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loT battery powered products
requires low power consumption

Limited dynamic range

Large measurement noise
Limited bandwidth
Multiple instrument needed
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Current measurement possibilities

1) Multimeter
2) Scope + current probe/shunt resistor
3) Power analyzer Keysight N6705B+N6781A
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1) Multimeter Keysight 34470A

* Resolution: up to 7 Y2 digits

« Bandwidth: 10 kHz

« Sample rate: 50 kSa/s

« Measurement time: 40s/PC unlimited

 Measurement range: 50 pA—-10A
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« Dynamic range: 60-75 dB
* Accuracy: 0,05 % = +1 123 496 8;
* Noise: about 50 pA at 1 uA range '

* Price: 1200 — 2500 Euro
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Infinlum S-Series 1147B N2820A
10 bhit, low noise 15 A, 50 MHz 2 channel, 5A, 3 MHz
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2) Scope + N2820A

* Two signal path with different gain
— wide dynamic range

« Bandwidth 3 MHz / 500 kHz

« 3 replaceable shunt heads
« 20 mQ — current 250 yAto 5 A

* 100 mQ — current 50 yAto 2.2 A
« User defined —from 1 mQ to 1 MQ
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2) Scope + N2820A

* Resolution: 10 bits

« Bandwidth: 3 MHz / 500 kHz

« Sample rate: ~GSa/s

« Measurement time: ~ms

* Measurement range: 50 yJA-5A
* Dynamic range: 85 dB

* Accuracy: 2 %

* Noise: 50 pA

* Price: probe 3700 Euro
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N6781A
(20 W)

N6785A
(80 W)

AN KEYSIGHT  nowse "

89930 V
982 mA
A 3000 v

00500 A

ET] - = N6705B
5|, (up to 4 modules)
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3) Dedicated SMU

MRS IMTASTIE o = Seamless range change
Range accuracy

Simultaneous ~

,Seamless” ranging
« Autoranging with
zero delay
* Enhance effective

resolution to 28 bits 14 a8 9?7? -----------------------------

3A +(0.03% + 250 pA) Activity
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Seamless range changes

TmA

) uA | £(0.025% + 8 nA) Fixed range (seamless only with meter) - source can provide upto 3 A
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3) Dedicated SMU

- Battery emulation mode — internal resistance emulation

22 1 0,25 -
20 | r’ power
18 from SMU [ battery
16 -
14 - 0,15
3 81 50,05 -
. MM"L\
47 0
. L
0 - | . -0,05

0 200 400 600 800 220 225 230 235 240 245 250

HTEST www.HTEST.cz



Voltage and current measurement on battery powered device
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3) Dedicated SMU

Voltage and current measurement on battery powered device
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3) Dedicated SMU N6781A

* Resolution: 28 bit Advanced features:

« Bandwidth: 100 kHz « Simultaneous V, | measurement
« Sample rate: 200 kSa « Seamless ranging

« Measurement time: 1000 hours - Battery resistance emulation

* Measurement range: 8 nA, 100 nA—-3 A 2-quadrant operation

« Dynamic range: 150 dB  Arbitrary voltage operation
* Accuracy: 0,03 %

* Noise: 8 nA, 100 nA

* Price: 7400 — 11800 Euro
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Example of real measurement

DUT — IQRF TR-76D series

*  RF modulation: GMSK

* RF bands: 868 MHz

* RF output power: 12.5 mW in 8 steps
 Range: 500 m ~19 kb/s, in free space
* MCU clock: 16 MHz

« Serial EEPROM: 32 KB

* Integrated antenna
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Current measurement with N6781A

IQRF module measurement — different modes
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= Digital Dem 600 VSA Software - Press the IV

File Edit Input MeasSetup Trace  Markers

arch Time

Fng 100 mY Fnag 100 '

TRIG LYl

2.06024 Start-5.023 mSec Stop 94 969 mSec
Delay -5 mSec Trig Lwl 500 u' Delay -5 mSec Trig Lwl 500 u™

B: Chl Spectrum ~
Fng-10 dBm

-114

dBm
Center 868. 3432148 hiHz Span 100 kHz
Res BW 372,905 Hz Timelen 10.24219 mSec




== Digital Demod - Keysight 89600 VSA Software - Press the Mode key to switch applications [ ] I@
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Conclusion

Measurement challenges solved
N6705B+N6781A

v’ Superior dynamic range
v'Low measurement noise
v'Sufficient bandwidth
v'Single instrument needed
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