Appendix A

Specifications

Introduction
Appendix Acontansthe pedficatonsof the Huke 45 Dual Display Multimeter.
Thes gecificationsasume

A 1-year cabration cycle

An operaiing temperaure of18°C to 28°C (64.4°F to 82.4°F)
Reldive humdity not exceenhg 90 % (non-conensng) (70 % obr 1,000 K

range

Accuracy is expressed as +(pengge of reading+ digts).

Display Counts and Reading Rates

Rate Readings per Second Full Rang e Display Count s
Slow 25 99,999+
Medium 5 30,000
Fast 20 3,000

* Ohms full range will typically be 98,000 counts

RS-232 and IEEE-488 Reading Transfer Rates

Reading P er Second

Rate Internal Tri gger Internal Trigger Operation Print M ode Operation
Operation (TR IGGER 1) (TRIGGER 4) (Print setat 1)
Slow 25 15 25
Medium 4.5 2.4 5.0
Fast 4.5 3.8 135

Response Times
Referto S=cion 4 for deailed information.
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DC Voltage
Range Resolution Accur acy
Slow Medium Fast (6 Months) (1 Year)
300 mV — 10 pv 100 pv 002 % + 2 0.025 % + 2
3V — 100 pv 1mV 0.02% + 2 0.025% + 2
30V — 1mVv 10 mVv 0.02% + 2 0.025 % + 2
300V — 10 mV 100 mV 0.02% + 2 0.025 % + 2
1000 vV — 100 mV 1V 0.02% + 2 0.025% + 2
100 mV 1pv — — 0.02% + 6 0.025% + 6
1000 mV 10 pv — — 0.02% + 6 0.025 % + 6
0oV 100 pv — — 0.02% + 6 0.025% + 6
100 V 1mv — — 0.02% + 6 0.025% + 6
1000 vV 10 mVv — — 0.02% + 6 0.025% + 6

Input Impedance
10 MQ in parallel with <100 pF

divider.

Note

In the dua disgay moce, whenthevolts ac andvolts dcfunctions are
seleted, he 10MQ dcinput divider is in parallel with the 1M Q ac

Normal Mode Rejection Ratio
>80 dB & 50 Hz o 60 Hz, dow andmedum rates

>54 dB fa frequendes beween 50-40 Hz, slowandmedum rates
>60 dB & 50 Hz,fad rate (Note: Fag rate hasno filtering)

Maximum Allowable AC Voltage While Measuring DC Voltage or (AC + DC)

Voltages
Range Max Allow able Peak AC Peak Normal Mode Sig nal
Voltage
NMRR* >80 dB t NMRR >60 dBt

300 mVv 100 mv 15V 15V 15V
3V 1000 mVv 15V 15V 15V
30V oV 1000 V 50 vV 300V
300V 100V 1000 VvV 50V 300V
1000 V 1000 Vv 1000 V 200V 1000 V

* NMRR is the Normal Mode Rejection Ratio
T Normal Mode Rejection Ratio at 50 Hz or 60 Hz +0.1 %

Common Mode Rejection Ratio
>90 dB @ do, B or 8 Hz, (1 kQ) unbdanced, meium and slow réeg
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Maximum Input

1000V dc o peak acon anyrange

True RMS AC Voltage, AC-Coupled

Resolution
Range
Slow Medium Fast
300 mV — 10 pv 100 pv
3V — 100pV 1mv
30V — 1mv 10 mV
300V — 10 mv 100 mVv
750 V — 100 mVv 1V
100 mV 1pv — —
1000 mV 10 pv — —
0V 100 pv — —
100V 1mVv — —
750 V 10 mv — —
Accuracy
Linear Accuracy dB Accur acy Max
Frequency Power* Input at
Slow Medium Fast Slow/Med Fast Upper
Freq

20-50 Hz 1% + 100 1%+ 10 7%+ 2 0.15 0.72 2%+ 10 750V
50Hz-10kHz | 0.2% +100| 0.2% + 10| 0.5%+2 0.08 0.17 04%+10 | 750V
10-20 kHz 05%+100| 05%+10| 0.5%+2 0.11 0.17 1%+ 10 750V
20-50 kHz 2 % + 200 2%+ 20 2% +3 0.29 0.34 4% + 20 400 V
50-100 kHz 5 % + 500 5% + 50 5%+6 0.70 0.78 10 % + 50 200V
* Error in power mode will not exceed twice the linear accuracy specification

Accuracy spedfi cations appy within thefollowing limits, based o reading rate:

Slow Reaihg Rde: Betwee 15000 aml 99,99 courts (full range

Medium Readng Rde: Between 1,5@ and30,000courts (full range)
Fast Rading Rat: Betweenl150and 3,@0 couwnts (full rangg

Decibel Resolution

Resolution

Slow & Medium

Fast

0.01dB

0.1dB

A-3



45
Users Manual

Decibel Reference Resistance

8000 Q 500 Q 124 Q 8 Qft
1200 Q 300 Q 110 Q 4 Qt
1000 Q 250 Q 93 Q 20t
900 Q 150 Q 75Q

800 Q 135Q 50 Q

600Q* 125Q 16 Qt

Default resistance
t Reading displayed in watts (POWER)

Input Impedance
1 MQ in paallel with <100 pF

Maximum Crest Factor
3.0

Common Mode Rejection Ratio
>60 dB @50 Hz ¢ 60 Hz (1 kQ unkalancel medium rate)

Maximum Input
750 V ms, 10 V peak

2 X 107 Vot-Hertz prodwct on anyrange, nomal moce input
1 x 106 Vdt-Hertz producton ary range,common modeinput

(AC + DC) Voltage Accuracy

Total Measuement Error will nat exeeedthesum of the sepaate a& anddc acuracy
spedfications, pus ldisplay cowunt. Reer to the teble unde "Maximum Allowable AC
Voltage while Measuring DC Vottage or (AC + DC) Vdtage$ locaedon paje A3.

Note

When masuiing ac + dc, (or any dud display comlination of ac anddc)in
thefad reading rate, the Huke45 mayshow sgnificant reading errors.
This resuts from a bck d filtering onthe d portion ofthemeasuemen
for thefad reading rate. Toavad this problem, wse orly the"slow" and
"mediunt reading ratesfor ac + dc or ac anddc mmbindions.

Maximum Frequency of AC Voltage Input While Measuring AC Current

Whenthe meter makesac curernt andac vdtagemeaurement usng the dual display,
themaximum frequery of the vdtage inputis limited tothe maximum freqiency d the
currentfunction. Fo examge, if you ae makingan ac arrert meaurement on the 10 A
range,the maximum frequency of the oltageinput mug beless tha 2 kHz.
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DC Current
Resolution Burde n
Range Accur acy
Slow Medium Fast Voltage
30 mA — 1pA 10 pA 0.05 % + 3 0.45V
100 mA — 10 pA 100 pA 005% +2 14V
10 A — 1 mA 10 mA 0.2%+5 0.25V
10 mA 100 nA — — 0.05 % + 0.14V
100 mA 1pA — — 50.05% +5 14V
10 A 100 pA — — 02%+7 0.25V

* Typical at full ran

ge

Maximum Input

To be usd n prateded low enegy drcuits orly, not to exceed250 V a 4800
Volt-Amps.(IEC 664 Instdlation Caegay Il.)

mA 300 mA & oracrms. Praededwith a 5@ mA, 50V, IEC 1Z-steet 1, fast

bl

ow fuse

A 10 A dc oracrms coriinuous or 20 A dc @ ac rmsfor 30 seconds maximum.
Protected with a B A, 250 V, 1,000 Ainterrupt rating, fast blow fuse

Note

Resisance béween the COM linding post and the méer’s internal
measuing drcuitsis agroximately .003.Q.

AC Current
Resolution Burde n
Range _ Voltage*
Slow Medium Fast
10 mA 100 nA — — 0.14V
30 mA — 1 pA 10 pA 0.45V
100 mA 1pA 10 pA 100 pA 1.4V
10 A 100 pA 1 mA 10 mA 0.25V

* Typical at full range
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Accuracy
Accur acy
Range Frequency

Slow Medium Fast
mA (To 100 mA) 20-50 Hz 2 % + 100 2%+ 10 7%+2
mA (To 100 mA) 50 Hz-10 kHz 0.5 % + 100 0.5%+ 10 0.8% +2
mA (To 100 mA) 10 -20 kHz 2% + 200 2% +20 2% +3
A (1-10A) 20-50 Hz 2% + 100 2%+ 10 7%+ 2
A (1-10A) 50 Hz-2 kHz 1% + 100 1%+ 10 1.3%+2
A (0.5to 1A) 20-50 Hz 2 % + 300 2% + 30 7%+ 4
A (0.5to 1A) 50Hz-2 kHz 1% + 300 1% + 30 1.3%+4
mA accuracy specifications apply within the following limits, based on reading rate:
Slow Reading Rate: Between 15,000 and 99,999 counts (full range)
Medium Reading Rate: Between 1,500 and 30,000 counts (full range)
Fast Reading Rate: Between 150 and 3,000 counts (full range)

Maximum Crest Factor
3.0

Maximum Input
To be usd n prateded low enegy drcuits orly, not to exceed250 V a 4800
Volt-Amps.(IEC 664 Instdlation Caegay Il.)

mA 300 mA & oracrms. Praededwith a 5@ mA, 50V, IEC 27-sleet 1, fast
blow fuse

A 10 A dc oracrms coriinuous or 20 A dc @ ac rmsfor 30 seconds maximum.
Protected with a B A, 250 V, 1,000 Ainterrupt rating, fast blow fuse

Note

Resisance béween the COM linding past and the meer'sinternal
measuing drcuitsis agproximately .0030Q.
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Ohms
Resolution Typical Full Max Current
Range Accur acy Scale Through th e
Slow Medium Fast Voltage Unknow n
300 Q — 10 mQ 100 MQ | 0.05% + 2 +0.02Q | 0.25 1 mA
3kQ — woo0MQ | 1Q 0.05% + 2 0.24 120pA
30 kQ — 1Q 10Q 0.05% + 2 0.29 14 pA
300 kQ — 10Q 100 Q 0.05% + 2 0.29 1.5pA
3 MQ — 100 Q 1 kQ 0.06 % + 2 0.3 150 pA
30 MQ — 1 kQ 10 kQ 0.25% + 3 2.25 320 pA
300 MQ* — 100 kQ 1 MQ 2% 2.9 320 pA
100 Q 1 mQ — — 0.05% +8+0.02Q| 0.09 1 mA
1000 Q 10 mQ — — 0.05% + 8+ 0.02Q | 0.10 120 pA
10 kQ 100 mQ — — 0.05 %+8 0.11 14 pA
100 kQ 10 — — 0.05% + 8 0.11 1.5pA
1000 kQ 10Q — — 0.06 % +.8 0.12 150 pA
10 MQ 100 Q — — 0.25% + 6 15 150 pA
100 MQ* 100 kQ — — 2% +2 2.75 320 pA

*Because of the method used to measure resistance, the 100 MQ (slow) and 300 MQ (medium and fast)

ranges cannot measure below 3.2 MQ and 20 MQ, respectively. "UL" (underload) is shown on the display for

resistances below these nominal points, and the computer interface outputs "+1 E-9".

Open Circuit Voltage

3.2 V. maimum onthe 1M Q, 300Q, 30 MQ, 100MQ, and 300MQ ranges 1.5V
maxmum on all other ranges.

Input Protection
500 V dc @ rms ac onall ranges

Diode Test/Continuity

Maximum R eading

Resolution

Slow
Medium
Fast

999.99 mvV
25V
25V

10 pv
100 pv
1mVv

Test Current
Approximaely 0.7 mA when measuing aforward biasel jundion.

Audible Tone

Contiruoustonefor cortinuity. Brief tone for narmal forwardbiased dode or
senmicordudor jundion.
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Open Circuit Voltage
3.2 V. mximum

Contiruity Cagure Time
50 usmaxmum, 10 ustypicd

Input Protection
500 votsdc arms &

Note

Whenthe neter is sd to measue frequeny andthereis noinput signd
(i.e, input terminals are opa), the meéer may read agroximately 25 kHz
(ratherthanthe expecied 2ro). Thisis dueto internal cgpadtive pgckup o
theinverter powe supply into the Hgh-inpedarte,inputcircuitry. With
soure impadane of<2 kQ, this pickup wil notaffed the acuracy a

stahility ofthefrequermy a reading.

Frequency
Frequacy Ramge
5 Hz to 21 MHz
Applicable Fundions
Volts ac and Qurrert AC

Resolution
Range Accur acy
Slow & Medium Fast

1000 Hz .01 Hz 1 Hz 05% + 2

10 kHz .1 Hz 1Hz .05% + 1

100 kHz 1Hz 10 Hz .05% + 1

1000 kHz 10 Hz 100 Hz .05% +1

1 MHz* 100 Hz 1 kHz Not Specified

* Specified to 1 MHz, but will measure above 1 MHz.

Sensitivity of AC Voltage

Frequency Level (sine wave)
5 Hz-100 kHz 30 mV rms
100 kHz - 300 kHz 100 mV rms
300 kHz - 1 MHz 1VVrmms
Above 1 MHz Not specified

Sensitivity Level of AC Current

Frequency Input Level
5 Hz-20 kHz 100 mA >3 mA rms
45 Hz-2 kHz 10 A >3 Arms
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Note

Whenthe neter is sd to measue frequeny andthereis noinput signd
(i.e, the imputterminals are open),the neter may read agroximately 25
kHz (athe than 2ro). Thisis duetointernd capadtive pickup d the
inverter powe sugply into the high-impedarce,input circuitry. With saurce
impedare d <2 k@, this pickup wil nat affect the accuracy or gahility of
the freaieng reading.

Environmental

Warmup ti me 1 hour to rated specifications for warmup < 1 hour, add 0.005 % to all
accuracy specifications.

Temper ature Coefficient <0.1 times the applicable accuracy specification per degree C for 0 °C to
18 °C and 28 °C to 50 °C (32 °F to 64.4 °F and 82.4 °F to 122 °F)

Operating Te mper ature 0°Cto 50 °C (32 °F to 122°F)
Storage Temper ature -40 °C to + 70 °C (-40 °F to 158°F)

Elevated temperature storage of battery will accelerate battery
self-discharge. Maximum storage time before battery must be
recharged:

20°C-25°C 1000 days
50 °C 180 days
70 °C 40 days

Relative Humidity To 90 % at 0 °C to 28 °C (32-82.4 °F),

(non-cond ensin g) To 80 % at 28 °C to 35 °C (82.4-95 °F),

To 70 % at 35 ° C to 50 °C (95 °F -122 ° F) except to 70 % at 0 °C to 50
°C (32 °F -122 °F) for the1000 kQ, 3 MQ, 10 MQ, 30 MQ, 100 MQ,and
300 MQ ranges.

Operating 0 to 10,000 feet

Non-operating 0 to 40,000 feet

Altitude

In an RF field of 1 V/m on all ranges and functions: Total Accuracy =

Electr omagnetic - .
9 Specified Accuracy +0.4% of range. Performance above 1 V/m is not

Compatibil ity specified
Vibration 3G@s5Hz

Half sine 40 G. Per Mil-T- 28800D, Class 3, Style E.
Shock

Bench Handling. Per Mil-T-28800D, Class 3.
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General
Common M ode Voltage 1000 V dc or peak ac maximum from any input to earth
Size 9.3 cm high, 21.6 cm wide, 28.6 cm deep (3.67 in high,8.5 in wide,
11.27 in deep)
Weight Net, 2.4 kg (5.2 Ibs) without battery;
3.2 kg (7.0 Ibs) with battery;
Shipping, 4.0 kg (8.7 Ibs) without battery;
4.8 (10.5 Ibs) with battery
Power 90 V to 264 V ac (no switching required), 50 Hz and 60 Hz < 15 VA
Standards maximum
Complies with: IEC 348, UL1244, CSA Bulletin 566B
RS-232-C EMC: Part 15 subpart J of FCC Rules, and VDE 0871.
Baud rates: 300, 600,1200,2400,4800 and 9600
Odd, even or no parity
One stop bit
Options
Battery (Option -0 1 K) Type 8V, Lead-Acid
Operating Time 8 hours (typical). lights when less than
1/2 hour of battery operation remains.
Meter still meets specifications.
Recharge Time 16 hours (typical) with meter turned off
and plugged into line power. Battery will
not charge when meter is turned on.
IEEE-488 (Option -05K) Capability codes SH1, AH1, T5, L4, SRI, RL1, PPO, DC1,

DT1, E1, TED, LEO and CO
External Trigger Input

VIH 1.35 V minimum
VIL 1.25 V maximum

Input Threshold Hysteresis 0.6 V minimum



