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1 Before You Start

1.1 Introduction

1.2 Standard Equipment

 ●

 ●

 ●

 ●

 ●

 ●

 ●

1.3 Safety Information

Warning Caution 

plained in 

1.3.1  Warning

 ●
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 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

1.3.2 Cautions

 ●

 ●

 ●

 ●

 ●

 ●
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Table 1 International Symbols

Symbol Description Symbol Description

AC (Alternating Current) PE Ground

AC-DC Hot Surface (Burn Hazard)

Battery Read the User’s Guide (Important 
Information)

Complies with European Union 
directives Off

DC On

Double Insulated Canadian Standards Association

Electric Shock C-TICK Australian EMC mark

Fuse
The European Waste Electrical 
and Electronic Equipment (WEEE) 
Directive (2002/96/EC)  mark.

1.4 CE Comments

1.4.1 EMC Directive

Fluke  
 

1.4.2 Immunity Testing

1.4.2.1 For Use As a Portable (Hand-held) Instrument
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1.4.2.2 For Use As a Benchtop Instrument (AC Adapter)

1.4.3 Locking out non SI units

Instructions for locking out non SI units (see illustration below)

SI units only ON

Figure 1 

Press

Display reads: SI units only ON

°C °FPress and hold +

°C °FRelease +

Locking out non SI units

SI units only OFF

1.5 Using Clamp-On Ferrites
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Figure 2 

clamp-on ferrite

probe cable

Clamp-On Ferrite

1.6 Emissions Testing

1.7 Low Voltage Directive (Safety)

1.8 Authorized Service Centers

Fluke Corporation

Fluke Nederland B.V.

Fluke Int’l Corporation

Fluke South East Asia Pte Ltd.

 ●

 ●

 ●
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2 Quick Start

2.1 Setup

Figure 3 

RS232 12 V DC30 V MAX

Input/Output Connections - 1523

Table 2 1523 Input/Output Connections

No. Name Description

1  Serial Serial interface connector

2 Connector, T1 Sensor Connector, Channel 1

4 Power External Power adapter connection



1523, 1524 Reference Thermometer
Setup

8

Figure 4 

RS232 12 V DC30 V MAX

T1 T2

Input/Output Connections - 1524

Table 3 1524 Input/Output Connections

No Name Description

1 Serial Serial interface connector

2 Connector, T1 Sensor Connector, Channel 1

3 Connector, T2 Sensor Connector, Channel 2

4 Power External Power adapter connection
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Table 4 1523 Key Functions
No Key Description

1 Power on or off 

2 Yellow Second or Special Function Key

3 Turns the backlight on or off

4 STATS 1st Press: MAX, 2nd Press: MIn, 3rd Press: AVE, 4th Press: STD DEV

5 °C °F Units, °C/°F

6 HOLD 1st press - Holds value on screen   "-- HOLD --" across bottom of screen. 2nd press - 
Releases Screen hold.

7 SETUP Enters setup menu, see menu structure

8 SAVE Saves measurement as a logged data point

9 Arrows increment or decrement selections in an active field. In Graph Mode, Arrows change 
the scale of the graph.

10 ENTER Selects highlighted selection, Saves a new selection.

11 RECALL 1st Press - Enters Recall menu, 2nd Press - Exits Recall Menu

12 NEXT Moves down to next option on screen.

13

 

+

 

STATS “RESET” - Resets Stats Data

14

 

+

 

°C °F “Ω mV” - Toggles from °C to Ω or Ω to °C (PRT, thermistor), °C to mV or mV to °C (TC)

15

 

+

 

HOLD “TREND” - Starts Graphing data

16

 

+

 

ENTER “HOME” Returns user to main screen
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Figure 6 1523 Menu

Figure 7 1523 Menu (cont)



Figure 8 1523 Menu (cont)

Table 5 1524 Key Functions
No Key Description

1 Power on or off 

2 Yellow Second or Special Function Key

3 Turns the backlight on or off

4 STATS 1st Press: Max, 2nd Press: Min, 3rd Press: Ave, 4th Press: STD DEV

5 °C °F Units, °C/°F

6 HOLD 1st press - Holds value on screen "-- HOLD --" across bottom of screen. 2nd press - 
Releases Screen hold.

7 SETUP Enters setup menu, see menu structure

8 SAVE Saves measurement as a logged data point
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No Key Description

9 Arrows increment or decrement selections in an active field. In Graph Mode, Arrows 
change the scale of the graph.

10 ENTER Selects highlighted selection, Saves a new selection.

11 RECALL 1st press - Enters Recall Menu, 2nd press - Exits Recall Menu

12 NEXT Moves down to next option on screen.

13

 

+

 

STATS “RESET” - Resets Stats Data

14

 

+

 

°C °F “Ω mV” - Toggles from °C to Ω or Ω to °C (PRT, thermistor), °C to mV or mV to °C (TC)

15

 

+

 

HOLD “TREND” - Starts Graphing data

16

 + 

SAVE “LOG” -  Log a series of measurements, see Auto Log in menu structure

17

 

+

 

ENTER “HOME” Returns user to main screen
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Figure 9 1524 Menu

Figure 10 1524 Menu (cont)
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Figure 11 1524 Menu (cont)
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Figure 12 1524 Menu (cont)
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Figure 13 1524 Menu (cont)

Figure 14 1524 Menu (cont)

2.2 Specifications 
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Table 6 General Specifications 

Operating 

Temperature† 

–10 °C to 60 °C 
0 °C to 60 °C with ac adapter 

Storage Temperature –20 °C to 70 °C 

Operating altitude 
10,000 meters above mean sea level 
(2,000 meters with ac Adapter) 

Relative Humidity (% 

RH operating without 

condensation) 

0 % to 90 % (non condensing) 

Vibration Random, 2g, 5–500 Hz 

Power requirements 3 AA alkaline batteries 12 V dc universal 
power supply 

Size 96 x 200 x 47 mm (3.75 x 7.9 x 1.86 
inches) 

Weight 0.65 kg (1.4 lb) 

Safety EN 61010-1:2001, CAN/CSA C22.2 No. 
61010.1-04 

†Environmental conditions for all specifications: 13 °C to 33 °C 

Table 7 Millivolt Measurement

Range Resolution Accuracy 

–10 mV to 75 mV 0.001 mV ± (0.005 % + 5 μV) 

Temperature Coefficient ( –10 °C to 13 °C, +33 °C to 60 °C): 

± (0.001 %/°C + 1 μV/°C) 

Table 8 Reference Junction Compensation

Thermocouple Reference Junction Compensation 

Accuracy

± 0.20 C

Table 9 Ohms Measurement, RTDs 

Ohms Range Accuracy ± Ω 4 Wire 

0 Ω to 400 Ω ± (0.004 % + 0.002 Ω) 

Temperature Coefficient ( –10 °C to 13 °C, +33 °C to 60 °C): 

0.0008 %/°C + 0.0004 Ω 

Excitation Current: 1 mA 
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Table 10 Ohms Measurement, Thermistor 

Ohms Range Accuracy ± Ω, 4 Wire 

200 Ω to 50 kΩ ± (0.01 % + 0.5 Ω) 

50 kΩ to 500 kΩ ± (0.03 %) 

Temperature Coefficient ( –10 °C to 13 °C , +33 °C to 60 °C): 

0.002 %/°C + 0.1 Ω (0 Ω to 50 kΩ) 

0.06 %/°C + 0.1 Ω (50 kΩ to 500 kΩ) 

Excitation Current: 10 μA (0 Ω to 50 kΩ) 2 μA (50 kΩ to 
500 kΩ) 

Table 11 Equivalent temperature accuracies derived from primary  
specifications (Ω, mV) 

Type Range

Measure  

Accuracies (ITS-90)

B 600 °C to 800 °C
800 °C to 1000 °C
1000 °C to 1800 °C

0.85 °C
0.68 °C
0.57 °C

C 100 °C to 550 °C
550 °C to 2300 °C

0.32 °C
0.71 °C

E –200 °C to 0 °C
0 °C to 950 °C

0.52 °C
0.22 °C

J –200 °C to 0 °C
0 °C to 1200 °C

0.52 °C
0.23 °C

K –200 °C to 0 °C
0 °C to 1370 °C

0.61 °C
0.24 °C

L –200 °C to 0 °C
0 °C to 900 °C

0.36 °C
0.23 °C

M –20 °C to 0 °C
0 °C to 400 °C

400 °C to 1400 °C

0.26  °C
0.25 °C
0.22 °C

N –200 °C to 0 °C
0 °C to 1300 °C

0.72 °C
0.28 °C

R –20 °C to 0 °C
0 °C to 500 °C

500 °C to 1750 °C

1.09 °C
0.97 °C
0.49 °C

S –20 °C to 0 °C
0 °C to 500 °C

500 °C to 1750 °C

1.05 °C
0.95 °C
0.56 °C

T –200 °C to 0 °C
0 °C to 400 °C

0.60 °C
0.25 °C

U –200 °C to 0 °C
0 °C to 400 °C

0.54 °C
0.24 °C

Resolution: 0.01 °

Note 1: Accuracies are based on internal Reference 
Junction Compensation..
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Table 12 Temperature, Thermocouples External Reference Junction

Type Range

Measure Accuracies  

(ITS-90)

B 600 to 800 °C 0.85 °C

800 to 1000 °C 0.68 °C

1000 to 1800 °C 0.57 °C

C 100 to 550 °C 0.32 °C

550 to 2300 °C 0.71 °C

E -200 to 0 °C 0.18 °C

0 to 950 °C 0.09 °C

J -200 to 0 °C 0.21 °C

0 to 1200 °C 0.12 °C

K -200 to 0 °C 0.31 °C

0 to 1370 °C 0.15 °C

L -200 to 0 °C 0.15 °C

0 to 900 °C 0.11 °C

M -20 to 0 °C 0.14  °C

0 to 400 °C 0.14 °C

400 to 1400 °C 0.14 °C

N -200 to 0 °C 0.48 °C

0 to 1300 °C 0.20 °C

R -20 to 0 °C 1.06 °C

0 to 500 °C 0.95 °C

500 to 1750 °C 0.48 °C

S -20 to 0 °C 1.03 °C

0 to 500 °C 0.93 °C

500 to 1750 °C 0.55 °C

T -200 to 0 °C 0.30 °C

0 to 400 °C 0.13 °C

U -200 to 0 °C 0.27 °C

0 to 400 °C 0.13 °C

Resolution: 0.01 °C

Note 1: Accuracies are based on external reference junction 
compensation.
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Table 13 Temperature, RTD Ranges  
and Accuracies (RTD-90)

Accuracy ± °C 4-wire Probe

± 0.011 at -100 °C

± 0.015 at 0 °C

± 0.019 at 100 °C

± 0.023 at 200 °C

± 0.031 at 400 °C

± 0.039 at 600 °C

Resolution: 0.001 °C (0.001 °F)

Table 14 Temperature, Thermistor

Accuracy @ °C

± 0.002 at 0 °C

± 0.003 at 25 °C

± 0.006 at 50 °C

± 0.014 at 75 °C

± 0.030 at 600 °C

Resolution: 0.001 °C (0.001 °F)

Based on a 10kΩ (at 25 °C) thermistor with a beta value 
of 4000 Ω.

Table 15 Fast Scan Mode Specifications 

Probe Type Times Normal specification

PRTs  0Ω  to 400Ω 2

Thermocouples 2 

Thermistors to 100K 5 

Thermistors  100K to 500K 10 

Table 16 Sample Interval per Channel in Seconds

Probe Type

Normal Mode 

(sample rate set 1 second)

Fast Scan Mode 

(sample rate set to Auto)

Probe combination for two 

channelChannel 1

Channels 1 

and 2 Channel 1

Channels 1 

and 2

PRT 1s 1.3s 0.45s 0.9s PRT and PRT

Thermistor 1s 1s 0.3s 0.6s Thermistor and Thermistor

Thermocouple 1s 1s 0.3s 0.6s Thermocouple and Thermistor
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Table 17 Channel to Channel Differential Specifications 

Probe Type Times Normal specification

T1 – T2 1

T1 – T2 Fast Scan Mode See Table “Fast Scan Mode 
Specifications”

NOTE: Specification is for T1 – T2 < +/- 10 °C. For Like Probes only. 
Accuracies do not include probe accuracies.
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DC Power Source

3 General Operation 

3.1 Battery

When the 

1. Power the 1523/24 off and unplug the AC adapter from the unit.

2. Remove the yellow boot.

3. With the 1523/24 facing down, remove the screw and battery cover.

4. Remove the batteries.

5. Place new batteries into the unit.

6. Close the battery cover and replace the screw.

7. Replace the yellow boot.

Warning: Used batteries must be disposed of properly. Check your local 
regulations for additional information. You may return used batteries to the 
manufacturer. Never dispose of batteries in fire as this may result in explosion 
with the possibility of personal injury or property damage.

3.2 DC Power Source

the 
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Figure 15 12V DC Power source Polarity 

Warning: The AC adapter has circuits with high voltages inside that could 
present danger of electric shock or fire if exposed. If the AC adapter is damaged 
in any way or becomes hot, discontinue its use immediately, disconnect it from 
any AC supply, and have it replaced. Do not attempt to open, repair, or continue 
using a damaged or defective AC adapter

3.3 Probe

 ●

 ●

 ●

 ●
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Probe Lock Function

3.3.1 Internal or External reference junction compensation may be used with 

this instrument. 

3.3.2 TC Internal Reference Junction

3.3.3 TC External Reference Junction

Caution: Probes are fragile devices that can be easily damaged by mechanical 
shock, overheating, and absorption of moisture or fluids in the wires or hub. 
Damage may not be visibly apparent but nevertheless can cause drift, instability, 
and loss of accuracy. Observe the following precautions:

 ●

 ●

 ●

 ●

 ●

3.4 Probe Lock Function
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3.5 INFO-CON Connector
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General Operation 
INFO-CON Connector

Figure 16 Probe wiring diagrams
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HOLD

4 Display Functions and User Interface

4.1 Main Screen

4.2 STATS

4.3 °C °F

4.4 HOLD
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4.5 SETUP

4.5.1 Channel T1

4.5.1.1 Probe

4.5.1.2 Config

4.5.1.3 Base X

4.5.1.4 Aux Displ

4.5.1.4.1 Ohms
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SETUP

4.5.1.4.2 mV

4.5.1.4.3 RJ Temp

4.5.1.4.4 DeltaX

4.5.1.4.5 T1-T2

4.5.1.4.6 None

4.5.1.5 Temp Res

4.5.1.6 RJ

4.5.2 Channel T2 (1524 Only)
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4.5.2.1 Probe

4.5.2.2 Config

4.5.2.3 Base X

4.5.2.4 Aux Displ

4.5.2.4.1 Ohms

4.5.2.4.2 T2-T1

4.5.2.4.3 DeltaX
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SETUP

4.5.2.4.4 None

4.5.2.5 Temp Res

4.5.3 Instrument

4.5.3.1 Fast Scan Mode

4.5.3.2 Contrast

4.5.3.3 Auto-Off

4.5.3.4 Backlight Time

4.5.3.5 Serial Port
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4.5.3.6 Baud Rate

4.5.3.7 Date/Time

4.5.3.7.1 Date

4.5.3.7.2 Time

4.6 SAVE

4.7 ARROWS, UP, DOWN
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RECALL

4.8 ENTER

4.9 RECALL

4.9.1 Review Saved

4.9.2 Send Saved

4.9.3 Delete Saved

4.9.4 Send Logs

, and Section 
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4.9.5 Delete Logs

4.10 NEXT

4.11 SHIFT

4.12 RESET

4.13 Ω mV

4.14 TREND
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LOG

4.15 LOG

4.15.1 Free

4.15.2 Interval
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4.15.3 Tag

4.15.4 Session

4.16 HOME
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AUTO-LOG

5 LOGS

5.1 DEMAND LOG

5.2 AUTO-LOG

5.2.1 Auto-Log Operation
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Note: the user specified Tag can only be updated through serial communications 
through the serial port. Refer to Section 6, Digital Communication Interface on page 
43. 
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LOGS
AUTO-LOG

Note: If logging with a model 1524 using two active probes and a 1 second interval, 
a second of data will be skipped approximately every three seconds in order to have 
unique values in every set of stored data. When the unit is in Auto interval sampling, 
the Fast Scan Mode Specifications apply. Refer to Table 15 on page 21, Fast Scan 
Mode Specifications and Table 16 on page 21, Sample Interval per Channel in Seconds 

5.2.2 Sending Auto Log Data to a Computer

5.2.3 Data Upload Format

5.2.4 Deleting Auto Log Data
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Digital Communication Interface
Wiring

6 Digital Communication Interface

Special Note on Using grounded and bare junction thermocouples with 
RS-232:

1. Use the 1523/24 demand log and auto log functions to avoid connecting to a 
computer when using grounded junction or bare junction thermocouples. Once 
the readings are complete, connect the RS-232 cable and upload the data to the 
personal computer.

2. Use an optically coupled isolator that is connected between the personal 
computer and the RS-232 cable to the 1523/24.  The Isolator breaks the 
electrical ground loop by only communicating data, using light. Refer Section 
1.8 for contact information to purchase the Isolator or if you have any further 
questions.

3. Use a laptop computer running on its battery without an AC adapter. This may 
provide enough isolation to minimize the grounded thermocouple measurement 
errors.  The user should test this scenario by taking measurements with and 
without the RS-232 cable connected to the 1523/24.

6.1 Wiring
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Figure 17 

1

2

3

4

5

6

7

8

9

RxD

TxD

GND

RxD

TxD

GND

RS-232 wiring

6.1.1 Setup

6.1.2 Serial Operation

6.1.3 Data Upload Format 

6.2 Command Syntax
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6.3 Serial Commands by Function or Group
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Table 18 Commands by Function or Group

Functions or 

Groups

SCREEN 

PARAMETER Command

Password 

Protection 

Group Read/Write

Data Logging - 

Automatic

Tag LOG:AUT:DEL <num> N/A W

(none) LOG:AUT:FREE? N/A R

(none) LOG:AUT:LAB? N/A R

(none) LOG:AUT:LAB <num> N/A W

(none) LOG:AUT:POIN? N/A R

(none) LOG:AUT:PRIN <num> N/A R

SESSION LOG:AUT:STAT? N/A R

SESSION LOG:AUT:STAT <bool> N/A W

INTERVAL LOG:AUT:TIM? N/A R

INTERVAL LOG:AUT:TIM <rate> N/A W

TAG LOG:AUT:VAL? <num> N/A R

Data Logging - 

Common

TAG LOG:LAB<n>:NAME? N/A R

TAG LOG:LAB<n>:NAME <label> N/A W

Data Logging - 

Demand

(none) LOG:DEM:DEL N/A W

(none) LOG:DEM:FREE? N/A R

(none) LOG:DEM:POIN? N/A R

(none) LOG:DEM:PRIN N/A R

(none) LOG:DEM:VAL? <num> N/A R

(none) LOG:DEM:STAT<n>? <num> N/A R

Display TEMP:RES DISP<chn>:RES? N/A R

TEMP:RES DISP<chn>:RES <num> N/A W

UNITS UNIT:TEMP? N/A R

UNITS UNIT:TEMP <unit> N/A W

Calibration & Setup (none) CAL:DEV:AUTO? N/A R

(none) CAL:DEV:AUTO <val> N/A W

(none) CAL<chn>:DEV:LOCK? N/A R

(none) Cal<chn>:DEV:LOCK <bool> Conditional* W

(none) CAL<chn>:DEV:LOCK:DATA? N/A R

(none) CAL<chn>:DEV:RANG:ADJ<num>? N/A R

(none) CAL<chn>:DEV:RANG:ADJ<num> <val> Conditional* W

(none) CAL<chn>:DEV:RANG:CLEA Conditional* W

(none) CAL<chn>:DEV:RANG:NUM N/A R

(none) CAL<chn>:DEV:RANG:NUM <val> Conditional* W

(none) CAL<chn>:DEV:RANG:REF<num>? N/A R

(none) CAL<chn>:DEV:RANG:REF<num> <val> Conditional* W

(none) CAL<chn>:DEV:RANG:SEL? N/A R

(none) CAL<chn>:DEV:RANG:SEL <val> N/A W
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Functions or 

Groups

SCREEN 

PARAMETER Command

Password 

Protection 

Group Read/Write

Measurement (none) CALC:AVER:CLE N/A W

(none) CALC<prb>:AVER<n>:DATA? N/A R

(none) CALC:AVER<n>:TYPE? N/A R

(none) FETC? <prb> N/A R

(none) MEAS? <prb> N/A R

(none) READ? <prb> N/A R

(none) SENS:DATA:MV? N/A R

(none) SENS<prb>:DATA:OHMS? N/A R

(none) SENS:DATA:RJ? N/A R

RJ SENS:RJ:STAT? N/A R

(none) SENS:RJ:TEMP? N/A R

(none) SENS:RJ:TEMP <val> N/A W

Probe Setup DATE CALC<prb>:CONV:DATE:CAL? N/A R

DATE CALC<prb>:CONV:DATE:CAL 
<year>,<month>,<day>

Conditional* W

(none) CALC<prb>:CONV:NAM? N/A R

(none) CALC<prb>:CONV:NAM <conv> Conditional* W

(none) CALC<prb>:CONV:PAR:CAT? N/A R

(none) CALC<prb>:CONV:PAR:VAL? <param> N/A R

(none) CALC<prb>:CONV:PAR:VAL <param>,<num> Conditional* W

(none) CALC<prb>:CONV:SNUM? N/A R

(none) CALC<prb>:CONV:SNUM <seri> Conditional* W

(none) CALC<prb>:CONV:TEST? <res>|<mv>|[,rjt] N/A R

(none) CALC:CONV:UPD N/A W

(none) CALC<prb>:CONV:IDEN? N/A R

(none) CALC<prb>:CONV:IDEN <num> Conditional* W

(none) CALC<prb>:CONV:VERS? N/A R

(none) CALC<prb>:CONV:VERS <num> Conditional* W

Status & Event (none) *RST N/A W

(none) STAT:MEAS:EVEN? N/A R

(none) STAT:MEAS:COND? N/A R

(none) STAT:MEAS:ENAB? N/A R

(none) STAT:MEAS:ENAB <num> N/A W

(none) STAT:QUES:EVEN? N/A R

(none) STAT:QUES:COND? N/A R

(none) STAT:QUES:ENAB? N/A R

(none) STAT:QUES:ENAB <num> N/A W
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Functions or 

Groups

SCREEN 

PARAMETER Command

Password 

Protection 

Group Read/Write

System - 

Communication

BAUD RATE SYST:COMM:SER:BAUD? N/A R

BAUD RATE SYST:COMM:SER:BAUD <baud> N/A W

SERIAL PORT SYST:COMM:SER:OFF N/A W

System - 

Information

(all) *IDN? N/A R

(none) *CLS N/A W

(none) SYST:SNUM? N/A R

(none) SYST:VERS? N/A R

(none) SYST:ERR? N/A R

DATE SYST:DATE? N/A R

DATE SYST:DATE <year>,<month>,<day> N/A W

TIME SYST:TIME? N/A R

TIME SYST:TIME <hour>,<minute>,<second> N/A W

System - Password (none) SYST:PASS:CDIS N/A W

PASSWORD SYST:PASS:CEN N/A W

(none) SYST:PASS:CEN:STAT? N/A R

USER PASSWORD SYST:PASS:NEW conditional W

*indicates the command is password controlled. Reference “System - Password” section for password input.

6.4 Serial Commands - Alphabetic Listing

 ●

 ●

 ●

 ●

 ●

 ●
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 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

 ●

*CLS
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*RST

CALCulate:AVERage:CLEar
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NOTE: This command is protected, which requires a password to set it. 

NOTE: This command is protected, which requires a password to set it. 
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NOTE: This command is protected, which requires a password to set it. 

CALCulate<prb>:CONVert:SNUMber <seri>
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NOTE: This command is protected, which requires a password to set it. 

NOTE: This command is protected, which requires a password to set it. 
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CALCulate<prb>:CONVert:VERSion <num>

NOTE: This command is protected, which requires a password to set it. 
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NOTE: This command is protected, which requires a password to set it. 
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NOTE: This command is protected, which requires a password to set it. 

NOTE: This command is protected, which requires a password to set it. 
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NOTE: This command is protected, which requires a password to set it. 

NOTE: This command is protected, which requires a password to set it. 
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bit 0: probe 1 new measurement

bits 1 to 7: not used

bit 8: probe 2 new measurement

bits 9 to 15: not used

STATus:MEASure:ENABle <num>

bit 0: probe 1 not inserted

bit 1: probe 1 measurement under range

bit 2: probe 1 measurement over range

bit 3: probe 1 EEPROM fault (bad checksum or 
version number is not supported)
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bit 4: probe 1 locked

bits 5 to 7: not used

bit 8: probe 2 not inserted

bit 9: probe 2 measurement under range

bit 10: probe 2 measurement over range

bit 11: probe 2 EEPROM fault (bad checksum or 
version number is not supported)

bit 12: probe 2 locked

bits 13 to 14: not used

bit 15: Data logging EEPROM initialization failure

STATus:QUEStionable:ENABle <num>
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SYSTem:COMMunicate:SERial:OFF
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SYSTem:PASSword:CENable <pass>

SYSTem:PASSword:NEW <pass>
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NOTE: This command is protected, which requires a password to set it.
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UNIT:TEMPerature <unit>

Table 19 Statistical Types

Number Type Keyword

1 Maximum MAX

2 Minimum MIN

3 Average AVE

4 Standard Deviation STD

5 Delta X DX

6 Delta T DT

Table 20 Probe Conversion Types

Probe Conversion Keyword

PRT ITS90 ITS

ITS90-5 ITS5

CVD CVD

PT100 RPRT

Resistance TRES

Thermistor Polynominal R(T) TRES

Resistance RTHM
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Probe Conversion Keyword

Thermocouple Millivolts V

B B

C C

E E

J J

K K

L L

M M

N N

R R

S S

T T

U U

Table 21 Probe Characterization Parameters

Conversion Keyword Value

ITS90 RTPW Double Floating Point

A Double Floating Point

B Double Floating Point

C Double Floating Point

D Double Floating Point

A4 Double Floating Point

B4 Double Floating Point

MINOP Integer, °C

MAXOP Integer, °C

ITS90-5 RTPW Double Floating Point

A Double Floating Point

B Double Floating Point

C Double Floating Point

A Double Floating Point

B5 Double Floating Point

MINOP Integer, °C

MAXOP Integer, °C

CVD R0 Double Floating Point

A Double Floating Point

B Double Floating Point

C Double Floating Point

MINOP Integer, °C

MAXOP Integer, °C
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Conversion Keyword Value

PT100 R0 Double Floating Point

MINOP Integer, °C

MAXOP Integer, °C

Resistance MINOP Integer, Ω

MAXOP Integer, Ω

Polynomial R(T) B0 Double Floating Point

B1 Double Floating Point

B2 Double Floating Point

B3 Double Floating Point

MINOP Integer, °C

MAXOP Integer, °C

Thermocouple, 

mV

MINOP Integer, mV

mV MAXOP

Thermocouple, 

other

C0 Double Floating Point

other C1

C2 Double Floating Point

C3 Double Floating Point

B0 Double Floating Point, 
internal RJ only

B1 Double Floating Point, 
internal RJ only

B2 Double Floating Point, 
internal RJ only

B3 Double Floating Point, 
internal RJ only

RJTYPE 0 external, 1 internal

RJTEMP Double Floating Point, 
External temperature, 
°C

MINOP Integer, °C

MAXOP Integer, °C

Table 22 Calibration Range Identifiers

Range Keyword

Normal operation NORMAL

Millivolts calibration MV

Reference junction calibration RJ_OHMS

Very Low Ohms calibration L75_OHMS

Low Ohms calibration LO_OHMS

Medium Ohms calibration MED_OHMS

High Ohms calibration HI_OHMS
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Table 23 Demand Log Statistical Types

Number Type

1 Maximum

2 Minimum

3 Average

4 Standard Deviation

5 Auxiliary Value

For all 

For all 

Table 24 Error Messages

Number Message

0 "No error"

-100 "Command error"

-200 "Execution error"

-203 "Command protected"

-221 “Settings conflict”

-350 "Queue overflow"

-360 "Communication error"

-363 "Input buffer overrun"
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7 Calibration of Your Reference Thermometer Readout

7.1 General

NOTE: For assistance with the process or any questions regarding the calibration of 
the Reference Thermometer, contact an Authorized Service Center. (See Section 1.8, 
Authorized Service Centers on page 5.)

7.2 Introduction

7.3 Terminology

NOTE: The Unit Under Test is referred to as the (UUT).

7.4 Fundamentals

7.5 Environmental Test Conditions

7.6 Calibration Equipment
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Table 25 Test Equipment Specifications

Classification Minimum Use Recommended Equipment

Voltage Source ± 6ppm ± 0.6uV Fluke 5700

4 wire Reference Resistors See Total Uncertainty column 
Table X

Vishay VHP100 Resistors

4 wire cable Low resistance, Low EMF N/A

Lemo Connector 6 pin LEMO   PAG.M0.6GL.AC39G

Table 26 Standard Reference Resistor Specification

  US1 (k=2) US2 (k=2) UT (k=2)

Resistance

Reference 

Resistor 

Uncertainty 

(ppm)

Reference 

Resistor 

Uncertainty (Ω)

TCR 

Uncertainty 

(ppm)

TCR 

Uncertainty (Ω)

Total 

Uncertainty (Ω)

Total 

Uncertainty 

(ppm)

0 -- 0.00004 -- -- 0.000540 --

25 28 0.0007 0.3 0.0000075 0.000700 28.0016

75 15.73 0.00117975 0.3 0.0000225 0.001180 15.7329

100 14 0.0014 0.3 0.00003 0.001400 14.0032

200 11.5 0.0023 0.3 0.00006 0.002301 11.5039

400 10.25 0.0041 0.3 0.00012 0.0041 10.2544

10000 35 0.35 0.3 0.003 0.3500 35.0013

40000 26.25 1.05 0.3 0.012 1.0501 26.2517

100000 74 7 0.3 0.03 7.0001 70.0006

300000 70 21 0.3 0.09 21.0002 70.0006

500000 70 35 0.3 0.15 35.0003 70.0006

Table 27 Standard Voltage Reference Specification

Voltage mV

Reference Voltage Total 

Uncertainty (mV)

–10 0.00125

0 0.00110

25 0.00145

75 0.00210

7.7 Manual Calibration

7.7.1 General
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Figure 18 

Prepare Test 
Equipment

Visual
Inspection

Need As-
Found data?

As-Found 
Data 

Parameters
Yes

As-Found Test 
Data

Set Reference 
Points and Reset 

Adj Values 

No

Take Alignment 
Data

Calculate New Adj 
Values

As Left Accuracy 
Data

Finished

Flow chart for manual calibration
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7.7.2 As Found Data Procedure

7.7.2.1 As Found Calibration Parameters

7.7.2.2 As Found Data

7.7.3 Alignment Procedure

7.7.3.1 Alignment Test Data

7.7.3.2 Calculate New Adjustment Values

7.7.4 As Left Data

7.8 Preparation for Reference Thermometer Calibration

7.8.1 Serial Communication
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7.8.2 Cabling 

7.8.3 Scan Mode

7.8.4 AC Adapter

7.9 Manual Calibration Process

NOTE:  1. The 1523/24 is tested and calibrated using the tests outlined below in the 
order indicated. Details on performing each of the tests can be found in the subsequent 
section of this document.  
2. For test specifications, durations, soak times, and other detailed information, refer 
to the specification tables below.

Table 28 1523/24 Accuracy Test Settings and Specifications

Resistance 

Range

Reference 

(Nominal) (Ω) Soak (Sec) Samples

Spec 

(±Ω)

Std Dev  

Spec (±Ω)

L75_OHMS 0 20 40 0.002 0.0005

25 20 40 0.003 0.00075

75 20 40 0.005 0.00125

LO_OHMS 75 20 40 0.005 0.00125

100 20 40 0.006 0.0015

200 20 40 0.01 0.0025

400 20 40 0.018 0.0045

MED_OHMS 200 20 40 0.52 0.13

400 20 40 0.54 0.135

10k 20 40 1.5 0.375

40k 20 40 4.5 1.125
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Resistance 

Range

Reference 

(Nominal) (Ω) Soak (Sec) Samples

Spec 

(±Ω)

Std Dev  

Spec (±Ω)

HI_OHMS 40k 20 40 12.0 3.0

100k 20 40 30.0 7.5

300k 20 40 90.0 22.5

500k 20 40 150.0 37.5

RJ_OHMS 10k 20 40 5.0 1.25

Table 29 1523/24 Accuracy Test Settings and Specifications – Voltage

Reference 

(Nominal) (mV) 

Soak 

(Sec) Samples

Spec 

(±mV)

StdDev  

Spec 

(± mV)

-10 20 40 0.0055 0.00138

0 20 40 0.005 0.00125

25 20 40 0.0063 0.00156

75 20 40 0.0088 0.00219

7.9.1 Procedure

7.9.1.1 Visual Inspection

7.9.1.2 1523/24 Calibration Parameters (As Found)

NOTE: If not taking As Found data, skip to the 1523/24 alignment section.

Table 30 As Found Readout/Calibration Parameter Settings

Parameter Description

# of Cal Ref Points Each Cal Range has 1 to 4 Ref Cal Points

Cal Ref Points Reference values set to each cal point

Cal Adj values Offsets used at each Cal Ref point

1. Using a terminal program set the terminal program communication settings to:

Baud 9600

Parity None

Flow Control None

Stop Bits 1
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2. Set the UUT password enable by sending the following commands through the 
serial port:

3. Set the UUT to the L75_OHMS cal range by sending the following commands 
through the serial port:

4. Query the Ref points by sending the following Command:

5. Query the ADJ values for the range by sending the following Command:

6. Set the UUT in the LO_OHMS cal range by sending the following commands 
through the serial port:

7. Query the Ref points by sending the following Command:

8. Query the ADJ values for the range by sending the following Command:

9. Set the UUT in the MED_OHMS cal range by sending the following commands 
through the serial port:

10. Query the Ref points by sending the following Command:

11. Query the ADJ values for the range by sending the following Command:

12. Set the UUT in the HI_OHMS cal range by sending the following commands 
through the serial port:

13. Query the Ref points by sending the following Command:

14. Query the ADJ values for the range by sending the following Command:
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15. Set the UUT in the MV_OHMS cal range by sending the following commands 
through the serial port:

16. Query the Ref points by sending the following Command:

17. Query the ADJ values for the range by sending the following Command:

18. Record the as found alignment parameters.

7.9.1.3 1523/24 Accuracy Test (As Found)

19. Connect the calibration cable, described in the Preparation and Settings for 
Reference readout Calibration section, to Channel T1 of the UUT. Using a 
terminal program set the terminal program communication settings to:

Baud 9600

Parity None

Flow Control None

Stop Bits 1

20. Connect an electrical short (less than 0.00054 ) to all 4 wires of the calibration 
cable connected to the UUT.

21. Set the UUT password enable by sending the following commands through the 
serial port:

22. Query the password enable to ensure communication is working and that it is 
enabled before continuing. Do this by sending the following command:

7.9.1.3.1 L75 Ohms Range

23. Set the UUT in the L75_OHMS cal range by sending the following commands 
through the serial port:

24. Query the reading every 2 seconds for 40 readings using the following 
command:
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25. Connect a 25 Ohm resistor (28 ppm) to the calibration cable connected to the 
UUT.

26. Query the reading every 2 seconds for 40 readings using the following 
command:

27. Connect a 75 Ohm resistor to the calibration cable connected to the UUT.

28. Query the reading every 2 seconds for 40 readings using the following 
command:

7.9.1.3.2 Lo Ohms Range

29. Set the UUT in the LO_OHMS cal range by sending the following commands 
through the serial port:

30. Connect a 75 Ohm resistor to the calibration cable connected to the UUT.

31. Query the reading every 2 seconds for 40 readings using the following 
command:

32. Connect a 100 Ohm resistor to the calibration cable connected to the UUT.

33. Query the reading every 2 seconds for 40 readings using the following 
command:

34. Connect a 200 Ohm resistor to the calibration cable connected to the UUT.

35. Query the reading every 2 seconds for 40 readings using the following 
command:

36. Connect a 400 Ohm resistor to the calibration cable connected to the UUT.

37. Query the reading every 2 seconds for 40 readings using the following 
command:

Note: Steps 38 through 42 apply to the 1524 only. Proceed to step 43 if using a 1523.

38. (1524 ONLY) Set Channel T2 of the UUT in the LO_OHMS cal range by 
sending the following commands through the serial port:
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39. Turn off T1 by sending the following command.

40. Connect a 100 Ohm resistor to the calibration cable connected to the UUT on 
Channel T2.

41. Query the reading every 2 seconds for 40 readings using the following 
command:

42. Turn off Channel T2 by sending the serial command:

7.9.1.3.3 Medium Ohms Range

43. Set the UUT in the MED_OHMS cal range by sending the following commands 
through the serial port:

44. Connect a 200 ohm resistor to the calibration cable connected to the UUT.

45. Query the reading every 2 seconds for 40 readings using the following 
command:

46. Connect a 400 Ohm resistor to the calibration cable connected to the UUT.

47. Query the reading every 2 seconds for 40 readings using the following 
command:

48. Connect a 10K Ohm resistor to the calibration cable connected to the UUT. 

49. Query the reading every 2 seconds for 40 readings using the following 
command:

50. Connect a 40K Ohm resistor to the calibration cable connected to the UUT.

51. Query the reading every 2 seconds for 40 readings using the following 
command:

Note: Steps 52 through 56 apply to the 1524 only. Proceed to step 57 if using a 1523.
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52. (1524 ONLY) Set Channel T2 of the UUT in the MED_OHMS cal range by 
sending the following commands through the serial port:

53. Turn off T1 by sending the following command.

54. Connect a 10K Ohm resistor to the calibration cable connected to the UUT on 
Channel T2.

55. Query the reading every 2 seconds for 40 readings using the following 
command:

56. Turn off Channel T2 by sending the serial command:

7.9.1.3.4 High Ohms Range

57. Set the UUT in the HI_OHMS cal range by sending the following commands 
through the serial port:

58. Connect a 40K Ohm resistor to the calibration cable connected to the UUT.

59. Query the reading every 2 seconds for 40 readings using the following 
command:

60. Connect a 100K Ohm resistor to the calibration cable connected to the UUT.

61. Query the reading every 2 seconds for 40 readings using the following 
command:

62. Connect a 300K Ohm resistor to the calibration cable connected to the UUT.

63. Query the reading every 2 seconds for 40 readings using the following 
command:

64. Connect a 500K Ohm resistor to the calibration cable connected to the UUT.

65. Query the reading every 2 seconds for 40 readings using the following 
command:
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Note: Steps 66 through 70 apply to the 1524 only. Proceed to step 71 if using a 1523.

66. (1524 ONLY) Set Channel T2 of the UUT in the HI_OHMS cal range by 
sending the following commands through the serial port:

67. Turn off T1 by sending the following command.

68. Connect a 100K Ohm resistor to the calibration cable connected to the UUT on 
Channel T2.

69. Query the reading every 2 seconds for 40 readings using the following 
command:

70. Turn off Channel T2 by sending the serial command:

7.9.1.3.5 Millivolt Range

71. Set the UUT in the mV cal range by sending the following commands through 
the serial port:

72. Connect the voltage source to the calibration cable as described in the 
Preparation & Settings for Reference readout Calibration section.

73. Set the output of the voltage source to -10 mV.

74. Query the reading every 2 seconds for 40 readings using the following 
command:

75. Set the output of the voltage source to 0 mV.

76. Query the reading every 2 seconds for 40 readings using the following 
command:

77. Set the output of the voltage source to 25 mV.

78. Query the reading every 2 seconds for 40 readings using the following 
command:
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79. Set the output of the voltage source to 75 mV.

80. Query the reading every 2 seconds for 40 readings using the following 
command:

7.9.1.3.6 Reference Junction Ohms Range

81. Set the UUT in the RJ_OHMS cal range by sending the following commands 
through the serial port:

82. Connect a 10K Ohm resistor to the calibration cable connected to the UUT. 
NOTE: Only connect pins 1and 4 to the 10K Reference resistor. This is a 2 wire 
test.

83. Query the reading every 2 seconds for 40 readings using the following 
command:

84. For all As Found data, calculate the average and standard deviation for each 
set of data. Compare the standard deviation to the specification. If the UUT 
does not meet the standard deviation specification, re-take data at the suspect 
range(s). If the data is still exceeds the specification, contact an Authorized 
Service Center for assistance. Verify the average of each data set is less than the 
Accuracy limit listed in the Accuracy Test Settings and Specification tables.

7.9.2 1523/24 Alignment

Caution: Failure to do this will cause large errors in the measurement readings 
and invalidate the calibration. 

Table 31 1523/24 Alignment Settings

Setting Cal Range Value Description

NUM MV 2 MV Range # of cal points

NUM L75_OHMS 2 L75_OHMS Range # of cal points

NUM LO_OHMS 2 LO_OHMS Range # of cal points

NUM MED_OHMS 2 MED_OHMS Range # of cal points

NUM HI_OHMS 2 HI_OHMS Range # of cal points

Ref1, Ref2 MV 0, 75 mV Ref Calibration points

Ref1, Ref2 L75_OHMS 0, 75 L75_OHMS Ref Calibration points

Ref1, Ref2 LO_OHMS 75, 400 LO_OHMS Ref Calibration points
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Setting Cal Range Value Description

Ref1, Ref2 MED_OHMS 400, 40000 MED_OHMS Ref Calibration points

Ref1, Ref2 HI_OHMS 40000, 500000 HI_OHMS Ref Calibration points

Adj1 & Adj2 MV 0,0 MV Ref Point Adjustment Values

Adj1 & Adj2 L75_OHMS 0,0 L75_OHMS Ref Point Adjustment Values

Adj1 & Adj2 LO_OHMS 0,0 LO_OHMS Ref Point Adjustment Values

Adj1 & Adj2 MED_OHMS 0,0 MED_OHMS Ref Point Adjustment Values

Adj1 & Adj2 HI_OHMS 0,0 HI_OHMS Ref Point Adjustment Values

NOTE: All serial commands below must be sent in the order shown. Not doing so will 
cause other calibration parameters to change values. This produces large errors in the 
calibration. 

1. Using a terminal program set the terminal program communication settings to:

Baud 9600

Parity None

Flow Control None

Stop Bits 1

2. Set the number of Ref points to 2 for each range by sending the following serial 
commands. 

3. Set all Reference points to their designated values (see Table 31 on previous 
page, 1523/24 Alignment settings) for each range by sending the following 
commands:
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4. Set all adjustment parameters to 0.0 for each range by sending the following 
commands: 

5. Take alignment data by following (or repeating) the steps in the As Found Data 
section.  Do not take alignment data for Channel T2. 

6. Calculate the average and the standard deviation of the alignment data.. 

7. Calculate the adjustment values for each range and record the value using the 
formula below:
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7.9.2.1 L75_OHMS Range

7.9.2.2 LO_OHMS Range

7.9.2.3 MED_OHMS Range

7.9.2.4 HI_OHMS Range

7.9.2.5 Millivolt Range

8. Send the calculated ADJ values from step 7 to the UUT using the following 
serial commands. The XXXX represents the new calculated value.
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7.9.3 1523/24 As Left Test Data

1. Take as Left data by following the steps in the As Found Data section. 

2. Calculate the average and the standard deviation of the measurements taken in 
step 1, including the Channel T2 data. Record the results.

3. Compare the error with the specification in the Accuracy Test Setting and 
Specification tables for each range to determine the pass/fail status. Record the 
result.
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8 Troubleshooting

Problem Solution

“Battery Symbol” is displayed The battery is low and needs to be changed. When this symbol appears, 
the batteries should be replaced to ensure the accuracy of readings.

“Waiting for Data”  is 

displayed when a probe is 

plugged in.

The instrument is unable to detect that a probe is connected. Check that a 
probe with a properly programmed INFO-CON connector is attached.

“locked”  is displayed The incorrect probe is attached to the unit or channel in the case of 
the 1524. The meter is set to accept only the probe with the given serial 

instrument properly programmed for the new probe. See Section 3.4, 
Probe Lock Function on page 25.

Cannot change INFO-CON 

settings using the 9940 

software or manually through 

the serial port.

The pass code entered was not correct.. Note: The factory set pass 
code is 1234. 

The instrument display is 

blank when it should show 

measurements.

Make sure the instrument has power, either from the batteries or the 
AC adapter. 
Verify that the initialization information appears on the display when the 
power is switched on. 
Check to make sure that a probe is properly connected. Check to make 
sure that the INFO-CON connector is programmed properly using the 
9940 software.

While attempting to measure 

resistance the display shows 

an incorrect or erratic value.

Poor or incorrect connection of the probe. A common mistake is to 
connect the wires of the probe to the wrong terminals. Check the wiring 
carefully (see Figure 16 on page 27).
Open, shorted, or damaged sensor or lead wires. Check the 
resistance across the sensor using a handheld digital multi-meter. 
Check the resistance between common pairs of leads. Check to make 
sure there is no conductivity between any of the leads and the probe 
sheath. Use a good-quality sensor to avoid errors caused by drift, 
hysteresis, or insulation leakage.
Stem conduction error. Make sure the stem of the probe is immersed in 

Electrical interference. Intense radio frequency radiation near the 
thermometer or the probe can induce noise into the measurement circuits 
resulting in erratic readings. Try eliminating the source of interference or 
moving the thermometer to a different location. 
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9 Maintenance

Note: Use only AA alkaline batteries.
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