms by querymg for new scans and requestmg 
the data The program IS done when the acqms1t1on 1s complete 

1=0 
WHILE INKEY$ =" " 

1=1+1 

s%=0 
WHILE ( (S% AND 8) <> 8) 

PRINT #1, "SPOLL07" 

INPUT #2, S% 

WEND 
PRINT #1, "0UTPUT07, R1X" 

PRINT#1, ENTER07" 

INPUT #2, READING$ 
LOCATE 7, 1 PRINT "The scan", l was ', READING$ 

PRINT #1, "OUTPUT07, UOX 

PRINT #1, ENTER07" 

OUTPUT #2, U% 

1f U%=1 then END 

WEND 

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

The followmg program, FAST_ACQ BAS, m the examples drrectory Will set up the 
TempS can/ I 000 for fast acqms1t1on then bnng the values mto the controller after the acqutsltton 
IS complete From a Jog1c standpomt, the d1fference between th1s and SLOW _ACQ IS that 
th1s program reads blocks of data mstead of one scan at a t1me Th1s method IS usually 
more efficient m case of fast scan mtervals 

Although not necessary, 11 IS good practice to reset the TempScan/1000 at the begmmng of 
your applicatiOn by sendmg tt the "*R" command then wattmg a few seconds 

CLS PRINT "The Tempscan 1s resett1ng 

PRINT #1, "OUTPUT 07, *RX" 
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SLEEP 10 

To be certam that the reset was successful and the dev1ce 1s ready, senal poll the dev1ce 
unul the proper status 1s returned 

S% = 0 

WHILE (S% AND 4) = 0 

PRINT #1, "SPOLL 07" 

INPUT#2, S% 

WEND 

The C command wdl be used tw1ce to configure a range of channels from I to 32 as Type 
T thermocouples and a range of channels from 33 to 48 as Type K thermocouples 

PRINT#1, "OUTPUT07,C1-32,3X" 

PRINT#1, "0UTPUT07,C33-48,2X" 

The Y command IS used to configure the number of scans to take whde 10 the different 
acqms1Uon states In th1s example, 50 scans are taken whde 10 the pre-tngger state, 100 
whde 10 the post-tngger state, and 200 wh1le 10 the post-stop state The post-tngger count 
1s only vahd when the stop event, set by the T command 1s set to Counted Th1s applicatiOn 
does not use Counted, so th1s parameter of I 00 1s 1gnored 

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

The I command sets the ume between scans 10 hours-m10utes-seconds format The 
TempScan/1000 can have two separate scan rates, one that IS used 10 the post-tngger state, 
and one that IS used 10 all other states Tb1s example sets up both scan 10tervals to 0 I 
seconds (lOHz) 

PRINT #1, "OUTPUT 07, IOO 00 00 1, 00 00 00 1X" 

The T command sets up the tngger parameters for the acqu1s1Uon In th1s example, the start 
event IS a ns10g level of an 10put channel as spec1fied by the L command The stop event 
1s a falhng level of an 10put channel as 11 passes through the level spec1fied by the L 
command The auto-rearm flag 1s set to 0 (off), so that the TempScan wdl not re-arm Itself 
for another acqms1Uon after th1s acqms1Uon IS complete The synchromzauon flag IS also off, 
so the TempScan/1000 w1ll not re-synchromze 1tself to the tngger po10t when the start event 
beg10s When the TempScan/1000 encounters the X command, 11 w1ll be armed and start the 
collectiOn of the pre-tngger data 

The L command 10 tlus example specifies the tngger channel as channel I at a level of 20 
degrees With a hysteresis of 0 degrees The L command IS relevant only when the start or 
stop event 1s a channel level 

PRINT #1, "OUTPUT 07, L1, 20 0, OX T4, 5, 0, OX" 

After the X command has been rece1ved, the TempScan/1000 arms Itself and, 10 th1s case, 
wmts for the start event of channel I ns10g above 20 degrees The IEEE 488 Senal Poll 
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command IS used to query the TempScan/1 000 as to the status of the acqms1uon An SPOLL 
value of 2 Slgmfies that channel I has reached 20° 

PRINT "The TernpScan has not been tr~ggered 

PRINT "Wa~ t~ng for Channel 1 to reach the tr~gger level 

WHILE (S% AND 2) <> 2 

PRINT #1, "SPOLL 07" 

INPUT #2, S% 

WEND 
PRINT "A Start Tr~gger event has been detected 

PRINT "Wa~t1ng for a stop Tr1gger event 

Usmg the event status register command "UOX", we now watt unul acquisition complete 
event wh1ch mcludes the stop event 

WHILE (U% AND 1) <> 1 

PRINT#1, "OUTPUT07,UOX" 

PRINT#1, "ENTER 07" 

INPUT #2, U% 

WEND 

PRINT "The Acqul.sl.tJ.on J.S now complete" 

Dunng or after the acqu1s1t1on has been completed, the mternal buffer can be quened for 
the amount of data ava1lable for transfer The U6 command wdl return the tngger block 
number, the current scan number, the current read pomter, the tngger Ume/date stamp, the 
scan number where the stop event occurred, the stop lime/date stamp, the scan number of 
the end of the tngger block, and the block complete flag 

Th1s example uses the last parameter m the return stnng as an mdtcator of how much data 
1s available to transfer to the controller QmckBas1c's MID$ function extracts 6 characters 
from the stnng U$ startmg at character 8 

PRINT #1, "OUTPUT 07, U6X" 

PRINT #1, "ENTER 07" 
LINE INPUT #2, U$ 

PRINTU$ 

UA$ =MID$(U$, 8, 6) 

UA% = VAL(UA$) 
PRINTUA% 

'Ask for tr~gger block ~nfo 

PRINT #1, "The TernpScan collected", UA%, " scans of data" 

The R1 command 1s used to request one scan from the umt Usmg the vanable UA% 
calculated from the prev1ous step, all of the data 1s transferred to the controller 
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FOR1; 1 TOUA% 

PRINT #1, "OUTPUT 07, R1X" 

PRINT #1, "ENTER 14" 

INPUT #2, SCAN$ 

PRINT "Scan", ~, "~s 

PRINT SCAN$ 

NEXTl 

4.5 Operating Alarms 

Chapter4 

The followmg program, ALARM2 BAS, m the examples duectory w11l set up the alarm 
system of the TempScan/1 000 

Although not necessary, 11 1S good pract1ce to reset the TempScan/1000 at the begmmng of 
your apphcahon by sendmg 11 the "*R" command then wa~Ung a few seconds 

CLS PRINT "The Ternpscan 1s resett1ng 

PRINT#l, "OUTPUT07,*RX" 

SLEEP 10 

To be certam that the reset was successful and the dev1ce IS ready, senal poll the dev1ce 
unul the proper status 1s returned 

S%; 0 

WHILE (S% AND 4) ; 0 

PRINT #1, "SPOLL 07" 
INPUT #2, S% 

WEND 

The c command 1s used to configure muluple channels as part of the scan group and to 
ass1gn them a type Addnwnally, the alarm parameters are used to achvate the alarms for 
those channels 

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

If the mtent of the apphcauon was to use alarm levels to tngger an acqms1Uon, only the 
followmg hne would be requued to arm the alarms to sat1sfy the tngger and/or stop events 

PRINT #1, "OUTPUT 07, Cl-32, 3, 1,18, OX" 

In add1Uon to causmg an mtemal system alarm state, the alarm cond1t1ons can also be 
anached to any one of the 32 d1g1tal output hoes The A command IS used to ass1gn the 
mput channels to the d1g1tal alarm b1t The followmg hne attaches channels I and 2 to 
d1g1tal output hne number I m an OR' d fashwn 
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PRINT #1, "OUTPUT 07 ,A1-2, 1X" 'Ass~gn channels 1 & 2 to alarm 1 

S%; 0 

WHILE (S% AND 4) ; 0 

PRINT #1, "SPOLL 07" 

INPUT #2, S% 

WEND 

Usmg the stnng returned by the Q? query, whtch gets the status of the dtgttal output hnes, 
the alarm state can be detected smce btl I of the dtgttal output was mapped mto alarm 
channel I and 2 Thts example shows alarm detectton handlmg when 2 or more channels 
have to be muxed mto one smgle dtgttal output btl The "U11X" command shows each 
mdtvtdual channel alarm status 

WHILE INKEY$ ; " " 

PRINT#1, "OUTPUT07,0?X" 

PRINT#l, "ENTER07" 

LINE INPUT #2, 0$ 

IFMID$(0$, 2, 3); "001" THEN 

PRINT ''Channell OR 2 1s 1nAlarmcond1t1on 
PRINT#1, "OUTPUT07,Ul1X" 

PRINT #1, "ENTER 07" 

LINE INPUT #2, A$ 

PRINT A$ 
IFMID$(A$, 5, 1); "1" THEN 

PRINT "The Temps can' s CH l1s now 1n anAlarmcond1.t1.on 
ELSE 

PRINT "The Tempscan' s CH l1.s not 1n anAlarmcond1.t1.on 

END IF 

IFMID$(A$, 11, 1); "1" THEN 

PRINT "The Tempscan' s CH 2 1s now 1n anAlarmcondJ.tJ.on 

ELSE 

PRINT "The Tempscan' s CH 2 l.S not 1n anAlarmcondJ.tl.on 

END IF 

END IF 
WEND 
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4.6 Using the IEEE 488 SRQ with Alarms 

The followmg program, ALAR2SRQ BAS, m the examples d~rectory will set up the alarm 
system of the TempScan/1000 then use the IEEE 488 Serv1ce Request s1gnal to asychronously 
servtce the event 

Although not necessary, 11 IS good pract1ce to reset the TempScan/1000 at the begmnmg of 
your apphcauon by sendmg 11 the "*R" command then wa1tmg a few seconds 

CLS PRINT "The Tempscan ~s resett~ng 
PRINT#l, "0UTPUT07,*RX" 

SLEEP 4 

To he certam that the reset was successful and the dev1ce 1s ready, senal poll the dev1ce 
until the proper status IS returned 

WHILE (S% AND 4) = 0 

PRINT #1, "SPOLL 07" 
INPUT #2, S% 

WEND 

•wa~t for Ready 

The Personal488 IEEE 488 dnver and mterface card prov1des a means for QmckBas1c to 
asynchronously semce the IEEE 488 SRQ mterrupt through Its ON PEN GOSUB command 
When an SRQ 1s detected by the Personal488 mterface, program control 1s automaucally 
vectored to the subroutme named m the ON PEN GOSUB command To acuvate th1s feature 
m the Personal488 dnver, the command ARM SRQ must he sent to the dnver 

ON PEN GOSUB AlannHandler 
PENON 
PRINT #1, "ARM SRQ" 

The M1 command mstructs the umt to assert the SRQ s1gnal when It IS m an alarm state 

PRINT #1, "OUTPUT 07 ,M1X" 

The C command IS used tw1ce to configure mult1ple channels as part of the scan group and 
to ass•gn them a type Add1Uonally, the alarm parameters for channels one and two are used 
to acuvate the alarms for those channels Although 32 channels are mcluded m the scan 
group, only 2 are armed for alarmmg 

After the c command 1s 1ssued, the TempScan/1 000 1s now completely armed for alarmmg 
In our example, levels above 25 or below I for channels I or 2 will cause a system alarm 
Smce the M1 command has already been 1ssued, th1s will also result m an IEEE 488 SRQ 
asseruon 

If the mtent of the applicatiOn was to use alarm levels to trigger an acquiSIUOn, only the 
followmg 2 hnes would be reqmred to arm the alarms to sausfy the tngger and/or stop 
events 

PRINT#1, "0UTPUT07,C1-32,3X" 
PRINT #1, "OUTPUT 07, C1-2, 3, 1, 25, OX" 
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In addmon to causmg an mternal system alarm state, the alarm condttwns can also be 
attached to any one of the 32 dtgttal output hnes The A command ts used to asstgn the 
temperature mput channel to the dtgttal alarm btl 

PRINT #1, "OUTPUT 07, Al, lX" 

PRINT #1, "OUTPUT 07 ,A2, 2X" 

PRINT#l, "OUTPUT07,A3,3X" 

'Ass1gn channel 1 to alarm 1 

'Ass1gn channel 2 to alarm 2 

'Ass1gn channel 3 to alarm 3 

The example now processes a loop wrutmg for a key press to ext! If an SRQ ts detected 
by the IEEE 488 dnver, program control wtll be automattcally vectored to the AlarmHandler 
subroutme, then returned to the watt loop agam 

PRINT "The program 1s cont1nuously detect1ng Alarms 
PRINT "H1t a key to Qu1t 

WHILE INKEY$ = " " WEND 

END 

In the alarm servtce routme, the umt ts first SPOLL'd to clear the SRQ stgnal Usmg the 
stnng returned by the O? query, whtch gets the status of the dtgttal output hnes, the channel 
number that ts m the alarm state can be tdenUfied 

The O? query command returns the followmg stnng represenung all 4 ports dtgttal output 
status 

Oxxx, xxx, xxx, xxx 

AlarmHandler 

LOCATES, 1 

PRINT "An Alarm cond1 t1on has been detected 

PRINT #1, "SPOLL 07" 

INPUT #2, S% 

PRINT#l, "0UTPUT07,0?X" 

PRINT #1, "ENTER 07" 

LINE INPUT #2, A$ 

PRINT A$ 
A% =VAL (MID$ (A$, 2, 3) ) 

IF A% = 1 THEN PRINT "Alarm on CHl only" 

IF A%= 2 THEN PRINT "AlarmonCH2 only" 

IF A% = 3 THEN PRINT "Alarm on CHl & 2 " 

RETURN 
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4.7 Collecting Data in Binary Format 

The followmg program, BIN_ACQ BAS, m the examples duectory will set up the 
TempScanll 000 then collect the channel readmgs m a bmary format rather than the default 
ASCII format This IS mherently faster than ASCII format, but the data must be deciphered 
after II IS collected to yield temperature values 

Although not necessary, 11 IS good pracllce to reset the TempScan/1000 at the begmmng of 
your apphcallon by sendmg 11 the "*R" command then wattmg a few seconds 

CLS PRINT "The Tempscan ~s resett~ng 

PRINT #1, "OUTPUT 07, *RX" 

SLEEP 4 

To be certam that the reset was successful and the devtce IS ready, senal poll the devtce 
until the proper status ts returned 

WHILE (S% AND 4) = 0 

PRINT #1, "SPOLL 0 7" 

INPUT #2, S% 

WEND 

The C command wtll be used twtce to configure a range of channels from I to 16 as Type 
J thermocouples and a range of channels from 33 to 48 as Type K thermocouples 

PRINT#l, "OUTPUT07,C1-16,3X" 

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

The Y command IS used to configure the number of scans to take while m the different 
acquiSitiOn states In thts example, 400 scans are taken while m the pre-trigger state, 100 
while m the post-trigger state, and 200 while m the post-stop state The post-trigger count 
IS vahd smce the stop event, set by the T command wtll be set to Counted later m the 
program 

PRINT #1, "OUTPUT 07, Y400,100, 200X" 

The I command sets the ttme between scans m hours-mmutes-seconds format The 
TempScan/1000 can have two separate scan rates, one that ts used m the post-trigger state, 
and one that IS used m all other states Thts example sets up both scan mtervals to 0 0 
seconds, whtch ts mterpreted a "go as fast as posstble" 

PRINT #1, "OUTPUT 07, IOO 00 00 0, 00 00 00 OX" 

The T command ts used to set the trigger, or start event, to the "@" character sent by the 
controller The stop event IS set to Counted The auto-rearm flag IS set to 0 (off), so that 
the TempScan will not re-arm Itself for another acqms1Uon after thts acqmstt1on IS complete 
The synchromzat1on flag ts also off, so the TempScan wtll not re-synchromze Itself to the 
trigger pomt when the start event begms When the TempScan encounters the X command, 
II wtll be armed and start the collectiOn of the pre-trigger data 
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PRINT #1, "OUTPUT 07, T1, 8, 0, OX" 

After the '@' character ts sent, the IEEE 488 Senal Poll command ts used to query the 
TempScan as to the status of the acqmsttton An SPOLL value of 2 stgmfies that the 
TempScan/1000 has encountered the stan event 

PRINT "The TernpScan ~s currently collect~ng pretr~gger data 
PRINT "The TernpScan has not been tr~ggered 
PRINT "H~t a key to start a tr~gger event WHILE INKEY$ = " " WEND 
PRINT #1, "output07, @X" 
WHILE (S% AND 2) <> 2 

PRINT #1, "SPOLL 07" 
INPUT #2, S% 

WEND 
PRINT "A Start Tr~gger has been detected 
PRINT "Wa~t~ng for acqu~s~ t~on complete ~nclud~ng Post and Post-Stop 
Scans" 
Usmg the event status regtster command "UOX", we now watt untd the acqutstUon complete 
event whtch mcludes the stop event 

WHILE (E% AND 1) <> 1 
PRINT #1, "OUTPUT 07, UOX" 
PRINT #1, "ENTER 07" 
INPUT #2, E% 

WEND 
PRINT "The Acqu1s1 t1on 1s now complete" 

Before readmg the data, the F command ts sent, mstructmg the TempScan/1 000 to return 
the data m a bmary format where every value wdl be 2 bytes m length Thts command 
could have been tssued anyttme after the tmual reset and stays m effect unul the umt ts 
reset agam or another F command JS tssued 

PRINT #1, "OUTPUT 07, FO, 1X" 

Dunng or after the acqutslllon has been completed, the mtemal buffer can be quened for 
the amount of data avatlable for transfer The U6 command wtll return the tngger block 
number, the current scan number, the current read pomter, the tngger Umeldate stamp, the 
scan number where the stop event occurred, the stop ttme/date stamp, the scan number of 
the end of the tngger block, and the block complete flag 

ThiS example uses the last parameter m the return stnng as an mdtcator of how much data 
ts avadable to transfer to the controller QutckBastc's MID$ funcuon extracts 6 characters 
from the stnng U$ starUng at character 8 

'Query the Temps can for the# of scans ava~lable ~n the Buffer 
PRINT#1, "OUTPUT07,U6X" 
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PRINT #1, "ENTER 07" 

LINE INPUT #2, U$ 

PRINTU$ 

UA$ = MID$ ( U$, 9, 7) 

UA% =VAL(UA$) 

PRINTUA% 

PRINT "The TempScan collected ", UA%, " scans of data" 

Chapter4 

After calculatmg the number of scans, an mteger-type buffer 1s then prepared for the data 
The offset and segment pomters are supplied to the IEEE 488 dnver so that the data can 
be transferred usmg DMA ( dtrect memory access) 

The R2 command mstructs the TempScan/1000 to supply the enure block of data that IS 

presently available 

CHANNELS= 32 

DIM BUFFER% (UA% *CHANNELS) 

SE% = VARSEG (BUFFER% ( 0)) 

OF% =VARPTR(BUFFER%(0)) 

B& = UA% * CHANNELS * 2 

PRINT "Total nwnber of Bytes ava~lable ", B& 

PRINT#l, "OUTPUT07,R2X" 

PRINT "Upload~ng data 

WHILE INKEY$ = " " WEND 
PRINT#l, "ENTER07#", B&, "BUFFER", SE%," ",OF%, "DMA" 

At the completion of the DMA transfer, the mteger data IS now m the buffer BUFFER% 
To conven the mteger data mto temperatures, a s1mple calculation 1s performed 

BINARY DATA%/10 = °C 

4.8 Collecting Binary-Formatted High/Low/Last Data 

The followmg program, BIN_HLL BAS, m the examples dtrectory w1ll set up the 
TempScan/1000 to collect H1gh!Low!Last channel readmgs m a bmary format rather than the 
default ASCIT format Th1s 1s mherenUy faster than ASCIT format, but the data must be 
deciphered after It IS collected to y1eld temperature values 

Although not necessary, 11 1s good practice to reset the TempScan/1000 at the begmmng of 
your apphcauon by sendmg 11 the "*R" command then wrutmg a few seconds 

CLS PRINT "The Tempscan ~s resett~ng 

PRINT#l, "OUTPUT07,*RX" 
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SLEEP 4 

To be certam that the reset was successful and the dev1ce 1s ready, senal poll the dev1ce 
until the proper status (ready) IS returned 

WHILE (S% AND 4) = 0 

PRINT #1, "SPOLL 07" 

INPUT #2, S% 

WEND 

The c command w1ll be used lw1ce to configure a range of channels from I to 32 as Type 
J thermocouples and a range of channels from 33 to 48 as volts channels on the I 0 volt 
range 

PRINT #1, "OUTPUT 07, Cl-32 ,1X" 

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

Before readmg the data, the F command IS sent, mstructmg the TempScan/1000 to return 
the data m a bmary format where every value will be 2 bytes m length Tins command 
could have been 1ssued any lime after the 1mllal reset and stays m effect unlll the umt IS 

reset agam or another F command IS tssued 

PRINT #1, 'OUTPUT 07, FO, 1X" 

Our example will use DMA to transfer the h1ghllownast data mto the controller For th1s 
purpose, an array IS d1menswned, then the offset and segment pomters are supplied to the 
IEEE 488 dnver After the ENTER command has completed, the bmary data will be m the 
stnng READS 

CONSTCHANNELS% = 64, BYTES= CHANNELS%* 20 

DIM READS AS STRING * BYTES 

S% = VARSEG (READS) 

0% = VARPTR(READS) 

WHILE INKEY$ = " " 

PRINT #1, "OUTPUT 07, U4X" 

PRINT #1, "ENTER 07 # 11 
1 CHANNELS%* 20, 11 BUFFER 11

1 S%, 11
1 0%, 11 DMA" 

PRINT "H~gh, Low and Last read~ngs of a1164 channels ' 

To convert the data mto temperature and volts, the stnng must be parsed and decoded as 
follows 

FOR~= 1 TO BYTES STEP 20 
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HIGH$= STR$ (CVI (MID$ (READS, ~. 2))) 

HOURh$ = STR$ (ASC (MID$ (READS, ~ + 2, 1)) ) 

MINh$= STR$ (ASC (MID$ (READS, ~ + 3, 1))) 

SECh$ = STR$ (ASC(MID$ (READS,~+ 4, 1))) 

TENTHh$ = STR$ (ASC (MID$ (READS, ~ + 5, 1))) 

MONh$ = STR$ (ASC (MID$ (READS, ~ + 6, 1) ) ) 

DAYh$ = STR$ (ASC (MID$ (READS, ~ + 7, 1) ) ) 

YEARh$ = STR$ (ASC (MID$ (READS, ~ + 8, 1) ) ) 

LOW$ = STR$ (CVI (MID$ (READS, ~ + 9, 2) ) ) 

HOURl$ =STR$(ASC(MID$(READS, ~+ 11, 1))) 

MINl$ = STR$ (ASC (MID$ (READS, ~ + 12, 1))) 

SECl$ = STR$ (ASC (MID$ (READS, ~ + 13, 1) ) ) 

TENTHl$ = STR$ (ASC (MID$ (READS, ~ + 14, 1))) 

MON1$=STR$(ASC(MID$(READS, ~+15, 1))) 

DAY1$=STR$(ASC(MID$(READS, ~+16, 1))) 

YEARl$ = STR$ (ASC (MID$ (READS, ~ + 17, 1))) 

LAST$= STR$ (CVI (MID$ (READS, ~ + 18, 2)) ) 

'H~gh 

'T~me 

'Date 

'Low 
'T1.me 

'Date 

'Last 

Chapter4 

PRINT HIGH$ + HOURh$ +MINh$ + SECh$ + TENTHh$ + MONh$ + DAYh$ + YEARh$ 

PRINT LOW$+ HOURl$ + MINl$ + SECl$ + TENTHl$ + MONl$ + DAYl$ + YEARl$ 

NEXT~ 

To convert mtegers mto temperatures, the followmg calculallon 1s performed 

BINARY DATA% I 10 = °C 

BINARYDATA%13000 =Volts 

4.9 Using Auto-Rearm to Capture Multiple Trigger Blocks 

The followmg program, BLK_ACQ BAS, m the examples directory wdl set up the 
TempScan/1 000 for auto-rearm, wh1ch rearms the umt for another tngger event as soon as 
the present acqu1s11lon has been completed 

Although not necessary, 11 IS good pracuce to reset the TempScan/1000 at the begmmng of 
your apphcauon by sendmg 11 the "*R" command then wa1Ung a few seconds 

CLS PRINT "The Temps can ~s resett~ng 
PRINT#1, "OUTPUT07,*RX" 
SLEEP 4 
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To be certam that the reset was successful and the deviCe IS ready, senal poll the dev1ce 
until the proper status IS returned 

WHILE (S% AND 4) = 0 

PRINT #1. "SPOLL 07" 

INPUT #2, S% 

WEND 

The C command Will be used tw1ce to configure a range of channels from I 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, "OUTPUT07,C33-48,2X" 

The Y command IS used to configure the number of scans to take wh1le 10 the different 
acquts1t1on states In th1s example, 1000 scans are taken wh1le 10 the pre-tngger state, 20 
wh1le m the post-tngger state, and 10 wh1le m the post-stop state The post-tngger count IS 
vahd smce the stop event, set by the T command, IS set to Counted 

PRINT#1, "OUTPUT07,Y1000,20,10X" 

The I command sets the t1me between scans m hours-m10utes-seconds format The 
TempScan/1000 can have two separate scan rates, one that IS used m the post-tngger state, 
and one that IS used m all other states Th1s example sets up the pre-tngger and post-stop 
scan mtervals to 0 3 seconds (3Hz), and the post-tngger Interval to 0 0, wh1ch makes the 
umts sample as fast as poss1ble dunng the post-tngger penod 

PRINT#1, "OUTPUT07,IOO 00 00 3,00 00 00 OX" 

The T command sets up the tngger parameters for the acqulsttton In thiS example, the start 
event IS the '@' character Issued by the controller The stop event IS Counted The auto-rearm 
flag IS set to I (on), so that the TempScan Will re-arm Itself for another acqms1t1on after 
th1s acqms1t1on IS complete The synchromzauon flag IS also off, so the TempScan/1000 Will 
not re-synchromze Itself to the trigger pomt when the start event begms When the 
TempScan/1000 encounters the X command, 1t wtll be armed and start the collection of the 
pre-tngger data 

PRINT #1, "OUTPUT 07, T1, 8,1, OX" 

The B command IS used to set the buffer termmators for the data that IS transferred to the 
controller Both the scan and tngger block termmators are set to LF (hnefeed) 

PRINT #1, "OUTPUT 07, B7, 7X" 

The FOR loop w1ll read 5 tngger blocks, each cons1stmg of a tngger pomt 

FOR~=1T05 

The first hnes of code w1thm the FOR loop ask the user to tngger the umt, then the last 
hne sends an '@' character to the umt 

4 18 

PRINT PRINT "The TempScan' s Block",~. "has not been tr~ggered 

PRINT" It 1s currently collect1ng the Pretr1gger data spec1f1ed 
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PRINT "Press any key to send a start tr~gger event 
WHILE INKEY$ = " " WEND 
PRINT#1, "OUTPUT07,@X" 

Usmg the U6 query, the controller gets the tngger block stnng, wh1ch, amoung other thmgs, 
supphes the block complete flag, md1catmg the state of the present tr1gger block The block 
IS marked complete when the last post-stop scan IS recorded mlo the buffer 

PRINT "Wa~t~ng for complet~on of Block", ~. 

DO 
PRINT #1, "OUTPUT 07, U6X" 

PRINT#1, "ENTER07" 
LINE INPUT #2, U$ 
UA$ =MID$ (U$, 86, 2) 

LOOP UNTIL UA$= "1" 

PRINT "The TempScan ~s done w~th Block", ~. "and has re-armed ~tself" 

Usmg the U$ strmg wh1ch sllll contams the tngger block status stnng, the number of scans 
avwlable m the buffer IS calculated The R2 command 1s then used to retneve the data m 
the TempScan/IOOO's mtemal buffer 

'Query the Tempscan for the# of scans ava1lable ~n the Buffer 
UAT$ =MID$(U$, 9, 7) 
PRINTUAT$ 
PRINT "TheTempScanco1lecteda total of", VAL(UAT$), "scans" 
UA$ =MID$ (U$, 18, 7) 
PRINTUA$ 
PRINT "Pre-Tr~ggered scans ", VAL (UA$) 

UA$ =MID$ (U$, 47, 8) 
PRINT" Post-Tr~ggered scans ", VAL (UA$) 
UAS$ =MID$ (U$, 77, 8) 
PRINT "Post-stop-Tr~ggered scans ", VAL (UAS$) -VAL (UA$) 

'Upload Block 
PRINT "Upload~ng tr~gger block", ~ 

PRINT #1, "OUTPUT 07, R2X" 
FOR c = 1 TO VAL (UAT$) 

PRINT #1, "ENTER 07" 
LINE INPUT #2, SCAN$ 

NEXTc 
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PRINT "Block", 1, "1s read " 

NEXT 1 

After all 5 trigger blocks have been collected, the umt IS disarmed by sendmg the T command 

PRINT #1, "OUTPUT 07, TO, 0, 0, OX" 

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 TIC table can be used to translate raw voltage values mto 
any hnear or non-hnear engmeenng umt or functiOn 

Although not necessary, II IS good practice to reset the TempScan/1000 at the begmmng of 
your applicatiOn by sendmg 11 the 11 *R" command, then wa1hng a few seconds 

CLS PRINT "The Ternpscan 1s resett1ng 

PRINT #1, "OUTPUT 07, *RX" 

SLEEP 4 

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

WHILE (S% AND 4) = 0 

PRINT #1, "SPOLL 07" 

INPUT #2, S% 

WEND 

The D command defines the number of the table bemg created, the card type and the settmg 
of the programmable gam amplifier (PGA) The low and high hmll and the number of entnes 
m the table are also defined by the D command Dunng the acquiSitiOn, the TempScan/1000 
mterpolates between the defined pmnts m the table For non-hnear transfer functiOns, the 
more entnes m the table, the smoother the curve 

PRINT #1, "OUTPUT 07, DlOl, 0, 0, -20000, +20000 ,lOX" 

The W and Z commands work together to first select the pomter mto the table, then place 
an entry at the pomter 

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

FOR 1 = 1 TO 10 PRINT #1, "OUTPUT 07, ZLIMIT ( 1) , SLOPE ( 1) , OFFSET ( 1) X 

The C command IS used to configure a scan group and set the channels to the custom TIC 
table 

PRINT #1, "OUTPUT 07, Cl-32, lOlX" 

All other commands operate as With any other TIC type 
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TempWmdows ts a Mtcrosoft Wmdows apphcatJOn for operatmg the TempScan/1000 hardware 
No programmmg knowledge ts requtred to operate thts apphcallon TempWmdows ts a 
graphtcal Mtcrosoft Wmdows apphcat10n that allows users to set up an apphcatton to acqutre 
data and save 11 dtrectly to dtsk TempWmdows provtdes the followmg capabthttes 

• Set up all of the analog mput parameters then acqutre and save the data to a dtsk file 

• Configure and arm the alarm sectton for operatiOn 

• Vtew the present value of selected channels 10 etther numencal or graphtcal form 

• Launch PostVtew, an mdependent apphcatton that allows the user to graphtcally vtew the 
waveforms recorded by TempWmdows 

TempW10dows ts wnnen 10 Vtsual Baste, wtth the source code provtded on the dtsk The 
file TEMPWIN MAK ts the VB proJect file Users are encouraged to alter the source code 
to provtde addtttonal functJOnalny and enhancements 

NOTE Although the TempW10dows source code can be vtewed 10 Vtsual Baste, 11 cannot 
be modtfied wtthout the VtsuaLab and Vtsual Architect ToolKit VtsuaLab ts avatlable from 
IOtech, Inc (Phone 216-439-4091) Vtsual Archttect ts avatlable from FarPo10t Technologtes, 
Inc (Phone 804-378-0432) 

The TempWmdows executable and source files are copynghted software, owned solely by 
IOtech, Inc IOtech grants the purchaser a hmned hcense to alter the source files to produce 
an enhanced or modtfied verston of TempW10dows for operat10g the TempScan/1000 Thts 
hcense does not, however, allow the hcensee to modtfy the TempWmdows source files to 
operate data acqutslllon hardware other than the TempScan/1000 from IOtech 

5.1 AppUcation Startup 

To mstall TempWmdows, go to the Wmdows program manager to run a file Dtrect the 
program manager to the SETUP file mcluded m the TempWmdows subdtrectory on the 
mstallatton dtskene Thts mstall program wtll also create a TempWmdows tcon 

NOTE To run the TempWmdows apphcallon, the VBX and DLL files m the TEMPWIN 
dtrectory must be m your computer's PA Til Thts can be achteved by usmg the SETUP 
ullhty or by manually copymg these files mto your WINDOWS or WINDOWS\SYSTEM 
dtrectory 

To launch the apphcallon, double chck the TempWmdows tcon A dtalog box wtll appear 
asking whether or not you want to open an extstmg setup TempWmdows holds many 
user-configured parameters that can be saved to dtsk If you have created such a dtsk file, 
answenng Yes wtll open a file selection dtalog box where you can select your file If thts 
ts the ftrst lime you have used thts apphcatton, no saved setups wtll be avatlable, select 
No 
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If a configuration file IS selected, no further d1alog boxes Will appear, all the requ1red setup 
mfonnat10n Will be extracted from the configuration file 

If no configuratiOn file IS used, the next d1alog prompts the user to choose a real TempScan/1 000 
or a Simulated mstrument If the hardware IS not avrulable and you JUSt want to try out the 
software, select S1mulated Instrument The Simulated Instrument allows all of the functions 
of the software to be exerc1sed Without any hardware mstalled If the TempScan/1000 hardware 
IS connected and SWitched on, select Real TempScan/1000 

If the Real TempScan/1000 was selected, an add1t10nal d1alog box w!ll appear, promptmg 
the user to select e1ther the IEEE 488 or Senal mterface 

TempWmdows Will attempt to find the TempScan/1000 on the spec1fied mterface If the 
hardware 1s found, the apphcat10n's mam wmdow 1s opened If no hardware 1s found, the 
user IS alerted and the apphcat1on IS opened With the controls d1sabled 

To try agam, chck the desued mterface type under the Interface menu If the TempScan/1 000 
hardware still cannot be 1dent1fied by the software, check your cablmg and the DIP sw1tch 
settmgs on the rear panel of the TempScan/1000 

5.2 TempWindows Components 

The mam TempWmdow screen d1splays as follows = TcmpWmrlows a 

Ftgure 5 1 Channel Configurabon Spreadsheet 
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5.2.1 Analog Input Spreadsheet 

The Channel ConfiguratiOn spreadsheet, shown m F1gure 5 I, allows the mputs to be configured 
and mcluded m the scan group When the application first Identifies the TempScan/1000 
hardware, 11 also quenes the hardware for the number of channels connected and the channel 
types TempWmdows w1ll only allow channels that are Identified at present to be configured 

The first column holds the channel number Th1s column Js static and cannot be altered by 
the user The second column, labeled "ActJve", allows the user to mclude or exclude the 
channel from the scan group The third column, labeled "Type". allows the user to set the 
gam, the thermocouple type or the RTD configuration for the selected channel The column 
called "Label" allows the user to assign a 6 character mnemomc label to a channel The 
last column provides channel feedback when Enable Spreadsheet Readmgs Js selected under 
the AcquisitiOn menu 

Th1s spreadsheet operates much hke a standard accountmg spreadsheet Placmg your cursor 
mto any cell, except for the cells m the "Readmg" column, allows the user to alter the 
contents of that cell Selectmg a range of cells Withm a column allows all of the selected 
cells to be altered simultaneously Chckmg a column headmg will select the entire column 
The area above the spreadsheet shows the chmces for the selected cell The Ed1t menu 
contams commands that operate on the spreadsheet 

5.2.2 Indicator Section 

The Indicator section m the mam wmdow provides VIsual feedback on the present state of 
the selected channel From the Indicator menu Jtem, the mdJCators can be set up to be charts, 
d1als, dJgJtal, or bar graphs Also from the Indicator menu Jtem, the Ass1gn Indicators Item 
allows the mdJcators to be assigned to any channel configured as Active Until the md1cators 
are assigned to a channel, they will not produce a result 

To enable the md1cators, select Enable lnd1cators under the Acqmsltlon menu Once enabled, 
some of the setup functionality of TempWmdows w1ll be disabled smce the TempScan/1000 
cannot be reconfigured dunng an acquJsiiJon To turn the mdJcators off, select Enable 
lnd1cators agam from the AcqmsJtJon menu A check mark next to the menu Jtem mdJcates 
whether 11 1s enabled or d1sabled 

Updating the mdJcators Js a Jow-pnonty task which JS attended to when other h1gher-pnonty 
tasks are not busy As a consequence, the update rate of the md1cators IS not !Jed to the 
configured acquiSition rate The update takes place when ever time allows Due to th1s process 
the md1cators Will not necessanly contam all of the acqmred data 

5.2.3 The Acquisition Configuration Window 

To configure an acqu1si1Jon to d1sk, select Configure under the Acqms1Uon menu Refer to 
F1gure 5 2 The acqmsnwn configuration wmdow contams a sectwn that allows the user to 
set up the acquJslllon events, the tmung of the acqmsnwn, and the file specifications 
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Acqu1s1tion Conligurat1on 

Event Conf.gu1al1on 
T ngger Event 

r. Ke,bomd 
r hle~nal TTL 
(" Channel Value 
r Alarm 
rr .... 

Stop Event 

ti' Count from lugger 
r External TTL 
r Channel Value 
I Ahum 
rr .... 

Acq11111bon Parameters 

Count Setup 

count .---,'""oo'"l 

l'le-tngger Pre Tnggcr Scan Rete 

Scans o) Hours M1n.. Sec. Tenlh 

I · [!]!II o ltl [!]!] ~ 

Dala Deshnabon 
Current Dnecl01y 

C\ 

Filenaooe: 

TEMPSCAN DOD 

SolodFile 

IR' Tune/Date 
stamp eveiJ' scan 

Posi-Tnggm Scan Aale­

Howa Mm.. Sec Tenth 

[!1!11 0 It I[!]!] f!I!I 
Poat Slop 
Scans 

I 01 
IX Ute One Scan Rale 

I OK Cancel 

F1gure 5 2 Acquisll1on Configurabon Wmdow 

The Event ConfiguratiOn sectiOn prov1des controls for selling the trigger and stop events 
Some of the controls m this secuon bnng up more controls when they are selected All 
controls come up With default values to s1mphfy operation 

Data DesunatJOn IS the file name for the saved data A file name can be typed m drrectly 
or the Browse F1les button can be pressed to open a file selecuon dialog box The selected 
file wdl be placed directly mto the filename field 

The bottom section sets up the pre-tngger count and the acquis!Uon umebase The t1mebase 
IS set by choosmg the scan penod m hours/mmutes/seconds/tenths The fastest selectable scan 
rate 1s 0 I seconds, or lOHz, but dependmg on the number of channels m the scan group, 
11 may be possible to scan faster To scan at the fastest speed possible, set the scan penod 
to all zeros (00 00 00 0) See SecUon 3 3 3 of the user manual for an explanatiOn of the 
two t1mebase operatiOn of the TempScan/1000 

A checkbox labeled "Time/Date Stamp Every Scan" allows the user to select whether or not 
each scan will be prefaced by hme/date mformauon m the ASCII file Th1s feature IS not 
supported for bmary files 

Press 0 K to accept the parameters Once the acqmsiiiOn IS started, these parameters cannot 
be altered 
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To start the acqutsttlon that IS configured m the AcquJsttlon Configuration wmdow, select 
Arm under the AcquiSitiOn menu To stop the acqmsttton prematurely, select D1sarm under 
the same menu 

The data ts stored m the dtsk file as the acqmsmon ts takmg place The file ts penodtcally 
closed by TempWmdows so that httle or no data ts lost m case of a power outage 

5.3 The Menu Items 

The remamder of thts chapter descnbes the opttons controlled through the menu bar at the 
top of the mam TempWmdow screen (Refer to Ftgure 5 I ) 

5.3.1 File 

The Ftle menu provtdes three baste functions 

Save 

Load 

Ext! 

5.3.2 

Save the extstmg configuratton for later recall 

Load a saved configuration 

Leave the TempWmdows program 

Edit 

The Edt! menu mcludes the followmg functtons 

Make All Channels Jnacl!ve Thts command places a "No" m the Acttve field of all of the 
channels If your channel scan mcludes only a few channels, 
tt may be easter to make all of the channels macttve, then 
tum on only those few channels that you want 

Make All Channels Act1ve Thts command places a "Yes" m the On field of all of the 
channels 

Go Up To Next Avatlable Channel If some channel locations are not present due to mtssmg 
channel boards m slaves or mtssmg slaves, holes m the 
Channel Configuration s~readsheet wtll be present To Jump 
over holes m the spreads eel, use Go Up To Next Avatlable 
Channel and Go Down 

Go To Channel Thts command p'l!:s up a dtalog box whtch reqmres a 
channel number or hardware configurations that con tam 
hundreds of channels, thts ts a qmck way to get around 

Ftll Down When mul::/k'e cells wtthm a column are selected, thts 
command e the top-most selected cell and coptes tts 
contents m the selected cells below Thts operatiOn ts only 
vahd m the Acttve and Type columns 
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5.3.3 Interface 

The Interface menu mcludes the followmg functions 

IEEE 488 Address Bnngs up a d1alog box promptmg the user to select the IEEE 
488 address of the TempScan/1 000 After an address IS 
selected, TeQbX'mdows opens a new sessiOn wtth the 
TempScan/1 hardware and attempts to commumcate w1th 
11 If the hardware IS found, the apilihcallon's mam wmdow IS 
opened If no hardware IS found, e user IS alerted and the 
apphcat1on IS opened w1th the controls d1sabled 

RS-232 Parameters Bnnfs up a d1alog box promptmg the user to s~c:Jj the 
sen a commumcat1on parameters of the Temth ca I 000 
TempWmdows then opens a new sesston WI the 
TempScan/1000 hardware and attempts to commumcate w1th 
11 If the hardware 1s found, the a~hcat1on's mam wmdow IS 
opened If no hardware 1s found, e user 1s alerted and the 
apphcat1on IS opened w1th the controls d1sabled 

Stmu/ated Devtce Th1s command opens a TemJ:Wmdows sesston but does not 
attempt to communicate WI TemJ:Scan/1000 hardware 
Instead, the apphcallon Simulates e mteracuon between the 
software and the hardware If TempWmdows IS presently 
attached to real TempScan/1000 hardware, th1s command 
w11l close that sess1on 

5.3.4 Acquisition 

The Acqutsllton menu mcludes the followmg functtons 

ConfiguratiOn Th1s command po~s up the Acqmsmon ConfiguratiOn 
wmdow, wh1ch al ows the user to set the destred parameters 
of an mput acqms1Uon 

Arm Th1s command arms the hardware for an acquiSIUon to d1sk 
When the trigger IS sat1sfied, the acquts111on begms No 
acqms111on parameters can be altered dunng the acqms111on 

Dtsarm Th1s command stops the acquts11lon to d1sk and d1sarms the 
hardware 

Stop All Th1s command d1sarms the acqms11lon, the spreadsheet 
readmgs, and the md1cators 

Enable lndtcators Th1s command starts the md1cators runnmg If the chart 1s 
already runmng, th1s command stops 11 Make certam that the 
md1cators have been ass1gned a channel through the Ass1gn 
Indicators 1tem under the Indicators menu before enabhng 
them 
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Enable Spreadsheet Readmgs 

5.3.5 Indicators 

Chapter 5 

Thts command reads the mputs and puts the numenc values 
m the spreadsheet m the "Readmg" column If llts already 
enabled, thts command dtsables tl 

The Jndtcators menu mcludes the followmg funcltons 

Asstgn lndtcators 

Chart, Bar, Dw/, Dtgttal 

5.3.6 Alarms 

Invokes the Indtcator Asstgnment wmdow allowmg the user 
to asstgn any channel marked as Acnve to any mdtcator 

Thts command sets up the mdtcators m one of four modes 

The Alarms menu mcludes the followmg funcltons 

Configure Opens the Alarm Configurallon wmdow allowmg the htJh 
and low setpomts and the alarm hysterests to be asstgne to 
the desrred channels Once a htgh or low setpomtts 
assoctated to a channel, that channel ts armed for alarmmg If 
a dtgnal output bttts also assoctated, that btl wtll go htgh 
when the spectfied channel ts m the alarm state 

Check Status To vtew the present condttton of the alarm sub-system, select 
thts tlem 

5.3.7 System 

The System menu mcludes the followmg funcllons 

System Inventory Thts command bnngs up a non-modal dtalof, box that shows 
whtch channels have been detected as mstal ed, and what 
type they are 

Umts Thts command sets the system-wtde temperature umts for 
TempWmdows 

TempScan Error Status Thts command opens a dtalog wmdow that dtsplays the error 
status of the Temf.Scan/1 000 hardware Quenng the 
TempScan wtll c ear the error and the front panel LED See 
Ftgure 53 
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Set TempScan T1me/Date 

Using TempWmdows 

Select th1s command to open a d1alog box that reads the non­
volatile time & date from the TempScan Use the Spm 
Controls and the "Set" button to change the t1me and date 
See F1gure 5 4 

TempScan Error Status 

I ReadAgaan Cancel 

F1gure 5 3 Temp Scan Error Status 

TcmpScan System T1me 

F1gure 54· TempScan T1me/Date 

5.3.8 Dynamic Data Exchange (DDE) 

The DOE menu mcludes one command for sendmg temperature data to an Excel spreadsheet 

To perform Dynam1c Data Exchange (DOE) between TempWmdows and an Excel spreadsheet, 
launch both applications From the TempWmdows menu, select "Attach To Excel " under 
the ODE menu 1tem In the d1alog box that pops up, enter the name of the Excel spreadsheet 
that wdl rece1ve the data An untitled spreadsheet m Excel 1s g1ven a default name of 
"SHEETx", With x representmg a number If the sheet has been named dunng the Excel 
Save operatiOn, 11 Will typ1cally have a name hke "MYSHEET XLS" Once the name IS 

entered m the TempWmdows d1alog box, chck OK If an error d1alog box comes up, 11 IS 

probably due to an mcorrect sheet name, or Excel IS not runnmg 

After TempWmdows and Excel are "hoked," data 1s transferred from TempWmdows to the 
Excel spreadsheet whde the data IS bemg stored to d1sk Configure an acqms1t10n and select 
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Ann under the Acqmsmon menu to collect data and send 11 to a d1sk file and the Excel 
spreadsheet 

The data placed m the Excel spreadsheet Will be posted startmg at the currently selected 
cell, With each channel occupymg one column, and each scan occupymg one row The DDE 
operatiOn will automatically move the selected cell down one row everyt1me a new scan IS 
posted If you select a new cell m the spreadsheet wh1le the data IS bemg collected, the 
new scans will be posted startmg at the newly selected cell pos1110n 

The DDE operation will overwnte cells needed for channel data Smce each channel occup1es 
a column pos111on, the number of channels m the TempScan/IOOO's scan group will dictate 
how many columns will be overwntten startmg at the selected cell If channels I through 
10 are enabled m TempWmdows, and a cell m column 3 of the spreadsheet IS selected, 
each scan will occupy columns 3 through 13 

Enabhng DDE does not d1sable wntmg to d1sk While DDE 1s enabled, the data 1s sull 
bemg posted to the d1sk file DDE can be enabled and d1sabled while the acqmsmon 1s 
taking place If u 1s enabled dunng an acqmsltlon, all data collected from that moment 
forward will be posted m the spreadsheet If DDE IS d1sabled dunng the acqms1110n, the 
spreadsheet will stop updating, but the data 1s st1ll bemg stored to the d1sk file 

If the spreadsheet or Excel 1s closed wh1le a DDE hnk ts open, TempWmdows will reg1ster 
an error when 11 attempts to post the next scan and the acquiSitiOn will be terrmnated 

5.4 Using PostView 
PostV1ew IS an mdependent applicatiOn that allows the user to graphically VIew the waveforms 
recorded by TempWmdows As the data file IS bemg created by the acquiSitiOn apphcat10n, 
a descnptor file used by PostV1ew IS also created PostV1ew can be launched mdependently 
or launched from TempWmdows's PostV1ew menu Multiple sess10ns of PostV1ew can be 
mvoked concurrently to v1ew multiple data files Note that on-hne help 1s ava1lable w1thm 
th1s apphcauon 

To v1ew a data file from w1thm PostV1ew, select Open under the File menu A F1le Open 
d1alog box prov1des a means of selectmg a TempWmdows data file To place channel 
waveforms mto the wmdow, select the number of charts from I to 16 under the Number 
of Charts menu Item Selecung N number of charts will automatically place the first N 
channels m the charts Use the Channel Select LISt Box next to the chan to assoctate a 
dtfferent channel with the chart 

When PostVIew IS launched from TempWmdows, 11 automatically opens the file selected as 
the destmauon file m those apphcauons To view other files, use Open under the File menu 
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Zoom In. 

F1gure 5.5. PostView Charts 

Usmg TempWmdows 
Channel Select 

The Zoom In button halves the VISible llmebase, showmg less of the wavefonn For example, 
1f 10 seconds of mfonnat1on IS VISible, chckmg the Zoom In button will show 5 seconds 

Zoom Out: 

The Zoom Out button doubles the v1s1ble t1mebase, showmg more of the wavefonn For 
example, 1f 10 seconds of mfonnallon IS v1s1ble, chclang the Zoom Out buuon will show 
20 seconds 

Scroll Bar 

The Scroll Bar allows the wavefonns to be scrolled nght or left The Scroll Bar has 5 
act1ve areas for scrolhng the wavefonns, as shown m the figure below 
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-3 31 

Left 

Scroll Button 

F1gure 5 6. PostV1ew Scroll Bar Funcbons 

Chapter 5 

-2 5197 
VOLTS 
550 0 s 

The Small Left and Small R1ght scroll the waveforms left and nght approximately 20% The 
Large Left and Large R1ght scroll the waveforms left and nght approximately 80% The 
Scroll button shows the relauve locauon of the VISible regwn of the waveforms and can be 
dragged along the scroll bar to any locatiOn demed 

Y ·AXIS Adjust. 

The Y-Ax1s AdJUSt fields show the chart's m1mmum and maximum for every VISible chart 
m the engmeenng units shown Chcklng the Auto Scale button automallcally adJUSts the 
Y-Ax1s Adjust fields To adJUSt any chart's m1mmum or maximum, place the cursor m the 
desired Y -Axis AdJUSt field and type m a new value 

Channel Select LJSt 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 contam labels that were assigned to 
the recorded channels by TempWmdows 

Auto Scale: 

Chcklng the Auto Scale button adJUSt the Y-Ax1s labels so that the visible waveform fills 
90% of the chart's range 

Markers· 

Each chart contains a marker that shows the numencal values of Ume and magmtude at Its 
present locauon m the waveform The Markers start out at the far left of every chart, showmg 
the Ume and magmtude of the first visible pomt The left mouse button allows the user to 
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drag the marker of each chart mdependently The nght mouse button moves the markers 
from all of the charts synchronously 

The Opllons menu contams a functiOn whtch allows markers to be turned on and off by 
the user When a check appears m front of thts ttem, Its assoctated mdtcator ts on or vtstble 
Selectmg the menu ttem toggles the mdtcator (and the check mark) on and off 

Tngger Event Marker 

The Tngger Event Marker on the ttme axts shows the locallon of the tngger pomt 

Stop Event Marker 

The Stop Event Marker on the time axts shows the location of the stop pomt 

5.4.1 PostView Menu Items 

5.4.1.1 File 

The Ftle menu provtdes two baste functions 

Open Open a data file created by TempWmdows PostVtew 
automatically detects whether the file contams ASCII 
or bmary data 

Prmt Wmdow Pnnt the present PostVtew wmdow 

5.4.1.2 Number of Charts 

The Number of Charts menu provtdes one baste functton 

1-16 

5.4.1.3 Go To 

After a data file has been opened, the number of 
destred charts can be selected You can also use thts 
menu selectton to change the number of charts 
dtsplayed 

The Go To menu provides four basic functmns 
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Tr~gger pornt Automaucally scrolls the waveforms so that the tngger 
potnt (t = 0) IS tn VIeW 

Scan Number Automatically scrolls the waveforms so that the 
desired scan number IS m vtew Thts menu selectmn 
mvokes a dialog box which displays the number of 
scans tn the file 

Ttme Automallcally scrolls the waveforms so that the 
desrred lime ts m VJew 

Percentage Automaucally scrolls to the destred percent of the 
data file For example, selectmg 50% would display a 
waveform segment from the middle of the data file 

5.4.1.4 Options 

The Options menu provides two basac functions 

Gruis (Ctri-G) Allows gnds to be turned off and on for all VISible 
graphs When a check appears tn front of an Item, Its 
associated mdtcator ts on or v1stble 

Markers (Ctri-K) Allows markers to be turned off and on for all VISible 
graphs When a check appears m front of an Item, Its 
assoctated tndiCator IS on or visible 

5.4.1.5 Help 

The Help menu provides three baste funcuons 

Contents The tntttal PostVIew help screen provtdes an overview 
and hstmg of the help file contents A smgle topic 
can be selected for qutck access to help mformat10n 

Search Type a word or select one from the Show Topics list 
for qmck access to help mformat10n 

How to Use Help Provides tnstrucUons on how to use a Wtndows Help 
system 
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5.4.2 The PostView Timebase 

PostV1ew automatically detects the t1mebase of the data file and shows the t1me m the 
X-Ax1s labels m seconds 

Pre-Tngger 
Timebase 

Post-Tngger 
Timebase 

Stop 
Event Marker 

Post-Stop 
Timebase 

Figure 5 7• Mulbple T1mebases 

T1mebase for TempWmdows: 

Accessmg all of the MultiScan/1200's acquisitiOn capabilities, TempWmdows can create files 
contammg multiple t1mebases, pre-tngger, post-tngger, and post-stop data PostV1ew 
accommodates all of these features, as shown m the followmg figure 

For TempWmdows data files, the tngger pomt (t = 0) may not be the first pomt m the 
data file If pre-tngger scans are available, they wdl be shown pnor to the tngger pomt and 
labeled w1th negative time numbers 
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If post-stop data IS available (scans collected after the Stop Event), they are dtsplayed afler 
the Stop Event marker 

If a dual llmebase was used when collectmg the data, PostVtew wtll show a diScontmmty 
m the Ume axts when the llmebase changes When a dual ttmebase IS used, the post-trigger 
scans are collected at one frequency whtle the pre-trigger and post-stop scans are collected 
at another 

Data File Accesstblltly for TempWmdows 

PostVtew can access TempWmdows files at any ttme -- even whtle the acqmsthon IS takmg 
place If PostVtew reaches the end of a file whtle TempWmdows IS sttll collectmg data, 
PostVtew wtll automaucally diSplay the new data as 11 becomes available 

Note. For fastest diSplay of waveforms, select bmary data storage m TempWmdows 
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6.1 Introduction 

The followmg pages provtde the command set for the TempScan For each command, the 
command name and a descnpttve name for the command are gtven 

TYPE refers to the part of the system that the command acts upon The TempScan has the 
followmg defined types 

Channel 

Buffer 

AcquisitiOn 

System 

Calzbratwn 

Refers to those commands whtch affect channel configuratiOn and/or 
acquisitiOn 

Refers to those commands whtch affect the buffer operauons and/or 
pomters 

Refers to those commands whtch affect how the scans/channels are 
acquued 

Refers to those commands whtch affect general system functwnahty 

Refers to those commands whtch affect TempScan/ 1000 Cahbratwn 

EXECUTION refers to the pomt m lime whtch an mterpreted command IS executed 

lmmedzate 

Deferred 

Indicates that the command wdl be executed Immediately upon 
successful parsmg of the command and TempScan/1000 parameters 

Indicates that the command Will be saved and wdl later be executed 
upon successfully parsmg and execuung an Execute (X) command 

6.2 TempScan/1000 Command Set Index 

The followmg mdex IS categonzed by general funcuon of the TempScan/1000, and IS mtended 
to atd you m findmg a specific command descnpllon whde execuung the functions 
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Alarm Detecbng and Postmg Commands Page 

A Ass1gn Alarm Output 6 18 
Buffer Operabon Commands 

*B Flush Output Buffer 69 
*T Scan T1me Stampmg 6 16 
R Read Data Buffer 652 

A# Scan Alarm Stampmg 620 
R# Read Last Readmgs 654 

Cabbrabon Commands 
*G Set RTD Gam Cahbrauon Reference 6 12 
*K Change Cahbrat1on Keyword 613 
E End Cahbrauon Mode 625 
G Cahbrate Channel Gam 6 33 
H Cahbrate Channel Offset 6 34 
J Cahbrate Cold Juncuon Offset 6 37 
K Enter Cahbratmn Mode 6 39 

System Commands 
*R Power-On Reset 6 14 
•s Power Up Settmgs 615 
•w Software D1g1tal Flltermg 617 
F Data Fonnat 628 
0 Set D1g1tal Outputs 646 
Q Query Tennmator 649 
s Set Real T1me Clock 6 55 
v Set User Tennmator 665 
X Execute 667 

Channel Configurabon Commands 
•c Clear Channel Con fig 610 
c Configure Channels 620 

Event/Error Deteci:Jon and Poshng Commands 
E? Error Status 68 
M SRQ Mask 642 
N Event Mask 644 

NVRAM Commands 
*F Restore Factory Settmgs 611 

Acqms11:Jon Configurabon Commands 
@ Tngger on Command 615 
I Tlmebase Configurauon 635 

L Set Tngger Level 641 
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p 

T 
y 

Program Tngger T1mes 
Tngger Configuration 
Set Counts 

Status Reportmg Commands 
U User Status 

Custom Table 
D 
w 
z 

Operallon Commands 
Define Table 
Set Table Entry Pomter 
Load Current Entry 

6.3 Command Examples 

648 
656 
668 

660 

624 
666 
670 

Chapter6 

This chapter provides programmmg examples for each TempScan/1000 command Although 
wntten m QmckBas1c, the program Iog1c and the TempScan/1000 device-dependent commands 
apply to all languages and computers 

These examples use the IEEE-488 bus through the Personal488 mterface to commumcate 
w1th the TempScan/1000 After the dnver 1s opened, commands are Issued to the dnver 
through character stnngs m quotes 

QmckBas1c's PRINT and INPUT commands are used to commumcate w1th the dnver The 
dnver commands used most commonly are ENTER, OUTPUT, and SPOLL ENTER gets 
data from the selected dev1ce, OUTPUT sends data to the selected device, and SPOLL 1s 
an abbreviation for Senal Poll which retneves and 8-b1t status response from the selected 
mstrument 

The syntax of the ENTER command IS "ENTER addr", where addr IS the IEEE-488 
address of the mstrument R1ght after the ENTER command, the Qu1ckBasic INPUT funcllon 
must be used to bnng the data mto a language vanable 

The syntax of the OUTPUT command IS "OUTPUT addr, out_data", where addr IS 
the IEEE-488 address of the mstrument, and out_data IS the stnng of characters to send to 
the dev1ce 

The syntax of the SPOLL command IS "SPOLL addr", where addr IS the IEEE-488 
address of the mstrument R1ght after the SPOLL command, the Qu1ckBas1c INPUT functiOn 
must be used to bnng the data mto a language vanable 

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

6.4 Command Interpretation 

As commands are received by TempScan/1000, they are mterpreted m the order m which 
they are received Some commands are Immediate, which means they Immediately take effect 
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Other commands are deferred, and have no effect on devtce operallon until the execute 
command (X) IS mterpreted 

An example of an 1mmed1ate command IS Set D1gttal Outputs (On), wh1ch tmmed1ately 
chooses the the d1g1tal output lme whtch 1s bemg referred to The muned1ate 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 IS Data Format (F), wh1ch determmes the mput and 
output format used for channel data when X IS mterpreted As deferred commands are 
mterpreted, thetr destred effects are recorded m mtemal temporary registers As additional 
deferred command are mterpreted, thetr effects are added to these reg1sters, poss1bly overwntmg 
earher command's effects Fmally, when X 1s mterpreted, the temporary reg1sters are exammed 
m the execution order descnbed below If two deferred commands that do not affect the 
same function are rece1ved before the execute command, they take effect m the execution 
order descnbed below If a deferred command IS sent mult1ple times w1thm a command lme, 
the last occurrence of the command w11l take precedence (Note that a command lme IS 
termmated by the X) For example, 1f F1, 1 F1, 3X 1s sent, the data output format w11l 
be as specified by the F1, 3X command The F1, 1 command 1s ovemdden and never takes 
effect 

If an error IS detected dunng command processmg, commands are 1gnored up through and 
mcludmg the next execute command Thus any 1mmed1ate commands after the error, as well 
as all deferred commands, are Ignored For example, the command hne T1, 1, 0, 0 
0216, 0, 25,255 AA T3, 7 K20 X contammg the error AA only executes the 00, because 
1t IS an tmmedmte conunand that occurred before the error The deferred commands Tl, 1, 0, 0 
and T3,7,0,0 and the 1mmed1ate command K20 after the error, have no effect 

Deferred commands help reduce the effects of errors and Improve synchromzat1on of command 
executiOn The pnmary advantage of deferred commands IS that they are executed as a group, 
enher all or none If any errors occur, deferred commands have no effect and the dev1ce IS 
left m a consistent state mstead of a part1ally modified, mcons1stent state 

The deferred commands are *C, A, c, D, E?, F, G, H, I, J, L, M, N, P, Q, 
R, S, T, and Y 

6.5 Command Execution Order 

Thennmediatecommands( @,*B, *F, *K, *R,*S, E, K, 0, S, U, W, X, Zand 
all quenes) take effect 1mmed1ately when they are mterpreted Even so, they must be followed 
by an X command to termmate the command srnng for correct operation For example 
K000001 

The deferred commands do not take effect until after the X 1s mterpreted At that t1me, they 
are executed as descnbed below 
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6.5.1 Deferred Command Execution Order 

Deferred commands are not executed untd the X command has been successfully parsed and 
mterpreted Upon mterpretatJOn of the X command the order of execution of all deferred 
commands IS as follows 

Q 
v 
F 
D 
M 
N 
c 
A 
L 
y 
I 
T 
@ 

- Set Query Temunators 
- Set User Temunators 
- Set Data Format 
- Define Custom Table 
- Set SRQ Mask 
- Set Event Mask 
- Configure Channels 
- Ass1gn Alarm Output 
- Set Level Tngger 
- Set Counts 
- Timebase Configurauon 
- Set Tngger Configurauon 
- Tngger 

Th1s ordenng ensures that the configurauon of acqms1Uons takes place before any data IS 
acqurred The T command IS performed last smce data acquiSIUon may begm once T has 
been defined 

6.6 Syntax Rules 

Commands are identified by a smgle letter (A through Z), at-s1gn (@) or an astensk (*) 
followed by an smgle letter 

6.6.1 Case Sensitivity 

Commands may be entered m upper or lower case 

Example 

Al, lX 1s mterpreted the same as al, lX 

6.6.2 Spaces 

White space, wh1ch cons1sts of all ASCIT values of 32 and below and mcludes the space, 
tab, new-hne and carnage-relliTn characters, IS generally allowed anywhere between commands 
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and command arguments Wh1te space IS not allowed m the m1ddle of command optiOns 
(for mstance, 1 2 3 1s not the same as 123 ) 

6.6.3 Multiple Parameters 

If more than one parameter ts used for a command, they must be separated by a comma 
or wh1te space 

Example 
Q4,l,l,O,O 

or 
Q4 1 1 0 0 

6.6.4 Command Strings 

Commands may be sent mdlVIdually or m a stnng w1th other commands 

Example 

These four hnes of a program 

PRINT#1,"0UTPUT07,Cl, 1X" 
PRINT#1,"0UTPUT07,Al, 1X" 
PRINT#1,"0UTPUT07,C2, 2X" 
PRINT#1,"0UTPUT07,A2, 2X" 

have the same effect as the smgle hoe 

PRINT#1,"0UTPUT07, C1, lA, 1 C2,2 A2, 2 X" 

6.6.5 Execute (X) 

Deferred commands are mterpreted and processed as they are rece1ved However, they requm: 
the Execute (X) command to be 1ssued m order to be executed 

If mult1ple system commands are used m 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 m the same stnng 

Example 

To clear the SRQ mask and then set 11 for SRQ on tngger 

PRINT#l,"OUTPUTlO,MOOO X M002 X" 
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To configure channels 1-32 for temperature and 33-64 for volts, usmg one command stnng 

PRINT#l,"OUTPUTO?,Cl-32, 1C33-64, llX" 

The 1mmed1ale commands do not requ1re an Execute command to be processed For more 
delall on deferred and •mmed1ate command types, refer to Secuon 6 4 

6.6.6 Fixed Formats 

Any query command or Un command returns a fixed format For mstance, any opuon that 
can range up to 65,535 always returns five d1g1ts, so zero would be returned as 00000 In 
the followmg command descnpuons, leadmg zeros are mcluded They are not, however, 
required when entenng the command 

6.6.7 Conflict Errors 

Some combmauons of commands and parameters can be sent to the TempScan/1000 that are 
out of range for a parucular configurabon or mcons1stent With other commands For mstance, 
spec1fymg a scan mterval (I command) to less t1me than the TempScan/1000 can acqu1re 
scans results In a confhct error 

PRINT#l,"OUTPUT07,Cl-992,IOO 00 00 0, 00 00 00 OX" 

A confhct error hghts the ERROR md1cator hght on the front panel and returns an E4 
when quened With the Error Query (E?) command Some confhct errors result m a default 
value for a conflicted command For 10stance, 10 the example shown above, the scan mterval 
defaults to the fastest poSSible scan 10terval for the number of defined channels 

6.7 TempScan/1000 Commands 

The TempScan/1 000 commands, 10 alphabeucal order, are des en bed on the follow10g pages 
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Chapter6 Command Reference 

Trigger On Command @ 

Type• Acqmsttton 

Execubon: Immediate 

@ Tngger upon Recetpt of @ 

When start or stop event (T command) ts set to I (tngger on command) thts command wtll 
start or stop the acqmstuon accordmgly The tngger command ts used as a tngger source 
and follows the same rules as other tngger sources as defined by the T command Thts 
command ts valid only when an acqmstUon ts configured where etther the start and/or stop 
event ts defined as tngger on command If tlus command ts tssued when the acqmstUon ts 
not configured for stop and/or start tngger on command an error condtUon wtll occur 

Example 

PRINT#!, "OUTPUT07,Tl,l,O,OX" 

PRINT#!, "OUTPUT07, @X" 

SLEEP 10 

PRINT#l,"OUTPUT07, @X" 

68 

' Configure an acqutstuon wtth both start 
and stop tngger bemg tngger on command 

Start the acqwstbon 

W at! 10 seconds to collect data 

Stop the acquiSibon 
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Flush Acquisition Buffer *B 
Type Buffer 

Execubon· Immediate 

• B Flushes the Acqms1bon buffer 

The Flush AcquiSlbon Buffer command will flush any data currently 10 the acqmslllon buffer 
Upon execubon of th1s command all data currently 10 the acqms1hon buffer will be deleted 
and IS unavwlable to be read Tins command should only be used when 11 IS detenruned 
that the data 10 the acqms1hon buffer IS no longer needed or may be corrupt Once th1s 
command IS executed, data 10 the acqms1bon buffer IS rrrevocably lost 

Example· 

PRINT~1,"SPOLL07" 

INPUT~2, S% 

Senal Poll the TempScan/1000 

Get the Senal Poll response 

IF (S% AND 128) = 128 THEN' Check for Buffer Overrun 

PRINT~1,"0UTPUT07, *BX" 

END IF 

9194 Rev 21 

Data may be corrupt, flush the acqUISition 
buffer 
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Chapter6 

Clear Channel Config 
Type Channel 

Execuhon Deferred 

Command Reference 

*C 

*C Clear channel configuration wall unconfigure all channels 

Thts command wall clear out the channel configurataon so that Dl! channels are configured 
After thas command has been performed channel readmgs wall be not be updated, therefore 
no HLL or acquasmon buffer updates wall be performed unul a new configurauon as entered 
vaa the c command Thas command may be used when the present configurauon as no longer 
acceptable and the user washes to reconfigure channels from scratch 

Example 

PRINT#l, "OUTPUT07, *CX" Clear all channels configurataon 

PRINT#l, "OUTPUT07, Cl, lX" Configure channel 1 of TC type J 
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Restore Factory Settings *F 
Type: System 

Execubon: lnuned1ate 

*F Restore factory default setungs 

The Restore Factory Defaults command may be used to restore the TempScan/1 000 to the 
same configurauon 11 had when 11 left the factory Issumg th1s command w11l cause the 
TempScan/1000 to load the factory default configuraUon mto the workmg configuralton thereby 
placmg the umt mto a known default configuration state s1mtlar to the one 11 had at the 
ttme 11 left the factory The factory default configurauon 1s defined m Sect1on 3 7 5 I 

This command may not be 1ssued wh1le an acquts1Uon IS configured smce 11 Will cause 
certatn setUngs upon wh1ch the acqu1S1Uon depends to change Issumg tlus command whtle 
an acquts11ton IS configured wtll cause a Confhct Error to occur 

Note• Issuing *F command will cause any previously defined configuration to he 
irrevocably lost. The cahbrabon factors for the umt and its slaves, however, will 
remwn mtact. Also note that custom tables will be erased 

Example• 

PRINT#l,"OUTPUTO?,Q?T?Y?X" 

PRINT#l, "ENTER07" 

INPUT A$ 

PRINT#l,"OUTPUT07,*FX" 

PRINT#l,"OUTPUT07,Q?T?Y?X" 

PRINT#l,"ENTER07" 

INPUT A$ 

9/94 Rev 21 

Retneve some current configuration settmgs 

Get the setungs 

Screen shows 
Ql,7,7,7,0T0,3,0,0,YOOOIOO,OOIOOO,OOOOOO 

Restore factory default configuration 

Retneve some current configurat.Jon settmgs 

Get the setungs 

Screen shows 
Q l,O,O,O,OTO,O,O,O,YOOOOOO,OOOOOO,OOOOOO 
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Chapter6 Command Reference 

Set RTD Gain Calibration Reference *G 
Type Cahbratton 

Execution• Inunediate 

*Greference po1nt 
Set the RTD Gam Cahbrauon Reference Pomt to 'reference pomt' ohms 
reference po1nt ts a real number of the form xxx xx 

G, Query the current setung of the RTD Gam Cahbrauon Reference Pomt 

RTD Gam Cahbrauon requrres a prectston reSistance source to be applied to channel I of 
each RTD card bemg calibrated The factory default reference resistance (mvoked With 
reference pomt = 0 00) ts 384 4 ohms (830"C) The TempScan/1000 allows the user to 
change the reference resistance pnor to caltbraUng the gam Thts IS useful tf mdtvtdual 
cahbratton labs have dtfferent prectston resistance sources, and when temperature measurement 
exclustvtty at lower temperatures can be made even more accurate by caltbraung at a lower 
reference pomt For a complete descnpuon of caltbraung the TempScan/1000, see the 
Cahbrat10n chapter of th1s manual 

Example. 

PRINT#L "OUTPUT07, *G247 04X" ' Set the RTD Gam Caltbrauon reference pomt 
to 247 04 ohms (400"C) 

PRINT#L "OUTPUT07, K12345X" ' Enter cal1brauon mode 

PRINT#l,"OUTPUT07,H1X" 

PRINT#l,"OUTPUT07,Gl, 17X" 

PRINT#L "OUTPUT07, EX" 

6 12 

' Short out channel I on RTD card m master 
urut 

' Calibrate offset for RTD card m master umt 

' Apply rreciSIOn reststence of 247 04 ohms on 
channel of RTD card 1n master umt 

' Caltbrate gam for 4-wrre RTD for RTD card 
m master umt 

Remove prectston voltage 

End cal1braUon mode 
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Change Calibration Keyword *K 
Type: Cahbrauon 

Execubon: hnmechate 

*K Changes the cahbrauon keyword, where nnrum represents the keyword 
wtth n bemg a smgle dtgil 

Thts command ts only vahd while the TempScan/1000 ts m Cahbrauon Mode The *K 
command allows the changmg of the Caltbrauon Keyword whtch ts a user-defined password 
The new keyword must be a five-dtgtt dectmal number Once the keyword ts set, 11 wtll, 
thereafter, be used by the Enter Caltbrauon Mode command (K) to detenrune entry mto 
Caltbrauon Mode 

If the new keyword becomes lost or forgotten, the Enter CaltbraUon Mode command can 
be ovemdden by the caltbrauon Jumper as descnbed m Sectton 7 I I I 

Note: Tbts ts tbe ordy command wbicb allows tbe calibration JUmper to overnde 
tbe Enter Calibrabon Mode command. 

Refer to Chapter 7 for detailed mstrucUons on caltbratmg the TempScan/1000 

Example: 

PRINT#1, "OUTPUT07,K12345X" 

PRINT#1, 'OUTPUT07,U2X" 

PRINT#1, "ENTER07" 

INPUT#2, C% 

IF (C% AND 1) THEN 
PRINT,"ERROR--INVALID KEYWORD 

' Enter CaltbraUon Mode Keyword='l2345' 

' Check for Keyword Enor 

' Get the CaltbratJOn Status Regtster 

SLEEP 5 

PRINT#1, "OUTPUT07,*K67890X" 

END IF 

If so, wmt until keyword check JUmper ts dtsabled 

Enter new Keyword = '67890' 

PRINT# 1 "EX" ' End Caltbrauon Mode 
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Cbapter6 

Power-On Reset 
Type System 

Execubon. Inunedtale 

Command Reference 

*R 

*R Power-On Reset Equtvalent to a hardware reset 

Thts command has the same effect on the TempScan/1000 as removmg and re-applymg 
power All data m data buffers and configurabon are erased 

Note because the *R command performs a full power-on reset, 3 or 4 seconds are reqmred 
before you can commumcate wtth the TempScan/1000 A total of at least five seconds ts 
requued before normal operauons can take place 

If the watchdog ttmer ts enabled, the *R command performs a full power-on reset where 
the TempScan hardware components wtll be mtUaltzed to theu power-up state If, however, 
the watchdog umer ts not enabled, the *R only performs a software reset by starung at 
locauon 0 See Sectton 2 5 2 for more mformabon on the watchdog Umer 

The IEEE 488 bus commands Devtce Clear (DCL and SDC) do not have thts effect They 
clear only the command mput buffer, the output queue, any pendmg commands 

Note: Issumg *Sl command and then power-cyclmg tbe umt or ISSUing *R 
command will cause any previOusly defined configurabon to be irrevocably lost. 
The cabbrabon factors for tbe umt and tts slaves, however, will remain mtact. 

Example. 

PRINT#l,"OUTPUT07,*RX" 

SLEEP4 

WHILE (S% and 4) = 0 

PRINT #1, "SPOLL07" 

INPUT#2,S% 

WEND 

6 14 

'Restore power-on settings to TempScan/1000 

' W rut 4 seconds to restore commumcaUon 

' Keep checking the senal poll response of the 

'TempScan/1000 umt unbltt ts Ready, meamng 

' that btt 4 ts asserted 
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Power Up Settings *S 
Type· System 

Execution: lmmedtate 

*Smode Spectfy the configurauon wtth whtch the TempScan/1000 wtll power up 
mode may have the followmg values 
0 - Power up under last known configuration (default) 
I - Power up under factory default configuration 

Spectfymg mode to be 0 wdl cause the TempScan/1000 to load tts last known configuration 
when 11 ts powered on or a *R command IS tssued The last known configuration wdl be 
exactly the same as the configuration 11 had when 11 was last powered down or a *R 
command tssued Spectfymg thts mode wtll msure that the TempScan/1000 wdl always come 
up wtth the configuration whtch has most recently been defined Usmg thts mode ts convement 
tf 11 ts undestrable to re-configure the umt every lime 11 ts powered up or a *R command 
IS ISSUed 

Spectfymg mode to be I wtll cause the TempScan/1000 to load the factory default configuration 
when tt ts powered on or when a *R command IS tssued Usmg th1s mode ts the same 
power-cychng the umt then tssmng the *F command The factory defaults settmgs are defined 
m Section 3 7 5 I 

Note. Issuing •Sl command and then power-cycbng the umt or tsSumg *R 
command will cause any preVIously defined configuration to be trrevocably losL 
The calibration factors for the unit and tis slaves, however, will remam mtacL 

Example· 

PRINT#l,"OUTPUT07,Q?T 7 Y7 X" 

PRINT#l,"ENTER07" 

INPUT A$ 

PRINT#l,"OUTPUT07,*S1X" 

PRINT#l, "OUTPUT07,*RX" 

SLEEP(5) 

PRINT#l,"OUTPUT07,Q?T?Y?X" 

PRINT#l, "ENTER07" 

INPUT A$ 

9/94 Rev 21 

Retneve some current configuration settings 

Get the setllngs 

Screen shows 
Ql,7,7,7,0Tl,3,0,0,YOOOIOO,OOIOOO,OOOOOO 

' Configure umt to power up wtth factory 
defaults 

Reset the TempScan/ I 000 

Wrut for the TempScan/1000 to reset 

Retneve some current configuration settings 

Get the setllngs 

Screen shows 
Ql,O,O,O,OTO,O,O,O,YOOOOOO,OOOOOO,OOOOOO 
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Chapter6 

Scan Time Stamping 
Type System 

Execubon: Immediate 

Command Reference 

*T 

*Tstate Spec1fy whether or not scan Ume stampmg w1ll be enabled state may 
have the followmg values 
0 - D1sable scan ume stampmg (default) 
I - Enable scan ume stampmg 

Th1s command, when enabled, w1ll append a umeldate ume stamp to each scan bemg sent 
by the TempScan umt to the mterface The ume stamp format 1s llli MM SS MIL,MMIDDIYY 
where MIL = mtlhseconds Refer to secuon 3 3 II for detatls 

Note: Thts feature ts only vabd for non·biDili"Y output modes. 
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Command Reference 

Software Digital Filtering 
Type. System 

Execubon· Deferred 

Chapter 6 

*W 

*Wmode Spectfy whether or not dtgllal filtenng for thermocouple cards wdl be en­
abled mode may have the followmg values 
0 - Dtsable software dtgttal filtenng 
I - Enable software dtgttal filtenng (default) 

The TempScan/1000 uses an advanced dtgttal filter to ensure qmet and accurate thermocouple 
mput Thts feature ts enabled as part of the factory default setungs The *WO command can 
be used to dtsable the filtenng and allow for mcreased reacuon response lime Dtgttal filtenng 
can subsequently be re-enabled wtth the *Wl command 

Note· Tins feature IS only valid for thermocouple cards 

Example: 

PRINT#l,"OUTPUT07, *WOX" 

PRINT#l,"OUTPUT07, *WlX" 

9/94Rev 21 

Dtsable software filtenng 

Enable software filtenng 
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Assign Alarm Output A 
Type System 

Execubon· Deferred 

Achans,output 
Set Alarm Condition where chans 1s the channel(s) to ass1gn to the digi­
tal output chans may be 10 two forms channo (for a s10gle chan­
nel where I <= channo <= 992) or hrstno-lastno (for a range 
of channels where I <= hrstno, lastno <= 992) 

Set Alarm output where output (0 <= output = 32) IS the d1g1tal out­
put number to assoc1ate the the channel(s) With 

A, Alarm Pattern Query Response IS Achans, output where chans, out-
put are defined as above 

The Ass1gn Alarm Output command may be used to ass1gn a particular channel, or range 
of channels, alarm cond1t1on(s) to a particular d1g1tal output Thts command prov1des a means 
by wh1ch mternal alarm cond1Uons may be sensed by external dev1ces v1a the 32 TTL-level 
d1g1tal outputs located on the back panel of the TempScanll 000 

To use alarms, the channels 10 quesuon must be part of the channel scan Once the channels 
are configured (by usmg the c command) and made part of the scan, the alarms are acuve 
No tngger or t1mebase ass1gnment 1s required Alanmng 1s totally 10dependent of buffered 
operatwns 

If u IS destred, an alarm event for a spec1fic channel can be used as a sumulus for a d1gttal 
output s1gnal on the back panel of the TempScan/1000 by usmg the A command to ass1gn 
the channel to d1g1tal output Th1s s1gnal can be used to set off an aud1ble alarm or s1gnal 
another dev1ce of the occurrence of the alarm cond1Uon 

To unass1gn a d1g1tal alarm condmon, use 0, wh1ch IS the null output number Ass1gmng 
the null output number to a channel(s) w1ll d1sassoc1ate the channel(s) from any d1gttal 
output 

Thirty-two d1g1tal s1gnals are available on the TempScan/1000 back panel Although analog 
mput channels on the slave umts can be used to sumulate alarms, no d1gttal output s1gnals 
are available on the slave umts Regardless of the number of slaves connected, 32 external 
alarm s1gnals are ava1lable 

A channel programmed With alarm setpo10ts w1ll not generate an alarm unless 1! IS over a 
setpo1nt when the scan occurs For example, 1f a channel goes above then below an alarm 
threshold 10-between scans, 1! Will not be detected or posted 

Alarm detect1on wdl generate an SRQ User can then 1ssue an alarm query (A?) wh1ch wdl 
return a four byte Image of the 32 alarm outputs 
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Example: 

PRINT#1,"0UTPUT07,C1-32,1,-100 0,100 0,1 OX" 

' Configure channels I through 32 

PRINT#l, "OUTPUT07, A1,1X" 'Asstgn channel! alarm to dtgttal output channel! 

PRINT#l. "OUTPUT07,A2-16,2X" 'Asstgn channels 2 through 16 alarms to dtgltal 
' output channel 2 

PRINT#l, "OUTPUT07,A17-25,3X" Asstgn channels 17 through 25 alarms to dtgttal 
output channel 3 

PRINT#l. "OUTPUT07 ,A26-32, 32X" Asstgn channels 26 through 32 alarms to dtgttal 
output channel 32 
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Chapter6 

Scan Alarm Stamping 
Type System 

Execubon· Immethate 

A#state 

Command Reference 

A# 

Spec1fy whether or not scan alann stampmg will be enabled state may 
have the followmg values 
0 . D1sable scan a! ann stampmg (default) 
I · Enable scan alann stampmg 

Th1s command (when enabled) will append the alann state to the end of each scan as 11 
occurs 

The alann status cons1sts of 32 b1ts A31 Ao w1th a "I" s1gmfymg alann on and a "0" 
s1gmfymg alann off 

2 In Bmary Low-H1gh mode, 4 bytes w1ll be appended as follows 

Byte I A7·Ao 

Byte 2 Ats · As 

Byte 3 A23 • At6 

Byte 4 A31 - A24 

3 Bmary H1gh-Low mode, 4 bytes will be appended as follows 

Byte I Ats. As 

Byte2 A7-Ao 

Byte 3 A31 - A34 

Byte 4 A23- Al6 

4 In Asc mode, 12 bytes wtll be appended as follows 

620 

DwwwDxxxDyyyDzzz 

Where D =User Termmator 

www = Dectmal eqmvalent of A 7 - Ao 

xxx = Dec1mal eqmvalent of Al5 - As 

yyy = Dec1mal eqmvalent of A23 - At6 

zzz = Dec1mal eqmvalent of A31 - A24 
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Command Reference 

Example. 

PRINT#l, "OUTPUT07, A#lX" 

PRINT#l,"OUTPUT07,A#OX" 

9/94 Rev 2 I 

' Enable alarm stampmg 

' Disable alarm stampmg 

Chapter6 
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Cbap~er6 Command Reference 

Configure Channels 
Type· Channel 

Execullon Deferred 

Cchans, type[, [lowsp], [h~ghsp], [hyst]] 
Configure the channels for the TempScan/1000 and 1ts slave un1ts where 
chans and type are required arguments and lowsp, h~ghsp and 
hyst are optional 

c? Channel ConfiguratiOn Query Response IS Cchans, 
type [, [ lowsp] , [h~ghsp] , [hyst]] as defined above 

c 

The C command IS used to configure the channels and add them to the scan group for the 
TempScan/1000 and Its slave umts 

The chans argument IS the channel(s) to configure With the subsequent arguments chans 
may be m two forms channo (for a smgle channel where I <= channo <= 992) or 
hrstno-lastno (for a range of channels where I <= hrstno, lastno <= 992) 

And type 1s the type to ass1gn to those channels See the channel defimuon tables on how 
to select the appropnate channel types 

The opt10nal arguments lowsp, h~ghsp and hyst are the low setpomt, h1gh setpomt 
and hysteresis values, respectively These arguments are only needed 1f 11 1s des1red to 
configure alarms on the spec1fied channel(s) The format for these optional arguments follow 
the rules for readmgs mput defined under the Format (F) Command 

The channel type 1s used by the TempScan to determme how a certam channels readmgs 
are to be mterpreted Because of th1s fact, defimng the channel type 1s cnucal to the proper 
configuratiOn of the channel Each channel must be ass1gned a channel type m order for 11 
to be mcluded m the scan group Llkew1se, ass1gnmg a charmel type of 0 will remove that 
channel from the scan group 

The followmg defimuons show the channel types that may be defined 

NuU Type· 

The null channel type IS type 0 Ass1gmng a channel to the null type will remove the 
channel from the scan group 
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Thermocouple Types• 

Typ< Type Type Typ< Typ< Type Typ< Typ< Type 100 MV 100 MV 
J K T E R s B N N w/ w/o 

(14 (28 IVW IVW 
Gauge) Gauge) range range 

cbeddog cbeddog 

Nonnal I 2 3 4 5 6 7 8 9 10 11 
Opera bon 

•same as 21 22 23 24 25 26 27 28 29 N/U N/U 
nonnal but 
Without 
lemperature 
sensor 
adjusbnent 

•W•thout 31 32 33 34 35 36 37 38 39 N/U N/U 
temperature 
sensor 
adjusbnent (I e 
raw AID mput 
of the T/C 
type) 

•Tempemture 
sensor values 

41 42 43 44 45 46 47 48 49 N/U N/U 

only, bneanzed 

•Temperature 
sensor values 

51 52 53 54 55 56 57 58 59 N/U N/U 

only, WithOUt 
bneanzabon 
(1e raw AID 
mput of lhe 
remperature 
sensors) 

• For trouble-shoobng purposes only, not to be used m nonnal operab.on In adcbbon, these specaal types are 
vabd only m degrees C 

Volts Card Types: 

Range 

lOOmV IV sv IOV 
Type 11 12 13 14 
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Chapter6 Command Reference 

RTD Card Types· 

3-WIRE RTD 4-WIRE RTD 

Nonnal Operatwn 

Raw AID Input 

Custom Types 

16 

18 

17 

19 

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 parucular channel Types I 00-110 are 
reserved for thts purpose These types correspond to the custom table number asstgned dunng 
custom table creatton and defimUon Refer to SecUon 3 16 for details on custom tables and 
parameter spectficatiOns 

Reserved Types· 

Reserved types are types that are reserved to the mtemal processes of the TempScan These 
reserved types mclude 

15, 20, 30 40, 50 
60-99 
11-127 

NOTE Spectfymg a reserved type Will cause an error 

It should be noted that, smce the Configure Channels command 1s a deferred command, the 
channel(s) wdl not actually be configured unUI the Execute (X) command IS processed And 
smce the configunng of channels takes a good deal of processor Ume 11 IS recommended 
that as many Configure Channels commands should be placed on one command hne as 
poss1ble Thts wdl avmd unnecessary processmg ume overhead when configunng many 
channels 

Example· 

PRINT#1, "OUTPUT07, FO,OX" 'Set Data Fonnat to Engr Umts •• 
Degrees C 

PRINT#l, "OUTPUT07, *C" 

PRINT#l, "OUTPUT07,C1,1,-100 0,1 
00 0,0 5" 

PRINT#l, "OUTPUT07,C33-34,11" 

PRINT#l, "OUTPUT07, C65, 2" 

624 

' Clear current channel configurauon 

' Configure channel for TC ty~ J wtth 
low setpomt of -100 OC and high setpmnt 
of 100 OC and hysteresis of 0 5C 

' Configure channels 33 and 34 for 
VOLTS type (100 mV range) and no 
setpomts 

' Configure channel 65 for TC type K 
wtth no setpomts 
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Command Reference 

PRINT#l,"OUTPUT07,X" 

PRINT#l, "OUTPUT07, U13X" 

PRINT#!, "ENTER07" 

INPUT A$ 

9194 Rev 2 I 

Chapter6 

Execute the above configuration (The 
TempScan/1 000 IS now scanmng the above 
configurauon) 

' Get the Last readmgs of configured 
channels 

' Retneve response 

' Screen shows 
+0034 40-0103 00+0012 30+0004 60 
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Chapler6 

Define Custom Table 
Type System 

Execullon Deferred 

Dt,c,p,l,h,e 

Command Reference 

D 

Defines a custom table where t 1s the table number to be defined, c 1s 
the card type, p IS the PGA value, 1 IS the low hrrut, h IS the htgh 
hm1t and e 1s the number of entnes 

D? Table Defimuon Query Response IS Dt,c,p,l,h,e as defined above 

To use 10put types other than the predefined types, the TempScan/1000 can be programmed 
w1th custom hneanzallon lookup tables The Define Table command IS used to spec1fy the 
contents of a custom table The D command parameters are used to asstgn the table number, 
allocate memory for the new table and ass1gn values wh1ch are common through the table 
structure 

For custom channel type tables, use a table number 10 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 conJuncbon table 

Th1s command 1s used 10 conJuncuon w1th the Set Table Entry Po10ter (W) and Load Current 
Entry (Z) commands Refer to Secuon 3 16 for custom table detatls and parameter spec1ficabons 

Note. To delete a custom table, enter 0 (zero) for number of entries. 

Example. 

PRINT#!, "OUTPUT07, DlOl, 0, 0, -20000,20000, SX" 

PRINT#l, "OUTPUT07, D102, 0, 0, 0, 0, OX" 

PRINT#l, "OUTPUT07,D?X" 

PRINT#!, "ENTER07" 

LINE INPUT #2, A$ 

PRINT A$ 

' Define table #101 wtth 
I TIC card type 
2PGAofO 
3 Low lurut of -20,000 
4 Htgh hrrut of 20,000 
5 5 entnes 

' Delete table #I 02 

' Return current custom table 
defimuon 
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End Calibration Mode E 
Type. Cahbrat10n 

Execubon Immedtate 

E Termmate Cahbratton Mode 

To use thts command the TempScan/1 000 must be m Calibration Mode The End Cahbratton 
Mode command ts then used to take the TempScan/1000 out of Calibration Mode Once 
thts command has been executed the TempScan/1000 wtll no longer be m Cahbrat10n Mode 
and the Enter Cahbrauon Mode command (K) must be Issued to re-enter Cahbrat10n Mode 

Example. 

PRINT#l. "OUTPUT07, K12345X" Enter Cahbrallon Mode 

Apply prectston voltage 

PRINT#l. "OUTPUT07, H545X" 

PRINT#l, "OUTPUT07,G545,1X" 

PRINT#l, "OUTPUT07,G545,1X" 

Will calculate offsets for slave #9, card #I 

W rut for command to complete 
(Refer to Section 7 I I 4) 

Apply prectston voltage of -50 0 mY 

Caltbrate negallve gam for thermocouple 
enslave #9, card #I 

Wall for command to complete 
(Refer to Secllon 7 I I 4) 

Apply preciSion voltage of +50 0 mY 

Cahbrate postllve grun for thermocouple 
onslave #9, card #1 

W rut for command to complete 
(Refer to Sectton 7 I I 4) 

Apply temperature of 90 O"C 

PRINT#l, "OUTPUT07,J21,2,90 OX" Cahbrate cold JUncllon offset for channel 21 
on the Master Umt Card 

PRINT#l, "OUTPUT07,EX" 

9194 Rev 2 I 

W rut for command to complete 
(Refer to Sectton 7 I I 4) 

Remove prectston voltage 

End Cahbrallon Mode 
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Error Status E? 
Type System 

ExecutJon Deferred 
E? 

EOOO 

EOOl 

E002 

E004 

EOOB 

E016 

E032 

E064 

E128 

Error Status Query ts used to determme the present error condttton of the 
TempScan/1000 After execuuon of the Error Query command, the umt re­
sponds wtth one of the followmg error codes 

No error has occurred 

Invahd devtce dependent command (IDDC) Due to a command syntax er­
ror 

Invahd devtce dependent command optton (IDDCO) A command parame­
ter was out of range or mtssmg 

A Channel Configuration Error, E004, mdtcates that a channel has been 
mappropnately configured, etther because the channel ts not present or be­
cause the spectfied channel type ts not compattble wtth the card type m­
stalled 

A Cahbratton Error, EOOB, occurs when the card cahbrauon has failed or 
has been mappropnately cahbrated 

A Tngger Overrun Error, E016, occurs when more than one tngger event 
occurs for a gtven tngger state or when a non-expectant tngger event oc­
curs 

An Open TC Error or Range Error, occurs when the hardware crrcmtry de­
tects an open thermocouple, or when the software detects the AID mput 
has maxed out or exceeded tts hneanzatton 

Custom Table Error, E064, mdtcates that a Custom Table has been map­
propnately defined or has not been loaded properly Thts error usually oc­
curs because Custom Table ts out of memory or the mappropnate 
spectficaUon of the Custom Table LocatiOn Pomter (K command) 

A Command Confltct Error, E12B, mdtcates the tssuance of a command 
that ts m confltct wtth other commands that have been tssued or the cur­
rent configuratiOn Tius error usually occurs when a command 1s Issued 
that cannot be performed because of the current state of the 
TempScan/1000 For mstance, tf the Ttmebase Interval (I command) ts IS­
sued dunng an acqmsmon (!start 0) 

The Error Status query ts used to determme the present error condition of the TempScan/1000 
When an error has occurred, the error mdtcator hght on the front panel of the TempScan/1000 
turns on 

After executiOn of the Error Status query, most error condtttons are cleared Error condtUons 
may also be cleared by tssmng a UO ( Event Status ) command to the TempScan/1000 The 
ERROR hght wtll remam on Unttl an E? or UO command ts executed to clear the error 
conditiOn 
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Examples. 

PRINT#l, "CLEAR07" 

PRINT#l. "0UTPUT07, E?X" 

PRINT#l,"ENTER07" 

INPUT#2,A$ 

PRINT A$ 

PRINT#l, "OUTPUT07, K3 X" 

PRINT#l,"OUTPUT07,E?X" 

PRINT#l,"ENTER07" 

INPUT#2,A$ 

PRINT A$ 

9/94 Rev 21 

Chapter6 

Reset the TempScan/1000 

Request error status 

' Display shows EOOO, no errors have occurred 

' Send an Illegal command option to the TempScan/1000 
' (Note ERROR mdicator hght turns on) 

' Request error status (ERROR hght turns oft) 

Display shows E02 (Invahd Device Dependent 
Command OptiOn) 
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Data Format 
Type System 

Execullon• Deferred 

Fengr,format 

Command Reference 

F 

Configures the 10put and output data format for the TempScan/1 000 where 
engr ( 0 < = engr < = 4 ) ts the eng10eenng umts and f ( 0 < = 
format <= 3) ts the read10g format 

F? Response Format Query responds wtth Fengr, format as defined above 

The Format command configures the 10put and output data format for data 10put to/output 
to/from the TempScan/1000 The Read10g Format (F command) reqmres two arguments The 
first ts the eng10eenng umts, the second ts the read10g format 

The eng10eenng umts ts used by the TempScan to perform the necessary conversions to the 
raw data to place the data 10 the type of eng10eenng umts whtch user destres to work 10 
The vahd eng10eenng umts are as follows 

0 - Degrees Celstus (default) 
I Degrees Fahrenheit 
2 Degrees Rank10 
3 Degrees Kelv10 
4 Volts 

The format ts used by the TempScan to place the read10gs 10 a format whtch the user 
demes to work wtth The vahd read10g formats are 

0 - Eng10eenng Umts (default) 
I B10ary (Low Byte/Htgh Byte) 
2 - B10ary (Htgh Byte/Low Byte) 
3 - Counts (ASCII) 

When the TempScan ts 10putt10g or outputt10g data tt first references the current read10g 
format If the read10g format ts 0 (Eng10eer10g Umts), tt wtll then reference the current 
settmgs of the engmeenng umts and then perform the necessary conversiOn 

Data Input Formats: 

The Data Formats (F) command determ10es the format of read10gs 10put from the controller 
However, the only read10gs 10put from the controller come 10 the form of command parameters 
and there are only two commands whtch take read10gs as parameters, the Channel Configuration 
(C) and the Set Tngger Level (L) commands These are the only command parameters over 
whtch the Readmg Format (F) command has control 

Wtth both the c and L command the F command may determme the format of the hysteresis 
parameter The F command may also deterrmne the htgh and low setpomt format m the C 
command 
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The readmg parameters for the C and L commands cannot be 1ssued m bmary fonnat If 
bmary fonnat ts spec1fied by the F command these parameters w1ll be mterpreted as 
Engmeenng U mts 

These parameters w1ll always be mterpreted as Engmeenng Umts (as currently defined by 
the Engmeenng Umts argument of the F command) except when the Counts fonnat IS 

spec1fied When the Counts fonnat IS spec1fied, these parameters are mterpreted as Counts 
Por add1t1onal mfonnauon on the d1fferent fonnat types, see SectiOn 3 7 

If readmgs are mterpreted as Counts or Bmary fonnat then the engmeenng umt parameter 
of the F command IS 1gnored 

Data Output Formats. 

Data output fonnats d1ffer shghtly from data mput fonnats m that bmary fonnats may be 
used for Channel Data Channel Data IS the only output data wh1ch may use the bmary 
fonnat (1f 11 IS spec1fied) Channel Data IS defined as data ongmatmg from the H1gh/Low/Last 
(HLL) Reg1sters or the Acqutsltlon Buffer The commands that lntllale Channel Data output 
are the R, R#, U4, us and U13 command However, Channel Data may also he output as 
Engmeenng Umts and Counts 

Data output fonnats for command quenes w1ll follow the same rules as data mput fonnattmg 
As m the case of data mput fonnats, all readmgs output w1ll be m Engmeenng Umts unless 
Counts IS specified However, there are only 3 command quenes wh1ch need to follow the 
F command fonnat m th1s fashion They are C?, L? and US command quenes 

It also should he noted that readmgs are only convened to the spec1fied engmeenng umts 
1f the associated channel type 1s a channel that suppons those engmeenng umts Por example 
1f the specified channel IS a volts channel and the engmeenng umts IS 0 (degrees C), the 
readmg w1ll be mterpreted as volts, not a temperature m degrees C 

The followmg table shows the effect of the Data Ponnats command on readmgs mputloutput 
fonnats for the commands and quenes over wh1ch 11 has control 

READING FORMATS 

Command Engr. Umts (0) Bmary (LIH) (1) Bmary (HIL) (2) Counts (3) 

c Engr Umts Engr Umts Engr Umts Counts 

C? Engr Umts Engr Umts Engr Umts Counts 

L Engr Umts Engr Umts Engr Umts Counts 

L? Engr Umts Engr Umts Engr Umts Counts 

us Engr Umts Engr Umts Engr Umts Counts 

U4 Engr Umts Bmary (UH) Bmary (HIL) Counts 

U5 Engr Umts Bmary (UH) Bmary (HIL) Counts 

Ul3 Engr Umts Bmary (UH) Bmary (HIL) Counts 
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R Engr Umts Bmary (UH) Bmary (HIL) Counts 

R# Engr Umts Bmary (UH) Bmary (HIL) Counts 

When Bmary formats are specified, 11 should be noted that the HLL, Scan and Block 
termmator do not apply 

INPUT DATA FORMATS 

ENGINEERING BINARY COUNT 
UNITS 

Highbyte/Lowbyte Lowbyte/H1gbbyte 

Temperature 'C .u.uxx N/A N/A ±,u.ux 
'F .u.uxx 
'R .u.uxx 
'K .u.uxx 

Volts ±.tx :u:u:utu N/A N/A ±,u.ux 

T1me!Date hh mm ss t,mm/dd/yy N/A N/A N/A 

T1mebase hh mm sst N/A N/A N/A 

l~l:li::I:Dd. where where 
x = ASCII d1g1t h =hours 

m=mmutes 
s =seconds 
t =tenths 
M=months 
D=days 
Y=years 
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OUTPUTDATA FORMATS 

ENGINEERING BINARY COUNT 
UNITS 

Hlghbyte!Lowbyte Lowbyte/Hlghbyte 

Temperature 'C x=.u h/1 1/h ±>:= 
'F x=.u 
'R x=.u 
'K x=.u 

Volts ±XX :O:Xt.UUt' h/1 1/h ±>:= 

Time/Date hh mm ss t,mmlddl hmstMDY hmstMDY hh mm ss t,mmlddlyy 
yy 

T1mebase hh mm sst N/A N/A N/A 

I.eeeud. where where where where 
x = ASCII d1g1t h =hours h = h1gh order byte x=ASCII digit 

m = mmutes I = low order byte 
s= seconds 
t =tenths 
M= months 
D= days 
Y= years 

Refer to Sectwn 3 7 of the Operations chapter for more examples of these data formats 

Example 

PRINT#1, "OUTPUT07 FO,OX" 

PRINT#1, "OUTPUT07, C1,1,-100 0,100 0, 
1 OX" 

PRINT#l, "OUTPUT07, U4X" 

PRINT#1, "ENTER07" 

LINE INPUT #2, A$ 

PRINT A$ 

PRINT #1, "0UTPUT07, F1, 1X" 

9/94 Rev 2 I 

' Set the umts to Degrees C and format to 
' engmeenng 

' Setpomts and hysteresis are mterpreted as 
'degrees C 

' Retneve High/Low/Last readmgs 

' Returned readmgs are m engmeermg 
'degrees C 

' Set the umts to Degrees F and format to 
' bmary low/high 
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PRINT #1, "OUTPUT07,C1,1,-100 0,100 0, 
1 OX" 

PRINT #1, "OUTPUT07,U4X" 

PRINT #1, "ENTER07" 

LINE INPUT #2, A$ 

PRINT A$ 

Command Reference 

' Setpomts and hysteresis are mterpreted as 
'degrees F 

' Retneve High/Low/Last readmgs 

' Returned readmgs are m bmary low/high 
'fonnat 
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Calibrate Channel Gain G 
Type: Calibrauon 

Execubon: Inuned1ate 

Gchannel,type 
Calibrate Channel Gam where channel IS a channel number and type 
IS the channel type both as specified m Chapter 7 

The Calibrate Channel Gam command IS used to calibrate the correcllon gam constants for 
a gaven shde-m card The channel gam value IS necessary m order for the mtemal firmware 
to accurately mterpret readmgs commg from the mput channels This command will take 
the parameters channel number and the channel type and will calculate the gam based on 
the present channel mput voltage 

Note. To aclueve correct results, tlus command must be ISSued twice. First With 
a negabve mput voltage and then With a pos1bve input voltage. See Secbon 7 I 
for details. 

Each lime the command has been Issued, the preciSion voltage source must remam at us 
value unul the tngger LED stops flashmg 

The channel type parameters are defined m SecUon 7 I 

For a complete descnpt1on for cahbratmg the TempScan/1000 see the sectiOn on cal1bratmg 
the TempScan/1000 

Example: 

PRINT#l, "OUTPUT07,K12345X" 

PRINT#l, "OUTPUT07,G513,1" 

PRINT#l, "OUTPUT07,G513,1" 

PRINT#l, "OUTPUT07,EX" 

9/94 Rev 2 I 

Enter Calibration Mode 

Apply negative preciSIOn voltage 

Calculate negative gam for thermocouple card 
on slave 8, card 2 

Wait for command to complete 
(Refer to Secuon 7 I I 4) 

Apply positive precisiOn voltage 

Calculate posmve gam for thermocouple card 
on slave 8, card 2 

Wan for command to complete 
(Refer to Section 7 I I 4) 

Remove precision voltage 

End CalibratiOn Mode 
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Calibrate Channel Offset 
Type Cahbrat10n 

Execullon lmmed1ate 

Hchannel 

H 

Cahbrate Channel Offset where channel IS a channel number as speci­
fied m Section 7 I 

The Cahbrate Channel Offset command IS used to cahbrate the correctiOn offset constants 
for a g1ven shde-m card The channel offset values are necessary m order for the mtemal 
firmware to accurately mterpret readmgs commg from the mput channels Th1s command Will 
take the channel number as a parameter and calculate the offsets based on the present channel 
mput voltage 

Note. To aclneve correct results, a preciSion voltage source of 0 0 IDIDIVolts must 
be applied to tbe des1red cbannel before perforiDing this command See Secbon 
7 1. 

After the command has been Issued, the preciSIOn voltage source must remam at Its value 
at least until the tngger LED stops flashmg m order to ach1eve accurate results For a 
complete descnpt10n for cahbratmg the TempScan/1000, see Chapter 7 

Example 

PRINT#l, "OUTPUT07,Kl2345X" 

PRINT#l, "OUTPUT07,H513X" 

PRINT#l, "OUTPUT07,EX" 

636 

Enter Cahbrat10n Mode 

Apply preciSIOn voltage of 0 0 mllhvolts 

Calculate offsets for slave 8, card 2 

Wa1t for command to complete 
(Refer to Sect1on 7 I I 4) 

Remove preCISIOn voltage 

End Cahbrat10n Mode 
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Set Scan Interval 
Type· Acqms1110n 

Execolloo: Deferred 

Inorm,acq 
Sets the two configurable scan mtervals of the TempScan/1000 where 
norm and acq are the nonnal and acqms1t10n scan mtervals wh1ch 
have the fonn 

I 

hh mm ss t where 0<=hh<=23, 0<=<=59, 0<=ss>=59 and 0<=t<=9 
I? Scan Interval Query can be used to query the two scan mtervals at any 

t1me Response IS !norm, acq as descnbed above 

The TempScan/1000 boiS two d1st10ct scan 10tervals The first IS the "nonnal" scan 10terval 
The nonnal scan 10terval IS used when the TempScan IS collecung scans before the start 
tngger has occurred or after stop tr1gger has occurred Scans 10 these two reg10ns are called 
pre-tngger scans and post-stop scans, respecllvely The second scan 10terval IS the "acqmsltlon" 
10terval Th1s scan mterval IS used when the TempScan IS acqmnng scans after the start 
tngger has occurred but before the stop event has occurred Scans 10 this reg1on are referred 
to as post-tngger scans 

The norm and acq arguments represent the nonnal and acquiSition scan mtervals, respectively 

The I command 1s used to set these two scan mtervals The scan 101erval can be set to 
run as fast as the current umt configuratiOn w1ll allow Th1s 1s referred to as "fast mode" 
Each of the two scan 10tervals can be configured as such by spec1fy10g 00 00 00 0 as the 
argument for the desued scan 10terval 

When the I command 1s 10terrogated by the TempScan, the TempScan w1ll detennme, by 
exao:umng Its current channel configurauon, 1f 11 IS capable of runmng at the desued mterval 
If the TempScan detennmes that 11 1s not capable of runmng at the desued 10terval 11 w1ll 
automaucally enable fast mode for the 10terval(s) m questiOn It will also 1ssue a Conf11ct 
Error to mfonn the user that 11 1s not runmng at the user spec1fied mterval 

The scan 10terval can be programmed from a 24 hour penod to a I second penod m 
mcrements of I second If a scan mterval of zero 1s programmed, the mterval will default 
to fast mode L1kew1se, 1f a scan mterval IS programmed less than the TempScan/1000 1s 
capable of runmng at, the mterval will default to fast mode 
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Example 

PRINT#l, 
OUTPUT07,I01 00 00 0,00 00 00 OX 

PRINT#l, OUTPUT07,I?X 

PRINT#l, ENTER07 

LINE INPUT #2, I$ 

PRINT I$ 

Command Reference 

Set normal scan mterval to once every 
hour and acqulSlhon mterval to fast 
mode 

Query the current scan mtervals 

Screen shows IO I 00 00 0,00 00 00 0 
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Calibrate Cold Junction Offset 
Type: CalibratiOn 

Execubon: Immediate 

Jchannel,type,reference temperature 
Calibrate Cold ConjunctiOn offset where channel 1s a channel number as 
spec1fied m Section 7 I 3, type 1s the channel type and reference 
temperature IS the temperature currently bemg apphed to the selected 
channel 

J 

The Calibrate Cold JunctiOn Offset command IS used to calibrate the cold junctiOn offsets 
for cold-junction compensatiOn of the thermocouple s1gnals Each thermocouple mput channel 
has associated With 11 one of these temperature sensors Although calibrated at the factory, 
these temperature sensors are subject to component agmg wh1ch may affect their accuracy 
as ttme goes on 

The functiOn of the Calibrate Cold JunctiOn Offset command 1s to allow the adjustmg of 
the mtemal firmware to compensate for the affects of component agmg 

The Calibrate Cold Junction Offset command accepts as parameters the channel with wh1ch 
to calibrate the sensor, the thermocouple type associated w1th the channel and the target 
temperature to wh1ch the sensor Will be calibrated 

Smce there are four cold jUnctiOn temperature sensors associated With 32 temperature mput 
channels, 11 IS necessary to select four channels Each channel IS associated With one of the 
four cold JUnction temperature sensors m order to calibrate all cold JUnction temperature 
sensors on a given card 

Note• Four separate channels on each card must be suppbed With an accurate 
thermocouple s1gnaJ of known warm Juncbon temperature 

The channel type parameter IS the same channel type that IS used With the Channel 
Configuration (C) command and must be m the range of 1-9 

After the command has been Issued, the applied thermocouple s1gnal must remam at 1ts value 
until the tngger LED stops flashmg to ach1eve accurate results 

For a complete descnpt1on for cal1bratmg the TempScan/1000, see Chapter 7 
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Example 

PRINT#l, "OUTPUT07,Kl2345X" 

PRINT#l, "0UTPUT07,J801,2,101 7X" 

PRINT#l, "OUTPUT07,EX" 

640 

Command Referen~e 

Enter Cahbrauon Mode 

Apply prec1ston temperature 

Compute cold JUnctiOn offset for the 
temperature sensor assoc10ted w1th 
the type K thermocouple on channel 
I on slave 13, card I @ 101 7 
degree C 

Wa1t for command to complete 
(Refer to Sect1on 7 I I 4) 

Remove prec1s10n temperature 

End calibration mode 
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Enter Calibration Mode K 
Type: CalibratiOn 

Execubon. Immediate 

Kkeyword 
Enter CalibratiOn Mode 1f keyword IS correct keyword IS m the form 
rumnn where n IS a smgle d1g1t 

K? CalibratiOn Query returns Kkeyword, as defined above 

The Enter Calibration Mode command places the TempScan/1000 mto CalibratiOn Mode 
While m Calibration Mode the TempScan/1000 may be calibrated usmg any of the defined 
calibratiOn commands In add1t10n, all other TempScan/1000 commands are valid dunng 
CalibratiOn Mode However, If the TempScan/1000 1s not m Calibration Mode, none of the 
defined calibratiOn commands are valid and 1f these commands are Issued 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 ex1stmg keyword defimt10n In order to enter CalibratiOn Mode If the keyword 1s not 
the correct keyword Calibration Mode will IIlli be entered and no calibratiOn commands 
processed 

Note If the keyword becomes lost or forgotten a new keyword can be Issued 
WJth the *K 

Example. 

PRINT#l, "OUTPUT07,K12345X" 

PRINT#l, "OUTPUT07,U2X" 

PRINT #1. "ENTER07" 

INPUT#2, C% 

IF (C% AND 1) THEN 
PRINT,"ERROR--INVALID KEYWORD 

HALT 

END IF 

PRINT#l, "OUTPUT10,H513X" 

9/94 Rev 2 I 

' Enter Calibration Mode Keyword=' 12345' 

' Check for Keyword Error 

' Get the CalibratiOn Status Register 

' Is there a keyword error? 

' If so, stop executiOn 

' Apply precisiOn voltage of 0 0 millivolts 

' Calculate offset for slave 8, card 2 
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PRINT#l, "OUTPUT10,G513,1X" 

PRINT#!, "OUTPUTIO,G513,1X" 

PRINT# I, "EX" 

642 

Command Reference 

' Wa1t for command to complete 
(Refer to SectiOn 7 I I 4) 

' Wa1t until tngger LED stops flashmg 

' Apply negat1ve preciSion voltage 

' Calculate negative gam for slave 8, card 2 

' W aJt for command to complete 
(Refer to SectiOn 7 I I 4) 

' Apply pos1t1ve preciSion voltage 

' Calculate pos1t1ve ga~n for slave 8, card 2 

' Wa1t for command to complete 
(Refer to Section 7 I I 4) 

' Remove precision voltage 

' End Cal1brat10n Mode 
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Set Trigger Level 
Type: Channel 

Execnbon: Deferred 

Lchan,level,hyst 

Chapter6 

L 

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 (!<=chan 
<=992) IS the channel on which to test the level conditiOn level IS the 
level which read10gs are tested agamst to deterrmne If the level has been 
exceeded The hys t value IS hysteresis value to be associated With the 
specified level 

L? Query Tngger Level may be used to query the current level seumg Re­
sponse IS Lchan,level. hyst where chan,level and hyst are de­
fined as above 

This command Simply sets the level aga10st which the test10g of channel read10gs should be 
performed The Tngger Configurauon (T) command should be used to configure whether 
the level condillon should be tested for go10g above the specified level or below the specified 
level Note this command IS only vahd for tngger start/stop events of T4 and T5 

The level IS the value, which, If exceeded (by go10g above or below II as defined), should 
generate a tngger event The hysteresis value IS the value that, 10 aggregate With the level, 
IS used to test whether the level condillon sllll persists The level condlllon will persist until 
the channel readmgs no longer exceed the level as specified Further, m order to come out 
of the level condition, the channel read10gs must not exceed the aggregate of the level and 
hysteresis values 

The forrnat for the level and hyst arguments follow the rules for readmgs mpul defined 
under the Forrnat (F) Command and m SectiOn 3 7 

Example 

PRINT#l, "OUTPUT07,FO,OX" 

PRINT#l, 
"OUTPUT07,L1,1000 0,10 OX" 

PRINT#l, "OUTPUT07,L?X" 

PRINT#l, "ENTER07" 

LINE INPUT #2, L$ 

PRINT L$ 

PRINT#l, "OUTPUT07,T4,5,0,0X 11 

9/94 Rev 2 I 

Set the forrnat to be degrees C 10 
engmeenng forrnat 

Set the level channel to be channel 
' I at a level 1000 0 degrees C With a ' 
hysteresiS of 10 0 degrees C 

Read the current level sett10g 

The screen shows L001,+10000,+00100 

Set the TempScan to start on channel 
go10g above the level and to stop on 
the channel go10g below the level 
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SRQ Mask M 

Type System 

Execution Deferred 

Mnnn 

MOOO 

MOOl 

M002 

M004 

MOOB 

M016 

M032 

M128 

SRQ Mask Query uses the IEEE 488 Semce Request (SRQ) mechamsm 
to mform the IEEE 488 bus controller of the followmg condmons 
Power-on Default Mask Value 

SRQ on Alarm 

SRQ on Tngger Event 

SRQ on Ready 

SRQ on Scan Available 

SRQ on Message Avrulable (MA V) 

SRQ on Event Detected 

SRQ on Buffer Overrun 

SRQ Mask Query Response ts Mnnn where nnn ts one of the condtl!on 
codes 

The SRQ Mask command uses the IEEE 488 Servtce Request (SRQ) mechamsm to mform 
the IEEE 488 bus controller of the existence of several condtttons These condtttons are 
descnbed m detail below Muhtple condutons can be enabled Simultaneously If multtple 
condmons are contamed wtthm the same command string, each SRQ Mask command should 
be proceeded by an Execute (X) command The resultmg SRQ Mask regtster value ts the 
logtcal ORed value of the mdtvtdual values sent Alternately, the enttre value of all the 
destred condtttons may be sent wtthm one SRQ Mask command The prograrmned SRQ 
Mask remams enabled unul the recetpt of a MO command or the detecllon of a Devtce Clear 
(DCL) or Selected Devtce Clear (SOC) 

Mnnn 

MOOO 

MOOl 

M002 

644 

SRQ Mask Query uses the IEEE 488 Servtce Request (SRQ) mechantsm 
to mform the IEEE 488 bus controller of the existence of several condi­
tions These cond11Ions are descnbed below 

Thts ts the power-on default mask value It dtsables the TempScan/1000 
from generatmg servtce requests by cleanng the enllre mask to zero 

SRQ on Alarm Sendmg thts command w1ll enable the TempScan to gener­
ate an SRQ when tt has recogmzed that one or more channels has gone 
mto alarm condttton (See the C command on how to configure an alarm 
condmon) 

SRQ on Tngger Sendmg thts command allows the TempScan/1000 to gen­
erate a serv1ce request when t! has detected a vahd tngger from the pro­
grrunmed trigger source 
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M004 

MOOS 

M016 

M032 

M128 

Example: 

SRQ on Ready llus command causes a service request to be generated 
when the TempScan/1000 has completed execut10g a set of commands 
from the IEEE 488 bus controller This IS used to allow the bus control­
ler to attend to other bus matters while the TempScan/1000 IS chang10g 
Its 10ternal state 

SRQ on Scan Available Send10g this command will cause the TempScan 
to generate an SRQ when at least one scan IS available to be read 10 the 
acqUISIIIOn buffer 

SRQ on Message Available (MA V) Send10g this command Will cause the 
TempScan to generate an SRQ when there IS data available 10 the output 
queue to be read 

SRQ on Event Detected Send10g th1s 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) 10 the Event Status Register has oc­
curred 

SRQ on Buffer Overrun Send10g this command will cause the TempScan 
to generate an SRQ when 11 has detected that an overrun of the acqu•s•­
uon buffer has occurred 

PRINT#l, "OUTPUT07 ,MOX" ' Clear the SRE 

PRINT#l. "OUTPUT07, Ml X M2 X" ' Set the TempScan to SRQ on Alarm or 
Tngger 

PRINT#l, "OUTPUT07 ,M?X" Read the current SRE 

PRINT#l, "ENTER07" Computer screen shows M003 

LINE INPUT #2, M$ 

PRINT M$ 
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Event Mask N 
Type System 

Execu!Jon Deferred 

NO Clear Event Mask 

Nl Acquisition Complete 

N2 Stop Event 

N 4 Query Error 

N8 Dev1ce Dependent Error 

N16 Execution Error 

N3 2 Command Error 

N64 75% Buffer Full 

Nl28 Power On 

N? Event Mask Query Response IS Nnnn where nnn IS where (n>=OOO, 
n<=255) 

Th1s command d1rectly sets the Event Status Enable Register (ESE) ESE deterrnmes wh1ch 
conditions m the Event Status Register (ESR) are enabled to generate Event Status reg1ster 
B1t (ESB) m the Senal Poll Status Reg1ster See Sect1on 3 10 on the TempScan/1000 Senal 
Poll Model for complete details 

NO 

Nl 

N2 

N4 

N8 

N16 

646 

Mult1ple ESR b1ts can be enabled Simultaneously by Jssmng them sepa­
rately or by combmmg them m one command stnng The programmed 
event enables remam set unt1l a Clear Event Mask (NO) command 1s sent 
or the controller sends a *R command 

Sendmg the Acqms1t1on Complete (Nl) command allows the settmg of the 
ESB 1f the TempScan has deterrruned that the configured acqmsmon has 
completed 

Sendmg the Stop Event (N2) command allows the settmg of the ESB 
when the pre-defined stop event of a configured acquiSitiOn has occurred 

A query error (N4) IS set when an attempt IS made to read data from the 
output queue when no data are present or data m the output queue were 
lost Data may be lost when too many data are requested to be buffered 
m the queue (for example, 1ssumg mulllple commands to re1um data with­
out ever readmg them) 

A dev1ce dependent error (N8) 1s set when a confhct m programmed pa­
rameters ts detected Tins IS also referred to as a conflict error 

An executiOn error (N016) IS set when a parameter exceeds vahd hm1ts 
for a parucular command Th1s IS also referred to as Invalid Dev1ce De­
pendent Command Opuon (IDDCO) error 
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N32 A command error (N03 2) IS set when an Illegal command IS sent lo the 
TempScan/1000 This IS also referred to as Invalid Device Dependent Com­
mand (IDDC) error 

N64 A Buffer 75% Full Sendmg the N64 command Will allow the settmg of 
the ESB when the TempScan has deterrmned that the acqmsiiion buffer IS 
at least 75% full 

Nl28 A power on (N12 8) IS set whenever TempScan/1000 IS first powered up 
Of a * R IS ISSUed 

Example: 

PRINT#l, "OUTPUT07, NO X" 

PRINT#l, "OUTPUT07,N? X" 

PRINT#l, "ENTER07" 

LINE INPUT #2, N$ 

PRINT N$ 

PRINT#l, "0UTPUT07,NlN2X" 

PRINT#l, "0UTPUT07,N? X" 

PRINT#l, "ENTER07" 

LINE INPUT #2, N$ 

PRINT N$ 

PRINT#l, "0UTPUT07,M32 X" 

9/94 Rev 21 

Clear the ESE 

Read ESE 

Computer screen shows NOOO 

Set enable ESB senmg on pre-tngger count 
sausfied or acqmsition complete 

Read ESE 

Computer Screen shows N003 

Set SRQ on Event Detected (ESB) SRQ will 
now be generated when pre-tngger count IS 
saUsfied or the acquisition completes 
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Set Digital Outputs 
Type System 

Execution Immedtate 

Obankl,bank2,bank3,bank4 

Command Reference 

0 

Set D1g1tal Outputs wdl set the digital outputs or output range where each 
argument IS a b1t map of the correspondmg 8-b1t bank ( 0 <= bankn 
<= 255, bankn = 999) 

Q? D1g1tal Output Query returns the current state of the d1g1tal 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-b1t banks) on the TempScan/1000 to a certam settmg 

The bank to d1g1tal output mappmg IS as follows 

Bank D1g1tal Output 

I 1-8 

2 9-16 

3 17-24 

4 25-32 

Each argument represents the desired b1t mappmg for the correspondmg bank of d1g1tal 
outputs The argument IS a decimal number, which, when converted to bmary format IS the 
desired settmgs for that bank of digital outputs For example, an argument of 201 for bank2 
would be mterpreted m bmary as 11001001 (with 'I' as acuve high and '0' as acuve low) 
Th1s would affect the d1g1tal outputs of bank 2 as follows 

D1g1tal Outputs 

9 10 II 12 13 14 15 16 

high high low low high low low high 

It should be noted that the settmg of a bank wdl force the d1g1tal outputs to the specified 
settmg regardless of the current state of the d1g1tal outputs (such as If an alarm has been 
assigned to the output) 

If It IS desired to not affect a certam bank (maybe because It IS bemg used for alarm 
outputs), a value of 999 can be used for the argument for that bank This wdl effectively 
'mask off that bank from bemg updated 
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The TempScan/1000 has e1ght d1g1tal mput hoes and thirty-two d1g11al output hoes avatlable 
on a rear panel DB50 connector The d1g1tal output can be controlled e1ther "automatically" 
v1a the alarm settmgs or manually usmg the Set D1g1tal Outputs (0) command To detemune 
the d1g1tal output state, use the U Status commands 

The Set D1g1tal Outputs (0) command allows the user to enter an output range and spec1fy 
whether the output should be cleared (log1c false) or set (log1c true) Th1s command w11l 
force the spec1fied d1g1tal output to the spec1fied cond1t1on A "I" w1ll dnve the correspondmg 
d1g1tal output(s) h1gh L1kew1se a "0" w11l dnve the correspondmg d1g1tal output(s) low 

Each d1g1tal output lme Will dnve five (5) standard TTL loads All d1g1tal mput hnes are 
one-e1ghth (0 125) TTL loads All mputs are protected agamst damage from h1gh stat1c 
voltages Normal precautions should be taken to hm1t the mput voltages to -0 3 to +5 3 
volts All d1g1tal YO hoes are referenced to d1g1tal ground (Pm 20) The pmouts of the 
TempScan/1000 D1g1tal YO connector are descnbed m Sect1on 2 7 2 of the Installation chapter 

Example: 

PRINT#l, "OUTPUT07 ,O'X" 

PRINT#l. "ENTER07" 

LINE INPUT #2, N$ 

PRINT N$ 

PRINT#, 
"10UTPUT07,00,999,76,234X" 

PRINT#, "10UTPUT07,0'X" 

PRINT#l 

LINE INPUT #2, 0$ 

PRINT 0$ 

9/94 Rev 2 I 

Get the current state of the d1g11al outputs 

Screen shows 0128,255,065,024 

' Set banks 1,3 and 4 

Get the current state of the d1g1tal outputs 

Screen shows 0000,255,076,234 (note 
that bank 2 d1d not change) 
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Program Trigger Times 
Type Channel 

Execubon Deferred 

Pstart,stop 

p 

Program Tngger T1mes where start and stop are the start and stop ab­
solute t1mes, respectively and who have the format of the standard 
ume/date stamp (H MM SS TempScan!IOOO,mm/dd/yy) as descnbed m sec­
lion 3 6 2 

P? Programmed T1me Query prov1des the current start and slop limes m the 
form Pstart, stop 

The Program Tngger T1mes command may be used to set the tr1gger start and/or stop t1mes 
for an acqms111on that 1s configured for start and/or stop on Absolute T1me as configured 
by the Tngger ConfiguratiOn (T) command 

The Program Tngger T1mes command IS to be used m concert With the Tngger Configurallon 
command when 11 1s deSJred to begm and/or stop an acqms1llon on certaJn limes and/or 
dates The values of the start and stop t1mes are only used when the start and/or stop events 
have been configured for Absolute T1me 

If only the start lime IS needed the stop argument should be set to 00 00 00 0,00100100 
L1kew1se 1f only the stop lime IS needed the start argument should be set to 
00 00 00 0,00100100 

In add1t1on to the abll1ty to start/stop on a particular lime/date the TempScan has the abll1ty 
to stop/stop at a part1cular lime, mdependent of the date If the date for the start/stop lime 
IS of no concern then the date port1on of the lime/date field should be set to 00/00/00 In 
th1s way the TempScan can start or stop an acqms111on at a parllcular t1me regardless of 
the date Th1s feature IS particularly useful when usmg the auto-rearm feature of the TempScan 
smce 11 will allow the collectiOn of data at a particular lime each day Without user mtervenllon 

Example 

PRINT#l, "OUTPUT07, Sl2 54 00 O,Ol/01/93X" 

' Set the TempScan/IOOOS mtemal 
clock 

PRINT#l, "OUTPUT07, POl 00 00,0,01/01/93,02 00 00 O,Ol/Ol/93X" 

PRINT#l, "OUTPUT07, T9,9,0,0X" 

650 

' Set start(! 00 am) and stop(2 00 am) 
acqmsttiOn ttmes 

' Configure for start/stop on Absolute 
Time 
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Query Terminator 
Type: System 

Execubon. Deferred 

Qresponse,hll,scan,block,separator 
Set the query tenmnators with the parameters descnbed below 

Chapter6 

Q 

Q? Termmator Query will query the termmator settmgs where the response 
has the form Qresponse, hll, scan, block, separator 

The Query Termmators command IS used to set the query termmators, where response 
IS response termmator for general purpose quenes Issued by the controller These quenes are 
quenes that do not request High/Low/Last or AcqUisition Buffer data This termmator IS used 
m all query responses unless the query references data m the High/Low/Last registers or the 
AcqUisition Buffer These types of quenes have separate termmators as descnbed below 

The hll argument specifies the channel termmator to be used for quenes which request 
data res1dmg m the HighiLowiLast registers When this termmator IS specified the termmator 
will be mserted between each channels response when a HighiLowiLast register query request 
IS made The quenes that request High/Low/Last register data are U4, us, Ul3, R# 

The scan argument specifies the termmator which will follow each scan that IS output when 
a query request IS made for AcqUisition Buffer data When a query request IS made for 
AcqUisition Buffer data this termmator will be used to termmate each scan as It IS output 
to the mterface This will be true except for the last scan m the block In this case the 
tngger block termmator (see below) will be used to termmate the scan and the block The 
only query command which requests AcquiSition Buffer data IS the R command 

The block argument specifies the tenmnator which Will follow each tngger block that IS 
output when a query request IS made for AcqUisitiOn Buffer data When a query request IS 
made for AcqUisltlon Buffer data th1s tenmnator will be used to termmate each tngger block 
as It IS output to the mterface This tenmnator will be m effect dunng Read Buffer Data 
commands (R) commands It should be noted that the last scan m the trigger block to be 
output Will be termmated by the defined tngger block termmator rather than the scan 
tenmnator 

Each of the above arguments may be defined as follows 

Type IEEE-488 Sen a! 

0 None None 

I CR LFIEOI CR LF 

2 CR LF CR LF 

3 LF CRIEOI LF CR 

4 LF CR LF CR 

9/94 Rev 2 I 6 51 

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



Chapter6 Command Reference 

5 CRJEOI CR 

6 CR CR 

7 LF/EOI LF 

8 LF LF 

9 USER/EO! USER 

10 USER USER 

Where Type IS the argument and where USER IS the user defined term10ator as defined by 
the User Term10ator (V) command 

The fifth argument, separator, specifies whether or not a separator character should be 
placed between each returned read10g 10 the buffer scan data Th1s field wtll be 10 effect 
dur10g Read Buffer Data (R) commands The value of th1s field IS 10terpreted as follows 

0 - Place no separators 10 returned buffered scan data when 11 IS read 

I - Place a separator, whose value IS determ10ed by the current User Term10ator (V 
command) sett10g 1010 the returned buffer data when 1t IS read 

The follow10g table summanzes term10ator usage w1th all poss1ble commands 10 ASCII mode 
No term10ators are used 10 b10ary mode 

Command Response HLL Scan Block Separator 

RIX X 0 

R2X 0 X 0 

R3X 0 X 0 

R#nX X 

R#n-mX 0 X 

U4X 0 X 

usx 0 X 

U13X 0 X 

All others X 

Legend X - the term10ator 1s asserted at the end of the response 
o - the term10ator 1s asserted w1thm the reponse to separate channel and scan read10gs 
1f blank - the term10ator does not affect the command 
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Example. 

PRINTU. "OUTPUT07 ,C1-4,1X" Configure four channels (Type J) 

PRINT#1, "OUTPUT07, FO, OX" Configure Engr Unns Degrees C 

PRINT# 1, "OUTPUTO 7, Q7, 7 , 0, 0, OX" Set the nonnal and the HLL tennmators to 
LFIEOI and the scan and block tennmators 
to None 

PRINT#1, "OUTPUT07, Q?X" Get the current query tennmators 

PRINT#1, "ENTER07" Screen shows Q07,07,00,00,00 

PRINT#1, "OUTPUT07, U13X" Request the Last readmgs 

PRINT# 1. "ENTERO 7" Get readmg for channel 

INPUT#1 A$ 

PRINT# 1, "ENTERO 7 " 

INPUT#1 A$ 

PRINTJil, "ENTER07" 

INPUTJil A$ 

PRINT#1,"ENTER07" 

INPUT#1 A$ 

Screen shows +0 I 04 20 

Get readmg for channel 2 

Screen shows +00 10 40 

Get readmg for channel 3 

Screen shows - 0064 I 0 

Get readmg for channel 4 

Screen shows +0006 30 

PRINTJI1,"0UTPUT07,Q7,7,0,0,0X" Set the response to LFIEOI 
and the HLL, scan and block tennmators 

to None 

PRINT#l. "OUTPUT07, U13X" ' Request the Last readmgs 

PRINT#1, "ENTER07" ' Get readmgs for channels 1-4 Screen 
shows 

+0104 20 

+0010 40 

-0064 10 

+0006 30 
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Read Buffered Data 
Type Buffer 

Execullon. Deferred 

Command Reference 

R 

Rtype Read scan data from the acqUisition buffer where type IS the type of 
data request bemg made 

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 acqUisition 
buffer 

The type argument may be defined as follows 

I Read the oldest scan currently res1dmg m the acqUisitiOn buffer 

2 - Read the oldest complete trigger block currently res1dmg m the acqUisition buffer 

3 - Read all the scan data that currently resides m the acqUisition buffer 

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 Tngger 
ConfiguratiOn (T) command m this section) 

Smce the buffer of the TempScan/1000 IS orgamzed as a FIFO, the Read Buffer Data 
command will always read the oldest data available m the buffer first As the controller 
requests buffer scan data, the TempScan/1000 supplies the oldest avrulable scan After the 
scan 1s supplied, that scan 1s no longer available As scan data 1s read from the acqUisition 
buffer the data IS removed from the buffer and, thereafter, may not be reference or read 

These commands operate as follows When a Read Buffer Data (R) command 1s mterpreted 
the requested scan data (If 11 exists) IS moved, one scan at a lime, from the AcquiSition 
Buffer to the output queue where 11 will wait m state until the user removes 11 Once the 
data IS removed from the output queue, the next Read Buffered Data command may be 
ISSUed 

For each of these commands, 1f the appropnate amount of scan data IS not m the acqUisition 
buffer at the time these commands are Issued a Conflict Error will result 

The Scan Available b1t m the Status Byte (STB) register may be quened or Senal Polled 
to deterrnme 1f there IS any buffer scan data avrulable For a more complete descnptlon of 
how much data IS available m the acqUisition buffer at any particular lime the U6 (Buffer 
Status Stnng) command may be Issued 

The Set Query Terrnmators (Q) command deterrnmes the format for the terrnmators for 
acqUisition buffer data For additiOnal mforrnatwn regardmg the acqUisitiOn buffer terrnmators 
see the Set Query Terrnmators (Q) command m th1s section 
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Example• 

S% = 0 

Wh~le (S% and 8) = 0 

PRINT#l "SPOLL07" 

INPUT#2, S% 

WEND 

PRINT#l,"OUTPUT07,R1X" 

PRINT#l,"ENTER07" 

LINE INPUT#2, A$ 

9/94 Rev 21 

Chapter 6 

' Wait for a scan 

' Get the scan 
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Read Last Readings 
Type System 

Execution Deferred 

R#chans 

Command Reference 

R# 

Quenes Last readmg from the HLL Reg1sters for spec1fied channel(s), 
chans IS the des1red channel or range of consecutive channels to read 

The Read Last Readmgs command allows the user to query the Last readmg from the HLL 
Reg1sters for spec1fied channel(s) The chaos argument may have the form 

chans For a smgle channel (where I <= chans <= 992) 

hrstno-lastno For a range of channels (where I <= f1rstno, lastno <= 992) 

Th1s command will return a subset of the Query Last (Ul3) command It allows the spec1fymg 
of spec1fic channels w1thm the current channel configurauon Th1s command 1s useful for 
querymg spec1fic channels WithOut havmg unwanted channels returned The response to th1s 
command takes the same form as the U13 command, whereby each readmg conforms to the 
readmg output format specified by the Data Format (F) command In add1Uon, each channel 
1s termmated by the HLL termmator as spec1fied With the Q command 

If the specified channel, or a range of channels, IS not currently defined m the scan group 
as configured by the Channel ConfiguratiOn (C) command a Conflict Error w1ll be flagged 

Example• 

PRINT#1, "OUTPUT07,C1-32,1X" 

PRINT#1,"0UTPUT07,F1,0X" 

PRINT#l, "OUTPUT07, R#32X" 

PRINT#1,"ENTER07" 

+0103 20 

LINE INPUT #2, R$ 

PRINT R 

PRINT#1,"0UTPUT07,R#1-4X" 

Configure channels 1-32 for TC Type J 

Set format for engmeenng umts degrees F 

Get the Last readmg for channel 32 

Screen shows 

(channel 32 1s 103 2 C) 

Get the Last readmgs for channels 1-4 

PRINT#1, "ENTER07" Screen shows 

-0003 70+0005 60+0010 20+0024 40 (channel I 1s -3 7 C, channel 2 IS 56 C, 
channel 3 1s I 0 2C, 

LINE INPUT #2, R$ 

PRINT R# 
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Set Real Time Clock 
Type: System 

Execullon· Immediate 

St1me Set Real Ttme clock where t1me IS the deSired setUng for the current 
Ume and date 

S? Real Ttme Clock Query returns St1me where ttme will have the format 
as spectfied for the standard lime/date stamp output format 

s 

The Set Real Ttme Clock command 1s used to set the TempScans mternal real-lime clock 
The ume argument follows the same format as the standard ume/date stamp mput format as 
spectfied m Secuon 3 7 2 

The Set Real Time Clock command 1s used to set the battery backed mtemal real-ttme clock 
of the TempScan/1000 In order for the ttme/date stamped data to be accurate, the mtemal 
real-lime clock must be set to an accurate lime/date Once set, however, the battery-backed 
real-ttme clock will remember the current ttme, even when powered-off 

Example: 

PRINTU, "OUTPUT07, S 14 00 00 0, 4/30/93X" ' Current date and ltme 
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Trigger Configuration T 
Type Acqu!Sitton 

Execubon Deferred 

Tstart,stop,re-arm,sync 
Tngger ConfiguratiOn ts used to configure an acqutsttton of scan data 
where start and stop arguments are the start and stop events, respec­
ttvely, for the acqutsttton The re-arm argument ts a flag to deterrmne 
tf the untt should contmue acqumng after the ftrst acqutsttton completes 
And the sync argument ts a flag whtch deterrmnes tf the TempScan 
should synchromze the acqutsttton events wtth the mtemal ttmebases (see 
I command) 

T? Trrgger ConfiguratiOn Query returns Tstart, stop, ream, sync where 
start, stop, ream and sync as descrrbed above 

The Tngger Configuration command ts used to configure an acqutsttton of scan data start 
and stop arguments are the start and stop events, respecttvely, for the acqu!Sitton The vahd 
values of the start and stop arguments are defined below The re-arm argument ts a 
flag to deterrmne tf the umt should contmue acqumng after the first acqutsllton completes 
And the sync argument ts a flag whtch deterrnmes If the TempScan should synchromze 
the acquts!lton events wtth the mtemal ttmebases (see I command) Both the re-arm and 
sync arguments are flags and, as such, requrre a '1' to tum the given feature on and a 
'0' to tum the gtven feature off 

The start acquisition event detenmnes the way m whtch an acquiSition IS Signaled to begm 
Ltkewtse, the stop acqutsttton event deterrnmes the way m whtch an acqutsttton ts stgnaled 
to tenmnate Tins stgnal to stop or start on a certam event Will, at Urnes, be referred to as 
a "tngger" There are a number of ways to define these events/tnggers The vahd acqutsttton 
events are defined as follows 

Start/Stop Tngger Defirubons 

TnggerType Eventlfngger 

0 None - Event Not Defined 

I Tngger on Command(See "@" command) 

2 Tngger on GET (IEEE-488 only) 

3 Tngger on Talk (IEEE-488 only) 

4 Tngger on Channel Above Level ( L command) 

5 Trrgger on Channel Below Level ( L command) 

6 Tngger on TTL Stgnal Rtsmg 

7 Trrgger on TTL Stgnal Falhng 
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8 Tngger on Count (Y command) 

9 Tngger on Alann Tummg On (C command) 

10 Tngger on Alann Tummg Off (C command) 

II Tngger on Absolute T1me (P command) 

The Tngger Configurauon command IS the central command which controls how an acqmsllmn 
IS to be configured Upon executiOn of th1s command the TempScan enters the acqumng 
mode This Will be mdiCated on the front panel by the flashmg of the TRIGGER hght If 
a pre-tngger has been configured (via the Y command), then the samphng for pre-trigger 
data will begm at th1s lime 

Smce the Tngger Configuration command controls the configuration of an acquiSitiOn all 
other acquiSition dependent commands should be sent before the Tngger Configuration 
command IS sent to the TempScan The commands which should be sent to the TempScan 
pnor to the Tngger Configuration command will depend on the desued start and/or stop 
triggers For mstance, 1f configunng for Tngger on Command 11 would not be necessary to 
send the Set Tngger Level (L) command The followmg IS hst of trigger types and their 
associated reqmred pnor Issue commands 

Trigger Type Pre-Tng/Post Stop Required Pnor Issue Commands 

I yes I,Y 

I no I 

2 yes I,Y 

2 no I 

3 yes I,Y 

3 no I 

4 yes I,Y,L 

4 no I,L 

5 yes I,Y,L 

5 no I,L 

6 yes I,Y 

6 no I 

7 yes I,Y 

7 no I 

8 -- I,Y 
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9 yes I,Y,C,A (A IS optiOnal) 

9 no I,C,A (A IS opUonal) 

10 yes I,Y,C,A (A ts opt10nal) 

10 no I,C,A (A ts opuonal) 

II yes I,Y,P 

II no I,P 

It should be noted that tf the start and stop tnggers are of dtfferent types, a combmatton 
of the start and stop pnor tssue commands ts reqmred 

The Tngger Configuration Command ts used to configure the manner m whtch scans are to 
be acqmred It sets the sources to determme when an acqutstUon ts to be tmttated and when 
tt ts to be termmated It also determmes how these acqmstUon sources are to be (tf at all) 
synchromzed wnh the mtemal scan mtervals (I command) Ltkewtse, 11 may allow the 
acquiSition to re-enable nself (wtth the same configurauon) after the tmUal acqmsttton has 
been termmated 

The first parameter, start, defines the event that IS to take place m order for the 
TempScan/1000 to begm acqumng scans Thts event ts referred to as the Start Tngger When 
the TempScan/1000 has recogmzed that a Start Tngger has been encountered 11 wtll begm 
acqumng scans at that pomt The first of these scans, the Start Tngger scan, wtll be ume/date 
stamped for later reference Also, when the Start Tngger ts recogmzed the Tnggered Btl 
(02) of the Status Byte woll be set and the TRIGGER hght on the front panel wtll tum on 

The second parameter, stop, defines the event that ts to take place m order for the 
TempScan/1000 to stop acqumng scans Thts event ts referred to as the Stop Tngger When 
the TempScan/1000 has recogmzed that a Stop Tngger has been encountered 11 wtll stop 
acqumng scans at that pomt (unless post-stop count ts defined, see Y command) The last 
scan collected, the StopTngger scan, wtll be Ume/date stamped for later reference Also, 
when the Stop Tngger ts recogmzed the Tngger Btl (02) of the Status Byte wtll be cleared 
and the TRIGGER hght on the front panel wtll tum off 

The thtrd parameter, re-arm, determmes tf, after the tmttal acqmstUon, the acqmstUon should 
be re-enabled automatically If thts parameter ts set then after the Stop Tngger ts recogmzed 
and the acqmsttton termmated a new acqmstllon (wtth the same configuration) wtll be enabled 
automattcally In other words, after the termmallon of the prevtous acqmstllon the 
TempScan/1000 wtll tmmedtately begm another acqmstUon of the same configuratiOn 
Otherwtse, tf the parameter ts not set, new acqmstUons wtll remam dtsabled after the tmllal 
acqmstllon has tenmnated 
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The fourth parameter, synchron1 za t 1 on, detenmnes tf the Start Tngger should be syncbromzed 
wtth the mtemal Pre-Tngger Scan Interval (I Command) value If the Pre-Tngger Count (Y 
Command) IS defined thts parameter wtll be exammed to detenmne tf the Start Tngger should be 
syncbromzed wtth the mtemal Pre-Tngger Ttmebase Interval If so, then the Start Tngger, regardless 
of what pomt m time tt occurred, wtll be syncbromzed wtth the next occurrence of the Pre-Tngger 
Scan Interval 'ttck' In other words, tf the real Start Tngger occurs between Pre-Tngger Scan Interval 
'ttcks' then the acqutsttton wtll not begm unttl the next 'ttck' of the Pre-Tngger Scan Interval 
Otherwtse, the acqmsmon wtll begm as soon as the Start Tngger ts encountered 

Settmg the start parameter to 0 wtll dtsable the acqumng of scan, thts may be performed 
at any ttme dunng or after an acqutsttton The start parameter wtll automattcally be set 
to 0 upon the terrnmatwn of an acqutslllon unless the re-arm flag ts set to I 

Settmg the stop parameter to 0 wtll have the same effect as settmg the stop parameter 
to I (Stop on Count) wuh Post-Stop Count (Y Command) set to 0 In both cases, the Start 
Tngger scan wtll be collected and the acqutsttton tmmedtately terrnmated 

Example. 

PRINT#1, "OUTPUT07, I12 00 00 0, 00 01 00 OX" 

' Collect scans once every 12 hours then 
when Start Tngger occurs collect them 
once every mmute 

PRINT#l, "OUTPUT07, Y100, 10000, OX" 

PRINT#l, "OUTPUT07, T1, 7, 0, 1X" 

PRINT#l, "OUTPUT07,@X 

9194 Rev 21 

' Set pre-tngger count to 100, post-tngger 
count to 10000 and define no post-stop 
count 

' Start Tngger on @ command, Stop 
Tngger on post-tngger count (10000) and 
syncbromze the Start Tngger to the pre­
tngger ttmebase mterval 

' Issue Start Tngger (acqutsttton may 
begm as much as 12 hours from now 
because we syncbromzed wtth pre-tngger 
hmebase mterval) 
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User Status 
Type System 

Execution• Immed1ate 

Urequest 

Command Reference 

u 

Prov1des mformatmn about mtemal conditions to the TempScan and makes 
them available to the user where request IS an mteger number descnb­
mg the requested mformatmn 

Status commands are used to return mformat1on about vanous cond1t1ons of the TempScan/1000 
Refer to the table below for a descnptmn of the poss1ble request types 

REQUEST TYPE DESCRIPTION 

uo Query and clear Event Status Reg1ster (ESR) 

Ul Query the Status Byte Reg1ster (STB) 

U2 Query and clear Cahbrauon Status Reg1ster (CSR) 

U3 Query system setungs 

U4 Query current H1gh/Low/Last reg1sters 

us Query and clear current H1gh/Low/Last 

U6 Query Buffer Status Stnng 

U7 Query ass1gned alarm outputs 

us Query configured channels 

U9 Query d1g1tal mputs 

UIO Query memory opuon (m Kbytes) 

VII Query current alarm channels 

Ul2 Query last cahbrat1on t1me/date 

Ul3 Query last scan read 

Ul4 Query card IDs 

UIS Query product mformatmn 

The status of the TempScan/1000 may be read at any Ume w1thout mterfenng w1th normal 
operatiOn Any error conditiOns, except Cahbrat10n Errors, are cleared after the status stnng 
1s read by the controller Cal1bratmn errors are cleared when the TempScan/1000 IS calibrated 
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Status stnngs are returned when the TempScan/1000 ts next addressed to Talk The termmators 
used and the use of the End or Identtfy (EOI) hne can be changed wtth the Q and v 
commands 

If the TempScan/1000 ts configured to tngger on TALK, requestmg a status report wtll not 
cause the TempScan/1 000 to tngger 

The followmg paragraphs provtde more detatled mformatton about the u responses 

UO Reads and clears the Event Status Regtster (ESR) (See Secllon 3 9 for de-
tails on status reportmg) It responds wtth 

001 - Acqutsttton Complete 
0 0 2 - Stop Event 
004 - Query Error 
008 - Devtce Dependent Error 
016 - Execuuon Error 
0 3 2 - Command Error 
064 - 75% Buffer Full 
12 8 - Power-On 

U1 Read the Status Byte regtster (STB) The response to thts request ts the 
same as m an IEEE-488 Senal Poll except that btt 6 carnes the Master 
Summary Status (MSS) rather than the Request for Servtce The Status 
Byte regtster ts a read-only regtster whose bus correspond to those of the 
Servtce Request Enable (SRE) regtster wtth the addtllon of btl value 64 
whtch responds wtth the Master Summary Status The Master Summary 
Status btt mdtcates whether or not thts devtce needs servtce It responds 
With 

001 - Alarm 
0 0 2 - Tnggered 
004 - Ready 
0 0 8 - Scan A vatlable 
016 - Message Avrulable 
032 - Event Detected 
128 - Buffer Overrun 

U2 Read and clear the Cahbrauon Status Register (CSR) The response to th1s 
request IS the current contents of the Cal1brallon Status Regtster Th1s regis­
ter contams mformallon regardmg the caltbrauon of the TempScan and 
any errors encountered while attemptmg to calibrate the umt It responds 
With 

001 - Invahd Cahbrallon Keyword 
002 - Invahd Cal1bra11on Command 
008 - Cal1brauon Gam Error (Grun > or = 2) 
128 - In Cal1brauon Mode (Cleared only by the E command) 

U3 Query the current system settmgs Th1s command responds wtth the equtva­
lent of the followmg 

F?I?L?p?Q?S?T?Y? 

9/94 Rev 21 663 

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



Chapter 6 Command Reference 

U4 Reads the current Htgh!Low/Last data for all configured channels Refer to 
SectiOn 3 7 2 for the format of the Htgh!Low/Last response 

U5 Reads and resets the Htgh/Low/Last data Tins command performs exactly 
hke the U4 command except that 11 clears out the current Htgh and Low 
readmgs for all of the configured channels 

U6 Reads the Buffer Status Stnng The buffer status stnng conlalns current 10-
formatwn regardmg the current state of the acqmstllon buffer 
The current status of the acqmstlton buffer may be 10terrogated at any 
lime by tssumg the Buffer Status Stnng (U6) command As mentioned ear­
her, the U6 command IS a user query command whtch will return mforma­
lton regardmg the current state of the acqmstllon buffer The acqmstllon 
buffer holds scan data that has been tmllated by one or more tngger 
events Thts data ts held m tngger blocks wtthm the buffer Each tngger 
block defines one acqmsttiOn that has taken place The tngger blocks may 
be vartable 10 length The Buffer Status Stnng command provtdes the mter­
face m whtch the current acqmstllon buffer configurallon may be quened 

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

Blocks Available Thts field represents the total number of blocks currently 
contamed Within the buffer The total rercresents the total number 
of blocks that have been tnlh~ered A b ock need not be 
complete to be 10cluded 10 I IS total, 11 only needs to be 
tnggered Thts field also represents the number of tngfer blocks 
that the read block ts beh10d the current wnte block f there 
are no blocks available, then Blocks Available wtll be 0000000 

Scans A vatlable Thts field represents the total number of scans avatlable at the 
the ltme the U6 command was tssued It should be noted that 
pre-tngger data ts not available to the user unlll the defined 
trigger event has taken f,lace Thts total represents the total 
number of scans availab e across all blocks 10 the ac:J.mstllon 
buffer If there are no scans available m the buffer, en Scans 
A vatlable wtll be 0000000 

Current Read Pomter Thts field represents the current postlton wtthm the current read 
block Thts potnter ts relauve to the trtgger po101 whtch ts 
always onented at locallon 0 In other words tf, currently, pre-
tngger scans are bemg read the Current Po10ter wtll be less 
than 0 Ltkewtse, tf post-tn~~er scans are currentlfi be10g read 
the Current Read Po10ter wtl be greater than 0 f the current 
scan to be read IS the tngyer scan, then the Current Read 
Pomter will be 00000000 f the Current Read Pomter ts 
undefined tis value wtll be -0999999 
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Tngger Ttme Stamp Thts field represents the Ttme/Date that the tngger event 
occurred for the current read block Thts field takes on the same 
format as other lime/date stamp fields descnbed elsewhere m 
thts manual If the 'BBger event has not occurred, then thts field 
wtll have the value 00 00 00,00/00/00 

Stop Scan Pomter Thts field represents the locauon m the current read block that 
the stop event occurred Thts pomter wtll always be relattve to 
the tngger ~mnt wtth the tngger pomt always onented at 
locatiOn 0 mce the stop event must always occur after the 
trtgger event thts po10ter will always be greater than 0 If the 
stop event has not yet occurred at the lime of the U6 query, 
thts field wtll have the value of -0999999 

Stop Ttme Stamp Thts field represents the Ttme/Date that the stop event occurred 
for the current read block Thts field takes on the same format 
as other ttme/date stamp fields descnbed elsewhere 10 thts 
manual If the stop event has not r;et occurred at the ttme of 
the U6 que'6;j then thts field will ave the value 
00 00 00 00, /00/00 

End Scan Pomter Thts field represents the localion 10 the current read block that 
the end scan occurred Thts po10ter will always be relauve to 
the tngger ~0101 wtth the tngger po10t always onented at 
locatton 0 10ce the end scan must always occur after the 
trtgger event thts po10ter wtll alw':hs be greater than 0 If the 
end scan has not yet occurred at e Ume of the U6 query, thts 
field wtll have the value of -0999999 Thts field wtll always be 
the same as the Stop Scan Po10ter unless a post-stop count ts 
spectfied ( Y command) 10 whtch case the End Scan Po10ter wtll 
be greater than the Stop Event Pmnter by the value of the post-
stop count 

Block Status Thts field re':esents the status of the current read block If the 
current read lock ts not f"t completely wntten then the value 
of thts field will be 00 I the current read block has been 
comEietely wntten and has term10ated normally the value wtll be 
01 f, however, the current read block has prematurell 
termmated (because of user IOterventton) the value wil be 02 

It should be noted that tngger blocks are not asstgned a tngger block number per se The 
lrtgger block numbers referred to 10 the U6 examples (10 chapter 3) are relauve to the read 
and wnte blocks, respecttvely 

U7 Returns the 10put channel to dtgttal output channel asstgnments 10 the 
form A> Achan, output for each channel that ts currently asstgned to 
a dtgttal output 

US Reads the current configuratton set110gs for each channel configured 10 the 
TempScan Tius command returns the same mfonnat10n m as the c? com­
mand except that 11 returns 11 for all channels whtch are configured 

U9 Read the Dtgttal Inputs Thts command wtll read the current state of the 
dtgttal 10puts Thts funcuon ts performed by read10g each of the etght dtgt-
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666 

tal mputs convenmg each mput to a bmary (htgh IS I and low IS 0) and 
convenmg that aggregate bmary 8-btt number mto a decimal number The 
decimal number IS then returned as the response The response has the 
form (000 <= response <= 255) 

U1 0 Quenes the mstalled memory opllon Thts command wtll return the 
amount of memory mstalled (m Kbytes) 
The possible responses are 

0 0 2 56 256Kbyte option 
01024 I Meg optton 
04096 - 4 Meg opllon 
08192 - 8 Meg option 

Ull Quenes any channels that may be m alarm condtllon The response IS Sim­
ply the number (m a 3 byte format) whtch IS m alarm condition For ex­
ample a response may be 

001,008,013,026,812,990 

U12 Reads the last caltbrallon lime/date stamp The response IS the '#' (to dts­
tmgmsh 11 from other lime/date stamps) appended wtth the lime/date of 
the last cahbrauon For example 

#12 31 01 20,04/24/93 

U 13 Quenes the last scan read 

U14 Quenes the card types defined m the system Returns the card ID for all 
31 possible cards m the system V altd card IDs are 

-I - card not mstalled 

0 - TCcard 

I - Volts card 

2 - RID card 

NOTE Thts command can only be 1ssued when all channels are m an un­
configured state If any channel IS configured, the system will Issue a com­
mand conflict error m response to the Ul4 command 

U15 Quenes the product mformatmn The response to th1s command IS the cur­
rent product mformatton mcludmg revtston levels A typical response may 
be 

U18 

IOtech, TempScan1000, 1 0 

Quenes the acqmstlton states and vanous system flags Returns an mteger 
value <255 The btl mappmg of the response IS 
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.--, 7..-ls"'T'"" 15 ...... ; 14..,...~ 13....,.2....,.! l-.1 1---.10 I 
L...J YL..__ 

AcquiSition State 
00- Idle, no acqUISition armed or acquiring 
01 -Armed, acquiSition armed and may be 

acqumng pretngger data 
10 - Acqumng post-tngger data 
11 - AcqUiring post-stop data 

Timestamp1ng 
00 - limestamp1ng not enabled 
01 -Absolute t1mestamp1ng enabled 

Alarm Stamp1ng 
0 - Alarm stamp1ng not enabled 
1 - Alarm stamp1ng enabled 

N/U 

Power-up Sett1ng 
0- Power-up as last configured 
1 - Power-up under default configuration 

Acqu1s1t1on Block Available 
0 - No acqu1Slt1on block available 
1 - Acquisition block available 

F1gure 6 I. Ul8 811 Mapping 
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User Terminator 
Type System 

Execution Deferred 

Command Reference 

v 

Vn Set user termmator where (n>=O, n<=2SS) 

V? Query User Termmator returns Vn as descnbed above 

The User Termmator command 1s used to set the User Termmator value to any character 
whose numenc value (ASCII value) IS m the range 0 to 2SS The User Termmator may be 
used by the Q command to spec1fy a user defined termmator for any of the defined termmator 
types or as a readmg separator for the Read Buffered Data (R) command 

Example 
PRINT#l, 

PRINT#l, 

PRINT#l, 

"OUTPUT07,Ql,O,l,l,lX" 

"0UTPUT07,FO,OX" 

"OUTPUT07,V44X" 

PRINT#l,"OUTPUT07,Cl-4,1X" 

88lijW#I,"DUTPUT07,IOO 00 01 0,00 

PRINT#l,"OUTPUT07,Y0,1000,0X" 

PRINT#l,"OUTPUT07,Tl,8,0,0X" 

PRINT#l,"OUTPUT07,@X" 

PRINT#l,"OUTPUT07,RlX 

PRINT#l,"ENTER07" 

INPUT A$ 

PRINT# 1. "OUTPUTO 7, VS 8X" 

PRINT#l,"OUTPUT07,R1X 

PRINT#l,"ENTER07" 

INPUT A$ 

668 

Set the readmg separator flag to be ON 

Data format IS engr units - degrees C 
Set the User Termmator to be a comma 

(',') 
Configure channels 1-4 as TC type 
Configure scan mterval 

Configure acqms1t1on counts 

Configure acqmsitJOn, start IS command 
stop ts count 

Tngger the acqms1Uon 
Read a Scan 
Retneve the Scan 
Screen shows 

+0020 30,+0023 80,+0034 90,+0013 so 
' Set the User Tenrunator to be a colon 
(") 

Read a Scan 
' Retneve the Scan 
' Screen shows 
+0020 30 +0023 80 +0034 90 +0013 so 
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Set Table Entry Pointer w 
Type: System lmmed1ate 

Execubon • Immed1ate 

Wt,~ Set Table Enuy Pomter where t IS the table number and where ~ ( ~> = 
0, ~ <=255) 1s the des1red locatiOn m the table 

Returns Wt, ~ as defined above for the current enuy pomter for the cur­
rent table 

To use mput types other than the predefined types, the TempScan/1000 can be programmed 
w1th custom hneanzauon lookup tables The Set Table Enuy Pomter command sets the 
locauon pomter to a spec1fied locatiOn m the custom table 

This command IS used m conJunction w1th the Define Table (D) and Load Current Enuy 
(Z) commands to create custom tables Refer to the OperatiOns chapter for details on settmg 
up custom tables 

Example. 

PRINT#l,"OUTPUT07,Wl01,0X" 

PRINT#l,"OUTPUT07,Wl01,5X" 

PRINT#l,"OUTPUT07,W?X" 
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' Set table pomters to the first en tty m table 10 I 

' Set table pomters to the s1xth enuy m table 101 

' Return current table and enuy pomter 
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Execute 
Type System 

Execution Immediate 

Command Reference 

X 

X Execute precedmg command slnng 

Most commands are mterpreted and processed as they are received but are not executed unlll 
the Execute (X) command IS Issued Commands sent without an X are stored m an mtemal 
buffer and are not executed until an X IS recetved 

While a command hne IS bemg mterpreted, the front panel LEDs Will not be updated These 
LEDs will only be updated when the TempScan/1000 IS m a ready state In order to determme 
If the TempScan/1000 IS m a ready stale, perform a Senal Poll for the ready b1t (4) 

If multiple system commands are used m the same stnng, each use of the command must 
be followed by the Execute (X) command Any number of Execute commands may be 
mserted mto the same command stnng 

Example 

PRINT#l,"CLEAR07" 

PRINT#l,"OUTPUT07, *C" 

' Clear the TempScan/1000 

' Clear the current channel configurallon 

PRINT#l,"OUTPUT07,Cl-16,1 Cl7,2 ClB-32,3" 

PRINT#l,"OUTPUT07,U4" 

PRINT#l, "OUTPUT07,X" 

PRINT#l,"OUTPUT07,E?X" 

PRINT#l,"ENTER07" 

INPUT A$ 

670 

' Send channel configuratiOn 

' Get HLL for the new channel 
configurahon (ERROR Light turns ON) 

' Instruct the TempScan/1000 to execute 
liS command mput buffer Now the 
TempScan/1000 has Its new channel 
configuratton 

Fmd out what caused the error 

Relneve Error response 

Screen shows El28 -- Conflict Error 
due to fact that no channels were 
configured (C IS deferred) when the U4 
was executed (U4 IS Immediate) 
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Set Counts 
Type. Acqmsttton 

Execubon: Deferred 

Ypre,post,stop 

Chapter6 

y 

Set Acqmsttton counts where pre ts the pre-tngger count, post ts the 
post-tngger count and stop ts 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-tngger, and post-stop count to 
define the Size of the acqmSIIton The pre-tngger count cannot exceed the memory Size, but 
the post-tngger count can If the post-tngger count exceeds the memory Size, 11 IS the 
responSibtbty of the IEEE 488 controller to deplete the FIFO buffer as the data IS bemg 
collected, or a buffer overrun error wtll occur A Post Stop Event Count can also be assoctated 
wtth an acquiSitiOn to collect a counted amount of samples after the Stop Event occurs 

If a tngger IS encountered before the pre-tngger count IS satisfied, the TempScan/1000 wtll 
tngger but have fewer than the spectfied pre-tngger count m Its buffer The Buffer Status 
Stnng command can be used to query the box for the SIZe of the pre-tngger 

Example. 

PRINT# 1, "OUTPUTO 7, Q1, 0, 1, 1, 1X" Set the readmg separator flag to be ON 

PRINT#1, "OUTPUT07, FO, OX" Data format IS engr untts - degrees C 

PRINT#1,"0UTPUT07,C1-4,1X" 

PRINT#1,'0UTPUT07,IOO 00 01 0,0 
0 00 00 1 

Configure channels 1-4 as TC type J 

Configure scan mterval 

PRINT#1, 'OUTPUT07, Y100, 1000, SOX" ' Configure acqUISition counts 

PRINT#1,'0UTPUT07,NO N2 X" 

PRINT#1,"0UTPUT07,T1,8,0,0X" 

S% = 0 
WHILE (S% AND 32) 

PRINT#l , "SPOLLO 7 " 
INPUT#2,S% 

WEND 

0 

PRINT#1, 'OUTPUT07,NO N1 X" 

9/94 Rev 2 I 

' Configure ESB to be set when Pre­
tngger Count IS satisfied 

' Configure acquiSttton, start IS command 
stop IS count 

' Wall for the pre-tngger count to become 
satisfied 

' Confi~ure ESB to be set when 
acquJsJtton IS complete 
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S% = 0 
WHILE (S% AND 32) 

PRINT#l,"SPOLL07" 
INPUT#2,S% 

WEND 

PRINT#l,"OUTPUT07,U6X" 

PRINT#l,"ENTER07" 

INPUT A$ 

0 

Command Reference 

' Wait for the acquiSIUon to become 
complete 

Get Block Status Stnng 

Retneve the response 

Screen shows 

0000001,0001151,-0000100,10 02 02 0,04/24/93,00001000,10 23 30 0,04/24/93,000010 
50,01 

672 

' Indicatmg that 100 pre-trigger scans were 
acqmred 
' 1000 post-tngger scans were acquired and 
' 50 post-stop scans were acqmred 

9/94 Rev 2 I 
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Command Reference 

Load Current Entry 
Type. System 

Execution: Immed1ate 

Zl1, S1, 01. 

Chapter6 

z 

Load Current Entry where h IS g1ven hnut entry (a s1gned ASCII 16-bll 
mteger), s1 IS g1ven slope entry (a s1gned ASCII 32-blt mteger), o1 IS 

g1ven offset entry and where 1 IS the current Table Index Pmnter Upon 
execution of th1s command the Table Index Pmnter w11l be mcremented 

Z? Query Table entry returns Zh, s1, 01 as descnbed above for the current 
table at the entry pomted to by the current table's entry pomter 

To use mput types other than the predefined types, the TempScan/1000 can be programmed 
w1th custom hneanzat1on lookup tables The Load Current Entry command loads the custom 
table With Its values (hmll, slope and offset) Th1s command IS used m conJUnction w1th the 
Define Table (D) and Set Table Entry Pomter (W) commands After data 1s loaded mto the 
table usmg the Z command, the table location pomter IS automatically mcremented In add1t1on, 
the table location pomter IS mmahzed by the D command or can be set by the W command 
Refer to the Operations chapter for deta1ls on settmg up custom tables 

Example: 

PRINT#!, "OUTPUTO?,Z-12345, 18035507,31706X" 

PRINT#l, "OUTPUT07,Z?X" 

9/94 Rev 2 I 

'Load current entry w1th 
L1m1t = - 12345 
Slope = I 075 (I 075 * 224) 
Offset = 123 85 (123 85 • 28) 

'Apply prec1s1on voltage 

'Return current entry parameters 
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Calibration 

7.1 Introduction 

Although each TempScan/1000 system IS calibrated pnor to shipment from the factory, the 
TempScan/1000 features an optional calibration mode With spec1fic commands for callbratmg 
the offsets and gams The master chass1s stores correctiOn constants for offset and gam for 
each sllde-m card m the system (up to 31 cards) These constants are preserved m nonvolatile 
memory and are unaffected by power outages Note that once calibrated, the sllde-m cards 
are marned to theu current slot locatiOn untd recallbrat10n occurs 

A spectal calibration program, CALIB BAS, 1s mcluded on a d1sk prov1ded with each 
TempScan/1000 Th1s program allows the user to calibrate a TC, Volts or RTD card on the 
master umt Th1s program can also be mod1fied m order to calibrate cards w1thm slave umts 
Refer to the program comments for deta~ls 

7.1.1 

CAUTION 
To msure accurate measurements from the TempScan/1000, cahbral1on 
should only be performed by an authonzed metrology lab Fwlure to do 
thiS may result m faulty performance and necessitate subsequent sei"VIces 
of an authonzed metrology Jab. 

NOTE 
Cahbral1on should not be performed unless the TempScan/1000 bas been 
powered-on for at least one hour 

Calibration Mode and Password 

To perform calibration, the calibration mode must be enabled The Enter Calibration Mode 
command "K" enables calibration, where "pw" IS the five-d1g1t password currently configured 
for the umt The TempScan/1000 1s sh1pped from the factory w1th a default password of 
"12345" The factory-mstalled calibration password can be mod1fied by the "*Kpw" (Change 
Password) command, once calibration mode has been entered 

Attempts to execute calibratiOn commands w1thout entry to calibratiOn mode w1ll result m a 
cahbrallon 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 mstalllng the CAL 
JUmper clip ms1de the TempScan/1 000 as descnbed below, and executmg the * Kpw command 
to change to a new password Note that the *Kpw command ts ava~lable only 1f calibratiOn 
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mode has already been enabled by a previOus Kpw command, or If the CAL JUmper chp IS 
m 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 hne cord from the umt 

2 Remove the screws from the top cover plate and hft the cover plate from the umt 

WARNING 

Make sure the AC power cord has been disconnected before removmg 
the cover Dangerous A C voltages are present when the power cord IS 
connected 

3 Install a JUmper chp on the JP-1 0 header (marked CAL) as shown m the figure below 
Replace the cover plate temporanly, reconnect the AC hne cord, and execute the *Kpw 
command to enter a new password Tum off the umt, disconnect the hne cord and 
remove the CAL JUmper chp when password entry IS 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 
proceedmg with calibratiOn 

SIMM SIMM 

JPBc__ _ _, c__ _ _,JP7 

Figure 7 1 Installmg the Cal Jumper Chp 
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7 .1.1.3 Calibration Mode Indicator 

To denote whether or not calibratiOn mode has been activated, bit 7 m the CalibratiOn Status 
Register will be set after a valid K command has been executed This bit IS cleared by the 
E command Refer to Secuon 3 9 I and the U2 command for details 

7.1.1.4 Calibration Command Active Indicators 

Smce the calibratiOn commands require a few seconds to complete, the trigger LED will 
flash to md1cate that a calibration command IS acuve When this md1cator IS off, the next 
step m the procedure can be started 

7.1.2 Thermocouple Card Gam/Offset Calibration 

To begm, calibration mode must be enabled with the "Kpw" command 

A preciSion voltage source must be applied to channel I of each scannmg module of the 
system which IS to be calibrated This voltage source must be able to supply highly-accurate 
voltage values from 0 to 100 millivolts The TempScan/1000 reqmres a voltage source wnh 
accuracy of ±0 05 

CalibratiOn commands refer to channel "n" (channel I of each card), as md1cated m the 
followmg 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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Exp/10#12 737 769 

Exp/10#13 801 833 

Exp/10#14 865 897 

Exp/10#15 929 961 

Connect prectston voltage source to the channel to be cahbrated Use standard copper 
hookup wue Do not use thermocouple wue 

2 Ensure software dtgttal filtenng ts enabled Enter "*WI" tf tt ts not 

3 Offset cahbratton for channel "n" 

Set cahbratton source to 0 0 mtlhvolts Enter "Hn" Watt for command to complete 
(Refer to Sectton 7 l I 4) 

4 Gam cahbratmn for channel "n" 

Set source to -50 0 mtlhvolts DC Enter "G n,l" 

Watt for command to complete 

Set source to +50 0 mtlhvolts DC Enter "G n,l" 

Watt for command to complete 

Tennmate cahbratton mode by executmg the "E" command Thts completes thennocouple 
gam and offset cahbratton 

7.1.3 Temperature Sensor Calibration Setup 

The TempTC/32 has four on-card temperature sensors used for cold-Junction compensation 
of the thennocouple Signals When cahbraung these cold JUnctton sensors, four thennocouples 
must be attached to channels adJacent to the sensors On each card these four separate 
channels must be supphed wtth an accurate thennocouple stgnal of known wann-Juncuon 
temperature ThiS may be accomplished wtth an accurate thennocouple calibration source or 
by means of accurate measurement of the temperature of the exJStmg thennocouple heat 
sources If a thennocouple cahbrauon source IS used, thennocouple wtre of the appropnate 
type must be used to make the connectton to the TempScan/1000 or Exp/10 expanSion 
chaSSIS 

Note Although thiS IS temperature sensor cahbrabon, the thermocouple 
stgnal ts apphed to the channel mput and does not 1mply attaclung 
anytlung to the temperature sensor 1tself 

Due to the htgh-speed channel scanmng ctrcuttry m the TempScan/1000, a low tmpedance 
source, hke a thermocouple, IS reqmred to ehmmate maccuractes due to charge IDJeCtion 
Some thennocouple Simulators have a htgh output tmpedance that may cause the TempScan/1000 
to read thetr outputs maccurately 
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To ensure accurate cahbrauon of the cold JUnction sensors, an accurate thermocouple placed 
m an tee bath, or tce-pmnl devtce hke the Omega model TRCIII tee pomtTM Reference Cell 
ts recommended The thermocouple JUnctton provtdes an excellent low tmpedance source for 
the measurement 

OMEGA IJMTSS 125LJ.6 
s• Probes 

Copper 
Shun! 

OMEGA TRCIII 
Ice polntTII Reference Cell 

0 

0 

TempTC/32 Card 

Ftgure 7 2 Cold Juocbon Sensor Cahbraboo 

If a temperature other than 0 degrees Celsms ts desrred, the followmg configuratton can be 
used to stmulate thermocouple temperatures 

Ftgure 7 3_ Non-Zero Cahbraboo 

9/94 Rev 2 I 
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Chapter? Calibration 

Usmg the standard voltage vs temperature table for the desued thermocouple, wh1ch 1s 
published by the Nat10nal Techmcal Information Serv1ce (NTIS) of the U S Deparunent of 
Commerce, a voltage correspondmg to a temperature can be set on the voltage source 

If a thermocouple stmulator/cahbrator IS used, 11 must have an output Impedance of less than 
10 Ohms (should be a voltage source), stmtlar to a real thermocouple For calibrators havmg 
a htgher 1mpedance, attachmg a capac1tor across Its output as shown below should allow 11 
to provtde accurate temperature values to the TempScan/1000 The capacitor must be a low 
leakage film capacitor m the 3 3 to 4 7 J!F range 

I 
I 

....... 
!L 

..... I ... 10 "' I I I I I I 

fin injfijjjlll Ill Ill Ill I !Ill I U ................. ·~-· 
TempTCI32 Card 

r 

F1gure 7 4. Calibration With lhgb Impedance Calibrator 

7.1.4 Temperature Sensor Calibration Procedure 

Cold-Junction calibration commands refer to channel "n", as mdtcated m the followmg table 

UNIT CARD 1 CHANNEL CARD2CHANNEL 

TempScan/1000 I, 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/10#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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UNIT CARD 1 CHANNEL CARD 2 CHANNEL 

Exp/10 #8 481, 485,497,501 513,517,529,533 

Expll0#9 545,549,561,565 577,581,593,597 

Expi!O#IO 609,613,625,629 641,645,657,661 

Expi!O #II 673,677,689,693 705,709,721,725 

Expi!O #12 737,741,753,757 769,773,785,789 

Expll0#13 801,805,817,821 833,837,849,853 

Expll0#14 865,869,881,885 897,901,913,917 

Expll0#15 929,933,945,949 961,965,977,981 

Command fonnat "J n,m,XXXX X", 
where n= channel, m=thermocouple type, XXXX X=temperature, m degrees C 

Pnor to cahbratmg the temperature sensors, venfy that software dtgnal filtenng ts enabled 
If not, enable the filtenng usmg the *Wl command 

The J command must be entered for the spectfied four channels on each card to be calibrated 

Example Card I of Expi!O #13 has a type K thermocouple on channel I, type J on channel 
5, type E on channel 17, and type R on channel 32 

Channel I IS presently at 23 I degrees C and channel 5 ts at 24 8 degrees Channel 17 ts 
at 23 7 degrees, and channel 21 IS at 22 9 degrees 

ENTER "JBOl, 2, 23 1" 

Watt for command to complete (Refer to Section 7 I I 4) 

ENTER "J805,1,24 8 " 

Wan for command to complete 

ENTER "J817,4,23 7" 

Watt for command to complete 

ENTER "J821, 5, 22 9" 

Wan for command to complete 

Repeat above procedure for each thermocouple channel to be calibrated Termmate calibration 
mode wtth the "E" command Thts completes thermocouple card calibration 
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7.1.5 Volts Card Gain and Offset Calibration 

To begm, CalibratiOn mode must be enabled wtth the Enter Calibration Mode (Kl command 

A prectston voltage source must be applied to channel I of each scannmg module of the 
system whtch ts to be calibrated Thts voltage source must be capable of supplymg 
htghly-accurate voltage values from I 00 millivolts to 10 volts The TempScan/1 000 requtres 
a voltage source wtth accuracy of +0 05 

Calibration commands refer to channel "n" (channel I of each scanmng module), as mdtcated 
m the followmg table 

UNIT CARDlCHANNEL 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 

Exp/10#12 737 769 

Exp/10#13 801 833 

Exp/10 #14 865 897 

Exp/10#15 929 961 

Connect prectston voltage source to channel to be calibrated Use standard hookup wtre 
Do not use thermocouple Wire 

2 Offset calibration for channel "n" 
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Calibration 

Set source to 0 0 mtlhvolts Enter "Hn" Wan for command to complete 
(Refer to Section 7 I I 4) 

3 Gam calibration for channel "n" 

100 mY ranze 

Set source to -100 0 mtlhvolts DC 

Enter "G n, 11" 

Watt for command to complete 

Set source to + 100 0 mtlhvolts DC 

Enter "G n, 11" 

Watt for command to complete 

I yolt range 

Set source to -I 0 volts DC 

Enter "G n, 12" 

Wan for command to complete 

Set source to +I 0 volts DC 

Enter "G n, 12" 

Watt for command to complete 

5 yo!t range 

Set source to -5 0 volts DC 

Enter "G n,l3" 

Watt for command to complete 

Set source to + 5 0 volts DC 

Enter "G n, 13" 

Watt for command to complete 

1 0 yolt ramre 

Set source to -10 0 volts DC 

Enter "G n, 14" 

Watt for command to complete 

Set source to -10 0 volts DC 

9/94 Rev 2 I 
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Enter "G n, 14" 

Wait for command to complete 

Repeat above procedure for each volts channel to be calibrated Termmate cahbrat10n mode 
With the "E" command This completes volts card gam and offset calibration 

7.1.6 RTD Card Gain and Offset Calibration 

To begm, Cahbral!on mode must be enabled With the Enter Cahbrat10n Mode (K) command 

CalibratiOn commands refer to channel "n" (channel I of each scannmg module), as Indicated 
m the followmg table 

UNIT CARD 1 CHANNEL CARD 2 CHANNEL 

TempScan/1 000 I N/A 

Exp/10 #I 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 

Offset calibration for channel "n" 

Short Rl-, Sl-, Sl+, Rl+ of channel "n" together 
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Enter "Hn" 

Wa1t for command to complete (Refer to Sect10n 7 I I 4) 

2 Gam cahbrat10n for channel "n" 

Chapter7 

H 3-wue RID's are bemg osed, attach a preCISIOn 3-wlfe resistance source of xxx xx 
ohms to channel "n" 

Enter "*G, xxx xx" 

Enter "Gn, 16" 

'Enter ohms bemg apphed 

Wall for command to complete 

H 4-mre RTD's are bemg used, attach a prec1s10n 4-wue resistance source of xxx xx 
ohms to channel "n" 

Enter ''*G, xxx xx" 
Enter "Gn, 17" 

'Enter ohms bemg apphed 

Wrut for command to complete 

Repeat above procedure for each RTD card to be cahbrated Termmate cahbrat1on mode 
w1th the "E" command Th1s completes RID card gam and offset cahbrauon 
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Character Codes and IEEE Multiline Messages 

soo 0 SIO 16 $20 32 $30 
NUL OLE SP 0 

00 16 

$01 I $11 17 $21 JJ $31 
SOH DCI I I 

GTL u.o 01 17 

$02 2 $12 " $22 34 $32 
STX DC2 2 

02 " 
$0hx 3 $13 19 $23 " $33 

DC3 # 3 
03 19 

$04 4 $14 20 $24 36 $34 
EOT DC4 $ 4 

soc OCL 04 20 

$OS s '" 21 "' 37 "' ENQ NAK % 5 
PPC PPU OS 21 

""'CK 
6 $16 22 $26 38 $36 

SYN & 6 
06 22 

$07 7 $17 23 $27 39 $37 
BEL ETB 7 

07 23 

$08 8 $18 24 $28 40 $38 
BS CAN ( 8 

GET SPE 08 24 

'
09

HT 
9 $19 2S $29 41 $39 

EM ) 9 
TCT SPD 09 2S 

$0A 10 "~us 26 
$2A 42 $3A 

LF • 
10 26 

SOBVT II ""ESc 27 $28 43 $38 
+ 

II 27 
socFF 12 SICFS 28 S2C 44 $3C 

< 
12 28 

13 SID 29 $20 " $30 SODCR GS - = 
13 29 

SOE 14 SIERS so 30 S2E 46 $3E 

14 30 

$OF " $IF US 31 S2F 47 S3F 
Sl I 

" UNL 

ACG UCG LAG 

ACG = Addressed Command Group 
UCG = Umversal Command Group 
LAG = L1sten Address Group 

> 

? 

" $40 64 "0 80 $60 96 $70 
@ p p 

00 16 SCG SCG 

" $41 " "I " $61 97 $71 
A Q a q 

01 17 SCG SCG 

so $42 66 m 82 $62 98 $72 
B R b r 

02 " SCG SCG 

" $43 67 m 83 $63 99 $73 c s c s 
03 19 SCG SCG 

S2 $44 .. $54 84 $64 100 $74 
D T d I 

04 20 SCG SCG 

" $4S 69 "' " $6S 101 "' E u e u 
OS 21 SCG SCG 

S4 $46 70 .,. 
" $66 102 $76 

F v f v 
06 22 SCG SCG 

" $47 G 71 "' 87 $67 103 $77 
w g w 

07 23 SCG SCG 

S6 $48 72 "' 88 $68 104 $78 
H X h X 

08 24 SCG SCG 

" $49 73 "'v 89 $69 lOS $79 
I I y 

09 2S SCG SCG 

S8 $4A J 74 $SA 90 $6A 106 $7A z J z 
10 26 SCG SCG ,. ... " ., . 91 $6B 107 $78 

K [ k [ 
II 27 SCG SCG 

60 $4C 76 sse 92 $6C 108 $7C 
L I I I 

12 28 SCG SCG 

61 $4DM n SID 93 $60 109 $70 
1 m I 

13 29 SCG SCG 

62 $4E 78 SSE 94 S6E 110 $7E 
N • n -

14 30 SCG SCG 

63 $4F 79 $SF 9S S6F Ill $7F 
0 - 0 DEL 

" UNT SCG SCG 

TAG SCG 

TAG = Talk Address Group 
SCG = Secondary Command Group 

AI 

112 

113 

114 

liS 

116 

117 

118 

119 

120 

121 

122 

123 

124 

"' 
126 

127 
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AppendixB 

B.l Command Summary 

Command Code Descnptmn 

Tngger On Command @ Tngger on receipt of an @ 

Flush Acqmsibon Buffer *B Flush any data currently m the 
acqUISition buffer 

Clear Channel Conlig *C Clear out the channel configurauon so 
that no channels are configured 

Restore Factory Setbngs *F Restore umt to factory configuratiOn 

Set RTD Gam Cahbrabon *Greference po~nt Set RTD Gam Calibration 
Reference reference po~nt to specified 

number of ohms 

G? Return present reference pomt settmg 

Change Cahbrabon • K 
Keyword 

Power-on Reset *R 

Power-up Setbugs * S 0 

*Sl 

Software DigJtal Fdtenng *WO 

*Wl 

9/94Rev 21 

Allow changmg of user-defined 
cahbrauon password 

Equtvalent to hardware reset 

Power-up under last known 
configurabon (default) 

Power-up under factory default 
configuratiOn 

Disable software digital filtenng for 
thermocouple cards 

Enable software digital filtenng for 
thermocouple cards (default) 

B I 
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Command Summary 

Ass1gn Alarm Output 

Configure Channels 

Deline Custom Table 

Error Status 

B2 

A 

AppendJXB 

Set alarm condlllon With channels 
ass1gned to d1g11al output 

Returns channels ass1gned to d1g1tal 
output 

Cchans,type[, [lowsp], [h>ghsp], [hyst] 

Dt,c,p,l,h,e 

EOOO 
EOOl 

E002 

E004 

EOOB 
E016 

E032 

E064 

El28 

Configure the channels for the 
TempScan and 1ts slave umts 
Channel(s) and type are requ~red 
arguments, while lowsetpmnt, h1gh 
setpmnt and hysteresiS are optional 

Returns current channel configuratiOn 

Deline a custom table where t IS the 
table number to be defined, c IS the 
card type, p IS the PGA value, 1 IS the 
low hm1t, hIS the lngh !unit and e IS 
the number of entnes 

Returns custom table selections 

Returns present error cond1t1on of the 
TempScitn/1000 

No error has occurred 
Invahd dev1ce dependent command 
(IDDC) 

Inval1d dev1ce dependent command 
optmn (IDDCO) 

Channel configuration error 

Cahbratlon error 

Tngger overrun 

Open TC or Range Error 

Custom table error 

Command confhct error 
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Data Format Fengr,format 

Cahbrate Cbannel Gam Gchannel, type 

Cahbrate Cbannel Offset Hchannel 

Set Scan Interval Inorrn, acq 

Command Summary 

Configure the mput and output 
formats 

engr IS the engmeenng umts Vahd 
options are 
0- degrees Celsms (default) 
I - degrees Fahrenheit 
2 - degrees Rankme 
3 - degrees Kelvm 
4- Volts 

format places the readmgs m a 
format the user deSires to work With 
V ahd optiOns are 
0- Engmeenng Umts (defaull) 
I - Bmary (Low Byte/High Byte) 
2- Bmary (High Byte/Low Byte) 
3 - Counts (ASCIT) 

Query the data format 

Calibrate the correction gam constants 
for given optiOn card where channel 
IS a channel number and type IS the 
channel type 

Calibrate the correctiOn offset 
constants for given option card where 
channel IS a channel number 

Set the nonnal and acqmsition scan 
mtervals which have the form 
hh mm ss t 

Return scan mterval selection 

Cahbrate Cold Juncbon 
Offset 

Jchannel,type,reference temperature 

Enter Cahbrabon Mode Kkeyword 

9194 Rev 2 I 

Calibrate the cold-junction offsets for 
cold-junchon compensahon of the 
thermocouple signals 

Enter Calibration Mode If the keyword 
(which IS the password) IS correct 

Returns KKeyword 

B3 
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Command Summary 

Set Tngger Level 

SRQMask 

Event Mask 

Set D1g~tal Outputs 

B4 

Lchan,level,hyst 

MOOOO 

MOOl 

M002 

M004 

MOOS 

M016 

M032 

Ml28 

M? 

NO 

Nl 

N2 

N4 

N8 

N16 

N32 

N64 

N128 

Appendix B 

Sets the level a~amst wh1ch the testmg 
of channel readmgs should he 
performed 

Chan IS the channel on wh1ch to test 
the level condttiOn, 1 eve 1 IS the 
level wh1ch readmgs are tested agamst 
and hys t 1s the hysteresis level 

Query the the current level settmgs 

Power-on default mask value 

SRQOnAlarm 

SRQ On Tngger Event 

SRQOn Ready 

SRQ On Scan Available 

SRQ on Message Avatlable (MA V) 

SRQ On Event Detected 

SRQ on Buffer Overrun 

SRQ Mask Query 

Clear event mask 

Acqutsttton complete 

Stop Event 

Query Error 

Devtce Dependent Error 

Execution Error 

Command Error 

75% Buffer Full 

Power On 

Event Mask Query 

obankl,bank2,bank3,bank4 

Q? 

Set any of the 32 dtgttal outputs 
(separated mto four 8-btt banks) to a 
specdied setting 

Return current state of dtgttal output 
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AppendJxB 

Program Tngger T1mes 

Query Tenninator 

Read Buffered Data 

Read Last Readmgs 

Set Real Time Clocks 

Tngger Configuration 

9/94 Rev 2 I 

Pstart,stop 

Command Summary 

Set the tng~er start and/or stop Urnes 
for an acqutsttton configured for start 
and/or stop on Absolute lime 

Provtde current start and stop ttmes m 
the form Ps tart, stop 

Qresponse,hll,scan,block,separator 

Q 1 Set the query terrnmators with the 
followmg parameters 

Q? 

Rtype 

R#chans 

St~me 

response ~ response termmator 
hll- channel terrmnator 
scan- terrnmator whtch follows each 
scan output 
block- terrnmator whtch follows 
each tngger block output 
separator- whether or not a 
separator character should be used (0 
or I) 

Return current terrrunator settmgs 

Read scan data from the acqutslllon 
buffer where type IS the type of data 
request bemg made 

Returns the contents of the data buffer 

Quenes the last readmgs from the HLL 
Regtsters for spectfied channels 

Set the TempScan's mternal real-ttme 
clock 

Returns S t 1me 

Tstart,stop,re-arm,sync 

85 
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Command Summary Appencbx B 

Tl Confa;ure an acqms111on of scan data 
w1th e followmg parameters 

start -start event 
stop- slop event 
re-arm- delennme 1f the uml should 
conlmue acqumng after the first 
acquiSiflon completes 
sync - deternunes 1f acqmslllon 
events should be synchromzed wnh the 
mtemal tJmebases 

T' Returns the presenltngger 
configurauon 

User Status uo Query and clear the Event Status 
RegiS!er (ESR) 

Ul Query the Status Byte Reg1ster (STB) 

U2 Query and clear Cahbrallon Status 
Register (CSR) 

U3 Query system sellmgs 

U4 Query current H1gh/Low/Last registers 

us Query and clear current H1gh/Low/Last 

U6 Query the Buffer Status Stnng 

U7 Query assmged alarm outputs 

UB Query configured channels 

U9 Query d1g1tal mputs 

UlO Query memory opt1on (m Kbytes) 

Ull Query current alarm channels 

Ul2 Query last cahbrallon lime/date 

Ul3 Query last scan read 

Ul4 Query card IDs 

UlS Query productmfonnauon 

User Temunator v Set the User Tennmator value to any 
character whose numenc value (ASCII 
value) ISm the range 0 to 255 

V' Returns the present user tenrunator 
value 
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Appendix B 

Set Table Entry Pomter Wt,~ 

Execute X 

Set Counts Ypre,post,stop 

Y? 

Load Current Entry 

Z? 

Query ? 

9/94 Rev 21 

Command Summary 

Set the locatton pomter to a spectfied 
locatiOn m the custom table where t ts 
the table number and > IS the destred 
locatton m the table 

Returns present table entry pmnter 

Execute precedmg command stnng 

Use to select a pre-, post-tngger, and 
post-stop count to define the stze of the 
acqmsitiOn 

Return current Acqutstllon Count 
selection 

Load the custom table wtth tts values 
hmtt(h), slope(s,) and offset(o1 ) 

Returns the present custom table 
values for the current table at the entry 
pomted to by the current table's entry 
pmnter 

Return the present configuratton or 
mode of the command precedmg the 
? 
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Appendix C 

C.l TempScan/1000 Error Messages 

EOOO No error has occured 

EO 01 Invahd deviCe dependent command (IDDC) Due to a command syntax 
error 

E002 

E004 

EOOB 

E016 

E032 

E064 

E128 

9/94 Rev 2 I 

Invahd devtce dependent command opuon (IDDCO) A command 
parameter was out of range or nussmg 

A Channel Configuration Error, E004, mdtcates that a channel has been 
mappropnately configured, either because the channel IS not present or 
because the specified channel type IS not compatible wtth the card type 
mstalled 

A Cahbrauon Error, E!l08, occurs when the card cahbratton has failed 
or has been mappropnately cahbrated 

A Tngger Overrun Error, E016, occurs when the card cahbrauon has 
failed or has been mappropnately cahbrated 

An Open TC Error or Range Error, occurs when the hardware cucmlry 
detects an open thermocouple, or when the software detects the AID 
mput has maxed out or exceeded Its hneanzallon hmtts 

Custom Table Error, E064, mdtcates that a Custom Table has been 
mappropnately defined or has not been loaded properly Thts error 
usually occurs because Custom Table IS out of memory or the 
mappropnate specificatiOn of the Custom Table LocaUon Pomter (K 
command) 

A Command Conflict Error, El28, mdtcates the Issuance of a command 
that IS m conflict With other commands that have been Issued or the 
current configurallon Thts error usually occurs when a command IS 
Issued that cannot be performed because of the current state of the 
TempScan/1000 For mstance, If the Ttmebase Interval (I command) IS 
Issued dunng an acqmstllon (!start 0 ) 
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