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		  do more. accomplish more. expect more. keysight technologies u1450a /u1460a    insulation resistance testers data sheet

 accomplish more in a days work with the keysight technologies, inc.  u1450a/u1460a series insulation resistance testers. with a single t ool,  get remote testing capability and the fastest way to generate accurate  test reports letting you carry out tests with full conidence.  C remote testing coupled with report generation capability    (windows pc, ios/android)  C 50 v/100 v/250 v/500 v/1000 v test voltages   C adjustable test voltages from 10 v up to 1.1 kv range  2  C up to 260 g insulation resistance range  C full-featured 4.5 digit oled dmm (66,000 counts)  1  C timed/pi/dar test   C ip 67 certiied  and drop proof up to 3 meters (10 feet)   C (C40 to +55 c) operating temperature range  2  C cat iii 1000 v/cat iv 600 v s afety ratings    1.  u1461a only 2.  u1453a and u1461a only introduction

 03 | keysight | u1450a/u1460a insulation resistance testers - data sheet figure 1. keysight handheld logger software interface for windows pc with guided operation and one button automatic report generation figure 2. perform remote testing with keysight insulationtester application  test remotely and eliminate more  reporting errors increase test efficiency and eliminate more reporting errors with the u1450a/u1460a series complimentary report generating software.  1.  keysight handheld meter logger software (windows pc) 1 2.  keysight insulation tester application (ios/android) 2 eliminate the conventional data entering process and get error-free automated test reports generated in a tabulated or graphical form  for easy interpretation and analysis C essential for troubleshooting,  commissioning and preventive maintenance tasks. better yet: all five  insulation testers are compatible with the u1117a ir-to- bluetooth ?   adapter to enable wireless remote testing using windows pc 1  or on  ios/android smart devices. 2 1.  keysight handheld logger meter for windows pc can be downloaded from www.keysight.com/?nd/hhmeterlogger 2.  keysight insulation tester app for ios and android can be downloaded from www.keysight.com/?nd/insulationtesterapp or from google play store (https://play.google.com) /apple itunes app store  (https://itunes.apple.com) figure 3. data logging interface on keysight insulation tester application figure 4. u1117a ir-to-bluetooth adapter enables wireless remote testings with the  u1450a/u1460a series

 04 | keysight | u1450a/u1460a insulation resistance testers - data sheet capable of handling more abuse in industrial settings the insulation resistance testers are housed in robust overmold enclosures, certified to ip 67 for protection against water and dust. the robust  tool is tested to withstand drops up to 3 meters (10 feet) high and operates over harsh temperature range of C40 to +55 c 1 . built to handle  tough conditions and certified to stringent industrial standards, the u1450a/u1460a series is what you need to face the demands of everyday  tasks. 1.  u1453a/u1461a only 2.  refer to u1450a/u1460a series comparison chart at a glance test the most applications with the  same device the adjustable insulation test voltage from 10 v to 1.1 kv in 1 v steps on selected two models 1  allows you to set precise test volt- ages catered to unique test application requirements. these typical  applications are commercial avionics testing, military communica- tions system testing and production line testing. the standard test  voltages from 50 v to 1 kv is also available for selected models 2 .  figure 5. adjustable insulation test voltage up to 1.1 kv make more measurements with two- in-one tool selected models of the u1450a/u1460a series insulation resistance  testers includes a full-featured oled digital multimeter, with up to  4?? digits of resolution. get all the functionality such as voltage  measurements (ac v/dc v/ac mv/dc mv), current measurements  (ac ma/dc ma/ac a/dc a), capacitance, resistance, tempera- ture, diode test, low pass filter (lpf) and non-contact ac voltage  detection (vsense) that caters for a broad range of applications.  stretch to measure more for higher accuracy measurements read- ings with crystal clear oled display C all within one tool. figure 6. insulation resistance tester with full featured dmm

 05 | keysight | u1450a/u1460a insulation resistance testers - data sheet take a closer look  oled front panel  50 v/100 v/250 v/ 500 v/  1000 v test voltages adjustable test voltage ranges from 10 v to 1.1 kv  (selectable in setup menu) oled display with 2000:1  contrast ratio and 160?degree  viewing angle non-contact ac voltage  detection  (vsense) timed/pi/dar test ip 67 certiied C waterproof and dust proof  cat iii 1000 v/cat iv 600 v  safety ratings  test lock button earth bond resistance test low pass ilter auto ac or dc signal  identiication

 06 | keysight | u1450a/u1460a insulation resistance testers - data sheet u1450a/u1460a series comparison chart at a glance industry industrial and power telecommunication U1451A u1452a u1453a u1461a u1452at display type lcd lcd oled oled lcd basic features insulation test voltage range 250 v, 500 v,   1,000 v 50 v, 100 v, 250 v,  500 v, 1,000 v 50 v, 100 v, 250 v,  500 v, 1,000 v 50 v, 100 v, 250 v,  500 v, 1,000 v 50 v, 100 v insulation resistance range 66 g 260 g 260 g 260 g 66 g earth bond resistance range 60  to 60 k 60  to 60 k 6  to 60 k 6  to 60 k 60  to 60 k timed, pi, dar timed only     adjustable insulation test  voltages C C 10 v to 1.1 kv 10 v to 1.1 kv C live circuit test inhibit   (30 v, 50 v, 75 v)      calculate cable length by  capacitance      automatic discharge for  capacitive circuits under test      data management remote testing and report  generation 1      multimeter features dmm display resolution 6,600 counts 6,600 counts 66,000 2 /  6,600 counts 66,000 2 /  6,600 counts 6,600 counts ac speciication calibrated for sine  wave calibrated for sine  wave true rms true rms calibrated for sine  wave measurements ac/dc voltage, re - sistance, continuity,  capacitance ac/dc voltage, re - sistance, continuity,  capacitance ac/dc voltage, re - sistance, continuity,  capacitance,    diode test ac/dc voltage   (v, mv), ac/dc   current (a, ma),  resistance, continu - ity, capacitance,   diode test, tem- perature  ac/dc voltage, re - sistance, continuity,  capacitance dmm special features low pass filter (lpf) C C C  C non-contact ac voltage  detection (vsense) C C C  C general speciications ip rating, drop test ip 67, 10 ft   (3 meters) ip 67, 10 ft   (3 meters) ip 67, 10 ft   (3 meters) ip 67, 10 ft   (3 meters) ip 67, 10 ft   (3 meters) safety protection cat iii 1000 v/  cat iv 600 v cat iii 1000 v/  cat iv 600 v cat iii 1000 v/  cat iv 600 v cat iii 1000 v/  cat iv 600 v cat iii 1000 v/  cat iv 600 v operating temperature C20 to +55 c C20 to +55 c C40 to +55 c C40 to +55 c C20 to +55 c battery life 270 hours 270 hours 160 hours 160 hours 270 hours warranty 3 years 3 years 3 years 3 years 3 years 1.    requires the keysight handheld logger software for windows pc, or the ke ysight insulation tester app for ios/android smart devices 2.    user selectable display resolution in menu default is 6,600 counts

 07 | keysight | u1450a/u1460a insulation resistance testers - data sheet speciications U1451A/u1452a/u1452at insulation resistance speciications insulation resistance specifications with accuracy of  (% of reading + number of least significant digit) test voltage range resolution accuracy test current 50 v 6 m 0.001 m 2% + 5 1 ma @ 50 k < 50 m 0.01 m 2% + 5 ~60 g ~0.01 g 2% + 5 2 100 v 6 m  0.001 m 2% + 5 1 ma @ 100 k 60 m  0.01 m 2% + 5 < 100 m 0.1 m 2% + 5 ~60 g ~0.01 g 2% + 5 2 250 v 6 m  0.001 m 1.5% + 5 1 ma @ 250 k 60 m 0.01 m 1.5% + 5 < 250 m 0.1 m 1.5% + 5 ~200 g ~0.1 g 1.5% + 5 2 500 v 6 m 0.001 m 1.5% + 5 1 ma @ 500 k 60 m 0.01 m 1.5% + 5 < 500 m 0.1 m 1.5% + 5 ~200 g ~0.1 g 1.5% + 5 2 1000 v 6 m  0.001 m 1.5% + 5 1 ma @ 1 m 60 m  0.01 m 1.5% + 5 600 m  0.1 m 1.5% + 5 < 1 g 0.001 g 1.5% + 5 ~200 g ~0.1 g 1.5% + 5 2 1.    the voltage indication on the display refers to the voltage at the dut (devi ce under test), and the accuracy is according to the dc voltage mea- surement. the default test voltage is shown in the table below.   mega  position (mark) 1000 v 500 v 250 v 100 v 50 v test voltage 1000 v 500 v 250 v 100 v 50 v test accuracy 0% to +20 % 0% to +20 % 0% to +20 % 0% to +20 % 0% to +20 % the test voltage across a resistor of a value of un  (1000 /v) shall not differ by mo re than 10% relative to noload (open) voltage, as a result of  possibly present ac voltage components in the output voltage, when a capa citor of 1 f is connected in parallel with the insulation resistance to  be measured. un represents the nominal output test voltage.  2.    additional accuracy is to be added to the basic accuracy as shown in the tab le below.  voltage 1000 v 500 v 250 v 100 v 50 v above 1 g 500 m 250 m 100 m 50 m basic accuracy 1.5% + 5 1.5% + 5 1.5% + 5 2.0% + 5 2.0% + 5 additional accuracy 0.1%/g 0.2%/g 0.4%/g 1.0%/g 2.0%/g

 08 | keysight | u1450a/u1460a insulation resistance testers - data sheet u1453a/u1461a insulation resistance speciications insulation resistance specifications with accuracy of  (% of reading + number of least significant digit) test voltage range resolution accuracy test current 50 v 6 m 0.001 m 1.5% + 5 1 ma @ 50 k < 50 m 0.01 m 1.5% + 5 ~60 g ~0.01 g 1.5% + 5 2 100 v 6 m  0.001 m 1.5% + 5 1 ma @ 100 k 60 m  0.01 m 1.5% + 5 < 100 m 0.1 m 1.5% + 5 ~60 g ~0.01 g 1.5% + 5 2 250 v 6 m  0.001 m 1.5% + 5 1 ma @ 250 k 60 m 0.01 m 1.5% + 5 < 250 m 0.1 m 1.5% + 5 ~200 g ~0.1 g 1.5% + 5 2 500 v 6 m 0.001 m 1.2% + 5 1 ma @ 500 k 60 m 0.01 m 1.2% + 5 < 500 m 0.1 m 1.2% + 5 ~200 g ~0.1 g 1.2% + 5 2 1000 v 6 m  0.001 m 1.2% + 5 1 ma @ 1 m 60 m  0.01 m 1.2% + 5 600 m  0.1 m 1.2% + 5 < 1 g 0.001 g 1.2% + 5 ~200 g ~0.1 g 1.2% + 5 2 1.    the voltage indication on the display refers to the voltage at the dut (devi ce under test), and the accuracy is according to the dc voltage  measurement. the marked test voltage and the actual test voltage may be dif ferent if the test voltage is adjusted in the setup. refer to the table  below for more details.   mega  position (mark) 1000 v 500 v 250 v 100 v 50 v default test voltage  (factory) 1000 v 500 v 250 v 100 v 50 v deviation 2.0 v 1.5 v 1.5 v 1.5 v 1.0 v 0.2% 0.3% 0.6% 1.5% 2.0% adjustable test voltage  (user) 10 to 1100 v 10 to 600 v 10 to 300 v 10 to 120 v 10 to 60 v incremental 1 v 1 v 1 v 1 v 1 v 2.    additional accuracy is to be added to the basic accuracy as shown in the tab le below.  voltage 1000 v 500 v 250 v 100 v 50 v above 1 g 500 m 250 m 100 m 50 m basic accuracy 1.2% + 5 1.2% + 5 1.5% + 5 1.5% + 5 1.5% + 5 additional accuracy 0.05%/g 0.1%/g 0.2%/g 0.5%/g 1.0%/g

 09 | keysight | u1450a/u1460a insulation resistance testers - data sheet U1451A/u1452a/u1452at earth bond resistance speciications earth-bond resistance specifications with accuracy of  (% of reading + number of least significant digit) 1, 2 accuracy range resolution U1451A u1452a/u1452at open circuit voltage 60  0.01  1.5% + 3 1.0% +3 > 4 v and < 7 v 600  0.1  1.5% + 3 1.0% +3 6 k 0.001 k 1.5% + 3 1.0% +3 60 k 0.01 k 1.5% + 3 1.0% +3 1.  the following statements are true for earth-bond resistance tests:  C  overload protection: < 2 v and 0.44 a/1000 v; 10  35 mm 30 ka fast-acting fuse   C  short circuit: > 200.0 ma as resistance  2  2.  the accuracy is speciied after the null function is used to subtract the test l ead resistance and thermal effect (by shorting the test leads) u1453a/u1461a earth bond resistance speciications earth-bond resistance specifications with accuracy of  (% of reading + number of least significant digit) 1 range resolution accuracy open circuit voltage 6  2 0.001  0.5% + 20 > 4 v and < 7 v 60  2 0.01  0.5% + 2 600  2 0.1  0.5% + 2 6 k 0.001 k 0.5% + 2 60 k 0.01 k 0.5% + 2 1.  the following statements are true for earth-bond resistance tests:  C  overload protection: 0.44 a/1000 v; 10  35 mm 30 ka fast-acting fuse   C  short circuit: > 200.0 ma as resistance  2  2.  the accuracy of the 6 to 600  range is speciied after the null function is used to sub tract the test lead resistance and thermal effect (by shorting  the test leads)

 10 | keysight | u1450a/u1460a insulation resistance testers - data sheet U1451A/u1452a/u1452at en61557 speciications the following specifications are a requirement for european labeling. intrinsic uncertainty measurement U1451A u1452a/u1452at operating uncertainty 1 voltage  (0.5% + 2)  (0.2% + 2) 30% earth-bond resistance  (1.5% + 3)  (1.0% + 3) 30% insulation resistance based on the test voltage and range.  refer to insulation resis- tance speciications for U1451A/u1452a/u1452at. 30% 1.    the maximum resistance to meet the standard of en61557-1, 5.2.4, which i ndicates the maximum amount allowed as less than 30% test voltage 1, 2, 3 ir < intrinsic uncertainty (a) temperature (e3) operating uncertainty 50 v 12.85 g 27.6 % 2% 27.6% + 1.15 x e3 100 v 25.7 g 27.6 % 2% 27.6% + 1.15 x e3 250 v 65.5 g 27.6 % 2% 27.6% + 1.15 x e3 500 v 131 g 27.6 % 2% 27.6% + 1.15 x e3 1000 v 260 g 27. 4% 2% 27.4% + 1.15 x e3 1.    speciication conidence level to 99.73% as coverage factor up to 3 2.    temperature range is from 0 to 35 c 3.    test voltage/maximum range for different models:  test voltage U1451A u1452a u1452at 50 v C 60 g 60 g 100 v C 60 g 60 g 250 v 60 g 200 g C 500 v 60 g 200 g C 1000 v 60 g 200 g C u1453a/u1461a en61557 speciications the following specifications are a requirement for european labeling. intrinsic uncertainty measurement u1461a u1453a operating uncertainty 1 voltage  (0.09% + 1)  (0.09% + 1) 30% earth-bond resistance  (0.5% + 2)  (0.5% + 2) 30%  (0.5% + 20) 2  (0.5% + 20) 2 30% insulation resistance based on the test voltage and range.  refer to insulation resis- tance speciications for u1453a/u1461a. 30% 1.    the maximum resistance to meet the standard of en61557-1, 5.2.4, which i ndicates the maximum amount allowed as less than 30% 2.    for 6  range only   test voltage 1, 2, ir < intrinsic uncertainty (a) temperature (e3) operating uncertainty 50 v 25.7 g 27.65% 2% 27.65% + 1.15 x e3 100 v 51.4 g 27.65% 2% 27.65% + 1.15 x e3 250 v 131 g 25.65% 2% 25.65% + 1.15 x e3 500 v 260 g 27. 4 5% 2% 27.45% + 1.15 x e3 1000 v 260 g 14.45% 2% 14.45% + 1.15 x e3 1.    speciication conidence level to 99.73% as coverage factor up to 3 2.    temperature range is from 0 to 35 c

 11 | keysight | u1450a/u1460a insulation resistance testers - data sheet u1453a/u1461a adjustable dc test voltage speciications adjusted dc test voltage specifications with accuracy of  (% of reading + number of least significant digit) 1, 2 range resolution accuracy rate current 1100 v 1 v 0.5% + 1 1 ma nominal 1.    the minimum test voltage may be set from 10 v 2.    the indication at the rated output voltage across a resistor with a value of u n  (1000 /v) shall not differ by more than 10% relative to the indi - cated value, as a result of possibly present ac voltage components in the out put voltage, when a capacitor of 1 f is connected in parallel with  the insulation resistance to be measured  U1451A/u1452a/u1452at dc voltage speciications dc voltage specifications with accuracy of  (% of reading + number of least significant digit) accuracy function range resolution U1451A u1452a/u1452at input impedance voltage 1 6 v 0.001 v 0.5% + 2 0.2% + 2 10 m (nominal) 60 v 0.01 v 0.5% + 2 0.2% + 2 10 m (nominal) 600 v 0.1 v 0.5% + 2 0.2% + 2 10 m (nominal) 1000 v 1 v 0.5% + 2 0.2% + 2 10 m (nominal) 1.    dc v overload protection: 1000 v rms   u1453a/u1461a dc voltage speciications dc voltage specifications with accuracy of  (% of reading + number of least significant digit) function range resolution accuracy input impedance voltage 60 mv 1 0.01 mv 0.09% + 1 10 m 3 600 mv 1 0.1 mv 0.09% + 1 10 m 3 6 v 2 0.001 v 0.09% + 1 11.11 m 60 v 2 0.01 v 0.09% + 1 10.1 m 600 v 2 0.1 v 0.09% + 1 10 m 1000 v 2 1 v 0.09% + 1 10 m 1.    the following statements are true for dc mv measurements:  C   dc mv measurements are for model u1461a only  C   the accuracy is speciied after the null function is used to subtract the ther mal effect (by shorting the test leads)   C   dc mv overload protection: 1000 vrms for short circuits with < 0.3 a current 2.    dc v overload protection: 1000 vrms 3.    the input impedance may be set to > 1 g in the setup menu   U1451A/u1452a/u1452at ac voltage speciications ac voltage specifications with accuracy of  (% of reading + number of least significant digit) accuracy function range resolution 45 to 400 hz voltage 1 6 v 0.001 v 2.0% + 3 60 v 0.01 v 2.0% + 3 600 v 0.1 v 2.0% + 3 1000 v 1 v 2.0% + 3 1.    the following statements are true for resistance measurements:   C   ac v overload protection: 1000 v rms   C   ac v input impedance: 10 m in parallel with < 100 pf (nominal)   C   the input signal is lower than the product of 1,000,000 vhz

 12 | keysight | u1450a/u1460a insulation resistance testers - data sheet u1453a/u1461a ac voltage speciications true rms ac voltage specifications with accuracy of  (% of reading + number of least significant digit) accuracy function range resolution 45 to 65 hz 65 hz to 5 khz 5 to 20 khz voltage 6 60 mv 1, 2, 4 0.01 mv 1.0% + 3 1.5% + 3 2.0% + 4 600 mv 1, 2, 4 0.1 mv 1.0% + 3 1.5% + 3 2.0% + 4 6 v 3, 5 0.001 v 1.0% + 3 1.5% + 3 2.0% + 4 60 v 3, 5 0.01 v 1.0% + 3 1.5% + 3 2.0% + 4 600 v 3, 5 0.1 v 1.0% + 3 1.5% + 3 @ < 1 khz C 1000 v 3, 5 0.1 v 1.0% + 3 1.5% + 3 @ < 1 khz C lpf (low-pass ilter) enabled, applicable for all  voltage ranges and resolution 1, 3, 5 1.0% + 3 1.5% + 3 @ < 200 hz 6.0% + 3 @ < 440 hz C 1.    ac mv and lpf measurements are for model u1461a only 2.    ac mv overload protection: 1000 v rms  for short circuits with < 0.3 a current 3.    ac v overload protection: 1000 v rms 4.    ac mv input impedance: the input impedance may be set to > 1 g in the setup menu, the d efault input impedance is 10 m in parallel with 100  pf (nominal) 5.    ac v input impedance: 10 m in parallel with < 100 pf (nominal) 6.    the input signal is lower than the product of 20,000,000 vhz  u1461a dc current speciications dc current specifications with accuracy of  (% of reading + number of least significant digit) function range resolution accuracy burden voltage/shunt current 1 6 a 0.001 a 0.8% + 2 3 < 0.24 v/39.2 k 60 a 0.01 a 0.4% + 1 3 < 0.24 v/3.56 k 600 a 0.1  a 0.2% + 1 < 0.062 v/100  6 ma 0.001 ma 0.2% + 1 < 0.62 v/100  60 ma 0.01 ma 0.2% + 1 < 0.16 v/1  440 ma 2 0.1 ma 0.2% + 1 < 1.17 v/1  1.    overload protection: 0.44 a/1000 v; 10  35 mm 30 ka fast-acting fuse 2.    speciication for 440 ma range: 440 ma continuous for signals > 440 ma up to 600 ma f or 120 seconds maximum 3.    the accuracy of the 6 to 60 a range is speciied after the null function is used t o zero the offset (by opening the test leads)   u1461a ac current speciications true rms ac current specifications with accuracy of  (% of reading + number of least significant digit) accuracy function range resolution 45 hz to 1 khz burden voltage/shunt current 1 6 a 0.001 a 2.0% + 2 < 0.24 v/39.2 k 60 a 0.01 a 1.5% + 2 < 0.24 v/3.56 k 600 a 0.1  a 1.0% + 2 < 0.062 v/100  6 ma 0.001 ma 1.0% + 2 < 0.62 v/100  60 ma 0.01 ma 1.0% + 2 < 0.16 v/1  440 ma 2 0.1 ma 1.0% + 2 < 1.17 v/1  1.    overload protection: 0.44 a/1000 v; 10  35 mm 30 ka fast-acting fuse 2.    speciication for 440 ma range: 440 ma continuous for signals > 440 ma up to 600 ma f or 120 seconds maximum

 13 | keysight | u1450a/u1460a insulation resistance testers - data sheet U1451A/u1452a/u1452at resistance speciications resistance specifications with accuracy of  (% of reading + number of least significant digit) accuracy function range resolution U1451A u1452a/u1452at resistance 1 600  0.1  1.5% + 3 1.0% + 3 6 k 0.001 k 1.5% + 3 1.0% + 3 60 k 0.01 k 1.5% + 3 1.0% + 3 600 k 0.1 k 1.5% + 3 1.0% + 3 6 m 0.001 m 2.0% + 3 1.2% + 3 60 m 0.01 m 2.5% + 3 2.0% + 3 1.    the following statements are true for resistance measurements:   C   overload protection: 1000 vrms for short circuits with < 0.3 a current   C   maximum open voltage is < +2.8 v  C   the built-in buzzer beeps when the resistance measured is less than 30   15    C   the accuracy is speciied after the null function is used to subtract the test l ead resistance and thermal effect (by shorting the test leads)   u1453a/u1461a resistance/audible continuity speciications resistance/audible continuity specifications with accuracy of  (% of reading + number of least significant digit) function range resolution accuracy continuity threshold resistance 1 600  2 0.1  0.5% + 2 12  4  6 k 0.001 k 0.5% + 2 0.06  0.02 k 60 k 0.01 k 0.5% + 2 0.33  0.17 k 600 k 0.1 k 0.5% + 2 3.6  1.8 k 6 m 3 0.001 m 0.8% + 2 0.13  0.07 m 60 m 3, 4 0.01 m 1.5% + 3 0.13  0.07 m 1.    the following statements are true for resistance measurements:  C   overload protection: 1000 vrms for short circuits with < 0.3 a current   C   maximum open voltage is < +2.1 v  C   the built-in buzzer beeps when the resistance measured is less than 1 2   4 . the tester can capture intermittent measurements longer than 1 ms. 2.    the accuracy of the 600 m range is speciied after the null function is used to su btract the test lead resistance and thermal effect (by shorting  the test leads) 3.    for the ranges of 6 m and 60 m, the rh is speciied for < 60% @ 30 c 4.    the temperature coeficient of the 60 m range is 0.1  (speciied accuracy)/ c (from C40 to 18 c or 28 to 55 c)   u1453a/u1461a diode test speciications diode specifications with accuracy of  (% of reading + number of least significant digit) function range resolution accuracy test current diode 1 1 v 2 0.001 v 2% + 3 0.21 ma auto 3 0.001 v 2% + 3 0.21 ma 1.    the following statements are true for diode tests:  C   overload protection: 1000 v rms  for short circuits with < 0.3 a current   C   the built-in buzzer beeps continuously when the voltage measured is les s than 0.04  0.02 v and beeps once for forward-biased diode or  semiconductor junctions measured between 0.3 v and        0.8 v (0.3 v  reading  0.8 v) 2.    open voltage for diode: < +2.1 vdc 3.    open voltage for auto-diode: < +2.1 vdc and > C2.1 vdc 

 14 | keysight | u1450a/u1460a insulation resistance testers - data sheet U1451A/u1452a/u1452at capacitance speciications capacitance specifications with accuracy of  (% of reading + number of least significant digit) 1, 2, 3 range resolution accuracy signal 100 nf 0.1 nf 3% + 2 sine wave: 54.5 hz, < 2 v 1 f 0.001 f 3% + 2 10 f 0.01 f 3% + 2 100 f 0.1 f 5% + 2 4  @ < 50 f 1.    overload protection: 1000 vrms for short circuits with < 0.3 a current 2.    the accuracy for all ranges is speciied based on a ilm capacitor or better, an d after the null function is used to subtract the residual values (by  opening the test leads) 3.    the maximum display is 1200 counts 4.    add additional accuracy of 0.1% per f for values greater than 50 f ? for examp le, 100 f, additional accuracy of 5% is to be added   u1453a/u1461a capacitance speciications capacitance specifications with accuracy of  (% of reading + number of least significant digit) 1, 2 range resolution accuracy measuring rate (at full scale) 10 nf 0.01 nf 1% + 2 5 times/second 100 nf 0.1 nf 1% + 2 1 f 0.001 f 1% + 2 2.4 times/second 10 f 0.01 f 1% + 2 100 f 0.1 f 1% + 2 1 mf 0.001 mf 1% + 2 1.0 times/second 10 mf 0.01 mf 1% + 2 0.1 times/second 1.    overload protection: 1000 vrms for short circuits with < 0.3 a current 2.    the accuracy for all ranges is speciied based on a ilm capacitor or better, an d after the null function is used to subtract the residual values (by  opening the test leads)  U1451A/u1452a/u1452at frequency speciications frequency specifications with accuracy of  (% of reading + number of least significant digit) 1, 2 range resolution accuracy minimum input frequency 19.99 hz 0.01 hz 0.2% + 1 2 hz 199.99 hz 0.1 hz 0.2% + 1 < 400 hz 1 hz 0.2% + 1 @  400 hz 1.    overload protection: 1000 v; input signal is < 1,000,000 v  hz (product of vo ltage and frequency) 2.    the frequency measurement is susceptible to error when measuring l ow-voltage and low-frequency signals. shielding inputs from exter nal noise  pickup is critical for minimizing measurement errors. 

 15 | keysight | u1450a/u1460a insulation resistance testers - data sheet u1453a/u1461a frequency speciications frequency specifications with accuracy of  (% of reading + number of least significant digit) 1, 2 range resolution accuracy minimum input frequency 99.99 hz 0.01 hz 0.02% + 1 0.5 hz 999.9 hz 0.1 hz 0.02% + 1 9.999 khz 0.001 khz 0.02% + 1 99.99 khz 0.01 khz 0.02% + 1 999.9 khz 0.1 khz 0.2% + 1 @  100 khz 9.999 mhz 0.001 mhz 0.2% + 1 @  100 khz 1.    overload protection: 1000 v; input signal is < 20,000,000 v  hz (product of v oltage and frequency) 2.    the frequency measurement is susceptible to error when measuring l ow-voltage and low-frequency signals. shielding inputs from exter nal noise  pickup is critical for minimizing measurement errors. turning on the lo w-pass ilter (model u1461a only) may help you to ilter out the noise and  achieve a stable reading.  u1461a duty cycle and pulse width speciications duty cycle and pulse width specifications with accuracy of  (% of reading + number of least significant digit) 2 function mode range resolution accuracy at full scale duty cycle 2 dc coupling 99.9% C 0.3% per khz + 0.3% ac coupling 99.9% C 0.3% per khz + 0.3% pulse width 3 C 999.9 ms 0.01 ms (duty cycle accuracy/frequency) + 0.01 ms C 2000 ms 0.1 ms (duty cycle accuracy/frequency) + 0.1 ms 1.    overload protection: 1000 v; input signal is < 20,000,000 v  hz (product of v oltage and frequency) 2.    the frequency measurement is susceptible to error when measuring l ow-voltage and low-frequency signals. shielding inputs from exter nal noise  pickup is critical for minimizing measurement errors. turning on the lo w-pass ilter (model u1461a only) may help you to ilter out the noise and  achieve a stable reading. 3.    the accuracy for duty cycle and pulse width measurements is based on a 6 v squar e-wave input to the dc 6 v range. for ac couplings, the duty  cycle range can be measured within the range of 10% to 90% for signal frequenci es > 20 hz. 4.    the range of the duty cycle is determined by the frequency of the signal: {10 s  f requency  100%} to {[1 C (10 s  frequency)]  100%} 5.    the pulse width (positive or negative) must be > 10 s. the range of the pulse w idth is determined by the frequency of the signal.  u1453a/u1461a temperature speciications temperature specifications with accuracy of  (% of reading + offset error) 1 thermal type range resolution accuracy k C200 to 1372 c 0.1 c 1% + 1 c C328 to 2502 f 0.1 f 1% + 1.8 f j C200 to 1200 c 0.1 c 1% + 1 c C346 to 2192 f 0.1 f 1% + 1.8 f   the following statements are true for temperature measurements:   C   the speciications above are speciied after 60 minutes of warm-up time   C   the accuracy does not include the tolerance of the thermocouple probe  C   do not allow the temperature sensor to contact a surface that is energized ab ove 30 vrms or 60 vdc. such voltages pose a shock hazard.   C   ensure that the ambient temperature is stable within  1 c and that the null fun ction is used to reduce the test leads thermal effect and  temperature offset. before using null function, set the tester   to measure temperature without ambient compensation and keep the ther mocouple probe as close to the tester as possible (avoid contact with  any surface that has a different temperature from the ambient temperatu re).  C   when measuring temperature with respect to any temperature calibrat or, try to set both the calibrator and tester with an external reference  (without internal ambient compensation). if both the calibrator and t ester are set with internal reference (with internal ambient compensa tion),  some deviations may show between the readings of the calibrator and teste r, due to differences in ambient compensation between the calibrator  and tester. keeping the tester close to the output terminal of calibrator w ill help reduce the deviation.  C   the temperature calculation is speciied according to the safety stand ards of en/iec-60548-1 and nist175  

 16 | keysight | u1450a/u1460a insulation resistance testers - data sheet U1451A/u1452a/u1452at frequency sensitivity during voltage mea surement input range 1 minimum sensitivity (rms sine wave) 6 v 0.5 v 60 v 5 v 600 v 65 v 1000 v 65 v 1.  maximum input for speciied accuracy, refer to U1451A/u1452a/u145 2at ac voltage speciications   u1453a/u1461a frequency sensitivity during voltage measurement minimum sensitivity (rms sine wave) trigger level for dc coupling input range 1 20 hz to 100 khz 20 hz to 100 khz 60 mv 10 mv 15 mv 600 mv 27 mv 55 mv 6 v 0.25 v 0.55 v 60 v 2.5 v 5.5 v 600 v 25 v 55 v 1000 v 170 v 460 v 1.  maximum input for speciied accuracy, refer to u1453a/u1461a ac volta ge speciications   u1461a frequency sensitivity during current measurement minimum sensitivity (rms sine wave) input range 1 20 hz to 20 khz 6 a 0.5 a 60 a 5 a 600 a 45 a 6 ma 0.45 ma 60 ma 4.5 ma 440 ma 45 ma 1.  maximum input for speciied accuracy, refer to u1453a/u1461a ac curre nt speciications   U1451A/u1452a/u1452at voltage display update rate display update rate (approximate) function times/second ac v 5 dc v 5  5 capacitance 5 ebr 5 ir 5 frequency 1 (> 10 hz)

 17 | keysight | u1450a/u1460a insulation resistance testers - data sheet u1453a/u1461a display update rate display update rate (approximate) 1, 2 function slow (times/second) fast (times/second) ac v (v or mv) 5 10/20/40 dc v (v or mv) 5 10/20/40  5 10/20/40 diode 5 10/20/40 auto-diode 1 C capacitance 1 (< 1 mf) C dc ma/a 5 10/20/40 ac ma/a 5 10/20/40 temperature 5 10/20/40 frequency 1 (> 10 hz) C 1.    the tester has a built in combination ilter for data update rate.  2.    the cmrr and nmrr are speciied based on ive times the data update rate.

 18 | keysight | u1450a/u1460a insulation resistance testers - data sheet general speciications battery type 4  1.5 v aa alkaline batteries (ansi/neda 15a or iec lr6) 4  1.5 v aa lithium iron disulide batteries (ansi/neda 15lf or iec fr6) 4  1.5 v aa zinc chloride batteries (ansi/neda 15d or iec r6) (u1453a/u1461a onl y) battery life U1451A /u1452a /u1452at  u1453a /u1461a 270 hours  (alkaline batteries) 50/60/80 hours typical at high/medium/low brightness (alkaline batterie s) power consumption 2.7 va maximum (with backlight/maximum brightness)  fuse 10  35 mm 30 ka fast-acting fuse display U1451A /u1452a /u1452at  u1453a /u1461a liquid crystal display (lcd), 4 digits with maximum reading of 6,600 counts  organic led (oled) with maximum reading of 6,600/66,000 and 660/6,600 counts s electable connectivity ir-to-usb cable u1117a ir-to-bluetooth adapter (bluetooth class 1) u1177a ir-to-bluetooth adapter (bluetooth class 2) operating environment U1451A /u1452a /u1452at  u1453a /u1461a C20 to 55 c, 0% to 80% rh (with alkaline batteries) 0 to 2000 meters altitude C20 to 55 c, 0% to 80% rh (with alkaline batteries) C40 to 55 c, 0% to 80% rh (with lithium batteries) 0 to 2000 meters altitude storage compliance C40 to 70 c, 0% to 80% rh with battery removed safety compliance iec/en 61010-1:2010 en 61557-1, iec/en 61557-2, and iec/en 61557-4 emc compliance iec 61326-1:2005/en 61326-1:2006 measurement category cat iii 1000 v/cat iv 600 v common mode rejection ratio (cmrr) > 120 db at dc, 50/60 hz  0.1% (1 k unbalanced) normal mode rejection ratio (nmrr) > 60 db at 50/60 hz  0.1% temperature coeficient U1451A /u1452a /u1452at u1453a /u1461a 0.05  (speciied accuracy)/c (from C20 to 18 c, or 28 to 55 c)   0.05  (speciied accuracy)/c (from C40 to 18 c, or 28 to 55 c) ip rating ip-67, protected against dust and the effect of immersion between 15 cm and 1 m drop test 1 meter per en/iec 61010-1:2001 and 3 meters (10 feet), 6 sides drop to oak loor and t ester  with holster dimensions (w  h  d) 100  218  58 mm weight U1451A /u1452a /u1452at u1453a /u1461a 728 grams (with alkaline batteries and rubber holster)  686 grams (with lithium batteries and rubber holster) warranty 3 years for main unit  3 months for standard accessories unless otherwise speciied

 19 | keysight | u1450a/u1460a insulation resistance testers - data sheet ordering information   standard shipped accessories  U1451A u1452a u1452at u1453a u1461a hard carrying case      alligator clips (red and black)      test leads with 4 mm probe (red and  black) and 19 mm probe (red and black)      ir-to-usb cable (u1173b)      batteries 4 x aa alkaline 4 x aa alkaline 4 x aa alkaline 4 x aa lithium 4 x aa lithium remote switch probe with adapter C  C   ir-to- bluetooth  adapter (u1117a) 1 C  C   operating instruction (u1117a) C  C   thermocoupler adapter (j/k-type),    bead (j-type and k-type) C C C C  quick start guide      certiicate of calibration      1.  all u1450a/60a series models support the u1117a ir-to-bluetooth ada pter, however the u1117a cannot be shipped to selected countries as a  standard accessory. please refer to www.keysight.com/ind/u111 7a for more information.   optional accessories u5403a remote switch probe remote switch probe with ixed plug and adapter  C rated cat iii 1000 v, cat iv 600 v, 15 a. u1162a alligator clips one pair of insulated alligator clips (red and black)  recommended for use with keysight standard test leads rated cat iii 1000 v, cat iv 600 v, 15 a. u1117a ir-bluetooth adapter bluetooth class 1 adapter  C up to 100 meter operating range  C compatible with ios/android and windows pc U1451A u1452a u1452at u1453a u1461a

 20 | keysight | u1450a/u1460a insulation resistance testers - data sheet for more information on keysight  technologies products, applications or  services, please contact your local keysight  office. the complete list is available at: www.keysight.com/find/contactus americas  canada (877) 894 4414 brazil 55 11 3351 7010 mexico 001 800 254 2440 united states (800) 829 4444 asia paciic australia 1 800 629 485 china 800 810 0189 hong kong 800 938 693 india 1 800 112 929 japan 0120 (421) 345 korea 080 769 0800 malaysia 1 800 888 848 singapore 1 800 375 8100 taiwan 0800 047 866 other ap countries (65) 6375 8100 europe & middle east austria 0800 001122 belgium 0800 58580 finland 0800 523252 france 0805 980333 germany 0800 6270999 ireland 1800 832700 israel 1 809 343051 italy 800 599100 luxembourg +32 800 58580 netherlands 0800 0233200 russia 8800 5009286 spain 800 000154 sweden 0200 882255 switzerland 0800 805353opt. 1 (de) opt. 2 (fr) opt. 3 (it) united kingdom 0800 0260637 for other unlisted countries:www.keysight.com/find/contactus (bp-07-10-14) this information is subject to change without notice.? keysight technologies, 2014 published in usa, august 4, 2014 5991-4290en www.keysight.com mykeysight www.keysight.com/find/mykeysighta personalized view into the information most relevant to you. www.keysight.com/find/threeyearwarrantykeysights commitment to superior product quality and lower total cost  of ownership. the only test and measurement company with three-year  warranty standard on all instruments, worldwide. ibluetooth and the bluetooth logos are trademarks owned by bluetooth sig, inc., u.s.a.  and licensed to keysight technologies, inc. www.keysight.com/find/insulationtesters
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