B PRECISTON PRINCIPLES OF RF & MICROWAVE POWER MEASUREMENT

How Is RF Power Detected? Why Are Video Bandwidth and Peak vs. Average Power Measurements
. . ”
High-frequency diodes detect the RF voltage developed Rise Time Important « Average power is the average energy transfer rate
across a terminating load resistor. The diodes directly « Video bandwidth (VBW) describes Detectorwith st Bandvith across many time periods of the RF waveform
perform an AC to DC conversion, and the DC voltage is the ability of a sensor to track - Envelope power is the average power over one or Envelooe Power Vs. Time
measured by the power meter and scaled to produce a envelope power a few cycles of the carrier P )
ower readout. o . £ ,
. * Rise time characterizes the g « Pulsed average power is the average power over or{ — il
The relation of the DC voltage to the power measured is response time (t ) of the power the duty cycle of the pulse 3 A A
dependent on the diode region of operation. measurement cirguit anditis . e « Peak envelope power (PEP) is the singular & l j o = Peak envelope power
inversely proportional to the video hide Badvidth Datector maximum value of the envelope power WW) e Pulss Width
bandwidth; VBW ~ 0.35/t : — Duty Cycle = 5yise Repetition Interval
Rour. _ v » Crest factor (CF), or peak-to-average power ratio pute i — Average Power
500 - N «Video bandwidth and fast rise time  z (PAPR), is the ratio of peak envelope power to r_ ‘ P”'”A“'age:°vk"e:7l Doy G
e - . & orse _ Peak Envelope Power
Dm@ 03 R Lo Zrew are critical in acquiring reliable pulsed average power | Repetition ntervl (PR) l PAPR o Cr = Feak Envelope Poner
> > measurements for envelope, » Peak power sensors can make these
v average, pulse and peak power Tme measurements and more

K

>
S=C :) Rioap
>

Real_Time Power Processing I Conventional Signal Processing

1. Enough samples are captured to create a trace on the screen scavne ()
2. Sample acquisition is HALTED to perform the process of
converting samples to a trace :
3. Important data and events from DUT are lost during the long s Missed Events
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Peak sensors use a low-impedance load across the
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smoothing capacitors to discharge them very quickly j i i bC @ IL il N P R _ﬂ_mm

B&K Precision’s Unique Real-Time Power Processing (RTPP)
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when the RF amplitude drops. This, in combination

with a very small smqothmg ca.paC|.tance, permlts peak 1. Samples are captured and quickly processed in parallel to the o| ’ | ‘ |
power sensors to achieve fast rise times and wide video acquisition ‘9| ‘ | ‘ | | ‘
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bandwidths. 2. Acquisition is never halted and data continues to be captured
VIRTUALLY NO INFORMATION IS LOST

Real-Time Power Processing (RTPP)

Pulsed Power Measurements Measurement Buffer Mode Statistical Measurements
B&K Precision power meters provide up to B&K Precision real-time power sensors include A CCDF curve shows the
e A | 16 pulse measurements automatically: a measurement buffer mode that has the ability rate of occurrence of a
Vad T oroop to collect and process samples from a virtually specific crest factor Frequent
90% . . . . .
‘Pulsewidth  «Pulseverage e et o coseckihe pulses.
Ampitude %% : « Rise time + Pulse peak P pulse: The power levelis .
- \PulseAverage Power « Fall time ¢ Pulse top power o expressed in dB relative to é
= T e « Period « Pulse bottom power i the average power. =
Rise Time Fall Time « Pulse repetition « Droo s - PR . g
P P . CH1 is the output of the 2
frequency + Overshoot ey | 1 i . : S
_ Count amplifier. CH2 is the input 2
i Gae oteva T + Duty cycle + Edge delay s ks
le-sartoyoss fe-ond oty 05 Off ti Sk — of the amplifier. .
Spike i H . Ime . ew s g =i 200 = i = i In reg/l;ir;:
. 1 » Waveform average Sotey [ tersal” T dntoral T nteral T eral T eyal pesk The red arrow indicates
“trrasroa | k_s.aomzqsua. \ V ! o | oww | Soiws | ooasdem | 90i2dem | 583 dem the CH1 crest factors have
23 \ / \ 3 500w | 500us | 000GdEm | 3aasidem | 8827 dem decreased indicating (dBlngreastiﬂg Crest Factor )
(Excluded by e 2 19.99 us 5.01us | 0.039 dBm -41.540 dBm 9.742 dBm H'H H above the average power
(Excluded by MOT)UI[:SUOH o Gate quallflers and delay 3 30.00 5.00us 0.017 dém -38.551 dBm 9.802 dBm the ampllflgr OUtpLIt Is
start Qual) s options can be used to include 4| wootu | soouws [oodim | wessdsm | sar7dam compressed. Complementary Cumulative
i or exclude portions of a pulse. i il il il Il i Distribution Function
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