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Probing Oscillator Output

Active probe, 1.5 GHz, 1 pF

Rise time =1.12 ns
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Figure 2.1: Probing on an evaluation board: Tektronix DPO7104 1-GHz oscilloscope using active
probe, passive probe with ground loop, and passive probe without ground loop
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Figure 2.2: Model of a typical passive probe
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T T
Signal before probed Rise time = 1.00 ns
(Monitored with TAP1500 active probe)

— Signal loaded with passive probe Rise time = 1.55 ns ]
(Monitored with TAP1500 active probe) =

Passive probe output Rise time = 2.78 ns
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Figure 3.1: Impact of 16 pF passive probe input capacitance on the signal under test. Test signal
is monitored with a high performance active probe before and after connecting a passive probe.
Captures made with Tektronix DPO7104 1-GHz oscilloscope.
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Figure 3.2: Ground wire length impact on the waveform measurements with passive probe. Longer
ground wire increases ringing after fast signal edges. Oscilloscope: Tektronix DPO7104. Passive
probe: Tektronix P2220 in 10 MQ mode connected to 1 MQ input.
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Figure 3.3: Ground wire length impact on the waveform measurement with 1-pF active probe. Low
capacitance active probe is less sensitive to ground wire length. Oscilloscope: Tektronix
DPO7104. Active probe: Tektronix TAP1500.
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b

Figure 3.4: Probing 10 MHz signal under test with 22-inch wires and Tektronix P2220 passive
probe in 10 MQ mode connected to 1 MQ Tektronix DPO7104 oscilloscope input.
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Figure 3.5: Probing 10 MHz signal under test with 22-inch twisted pair and Tektronix P2220
passive probe in 10 MQ mode connected to 1 MQ Tektronix DPO7104 oscilloscope input.
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source and load termination techniques reduce reflections

20 Q series__—v f
resistor

\ 50 Q

Figure 3.6: Probing 10 MHz signal under test with 22-inch twisted pair and Tektronix P2220
passive probe in 10 MQ mode connected to 1 MQ Tektronix DPO7104 oscilloscope input. Source
and load termination techniques used to reduce reflections.
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Figure 3.7: Probing oscillator output with 50-Q coaxial cable (approximately 2:1 divide ratio)
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Figure 3.8: Connecting frequency counter using 50-Q coaxial cable

R — T EXICERTEDRHNOTO—TEINZER 39 ITRLET, FYBLVAAS VE—F VAN
HY. FELEH 211 T, 1kQ OERICKYRBT—IUHSRERENESBLET, Ra—TRER
ERLSERICERN ORERENASA VE—F UARDLGYEN =D, FEILOBED 1kQ DERICIREF
FEELTWET, COFEORRAIE. AANRa—FEIERICEMDERZTIEVEEETT,

33V

Scope
OE vdd

DUT

1kQ
—GND  ouT () 2=50Q

- Coaxial cable

Figure 3.9: Probing oscillator output with 50-Q coaxial cable (21:1 divide ratio)
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Figure 3.10: Probing example. Signal source: 75-MHz SiT8208 MEMS oscillator on SiTime
evaluation board. Oscilloscope: Agilent DSA90604A (6 GHz). Active probe: Agilent 1134A (7 GHz)
with E2675A differential browser probe head.
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Figure 3.11: Example of a temperature testing setup that utilizes Agilent temperature extension
cable

3.3V Agilent DSA90604A

scope
OE vdd

[s00 |
o=

DUT

[—GND OuUT A% Z=500

Coaxial cable

el - UOOMT  Bf

Figure 3.12: Probing with Agilent DSA90604A scope using coaxial cable
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Figure 3.13: Mechanism of noise coupling to the probe ground loop
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Figure 4.1: 75-MHz oscillator output captured with a Tektronix P2220 passive probe in ”1X” mode
on Tektronix DPO7104 scope
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Figure 4.2: Probing using long wires and a Tektronix P2220 10-MQ passive probe. Screen capture
made with Tektronix DPO7104 oscilloscope.

FHAOEMIALENY I Y ORED 67D 1 LY LEVESEBOTAY—OPCB FL—RIEF. 21
EHEERE LTHRDh., 1 VE—FVRABAZBREELEY, ABEAYKEREA Ins DESIZOVT

The Smart Timing Choice™ 13 SiT-AN10028 Rev 1.0J 1.0



m I
[Ime
Probing Oscillator Output

X, CORMERB 1 A2FTY, BRELT, FRFBEEBFLBZOTI4V—% 10MQ O/RXy ST
To—JIZERTIRICELVORSANHYET, B 42 ISR EGEREZE->TBHTHESEK. To—
TOBEA VE—F D RAAAMGRE L, @RV —R BRSNS, REFRIEY—RIZHZEL TR
LEY,

43 BBERESICERShI-R4T

BRARESICESESNE-RVARA2TJIREZH-5LFET, B 43 (X, 6GH: D74 F+T70—T (&
B rL—RIZEHEESNE 4 J0o—FORES—TIV) Z2EALTHEEERTHALEEREZRLTVE
9, 50Q OEEY—TILDE S —EARFNTWNEED, 1 DE—FVAFTEENRSZELELLTHE
ER

[T] 1 o5 v %W

Not terminated SMA cable connected to the
signal under test causes reflections

coaxial cable is connected to the oscillator output. Oscilloscope: Agilent DSA90604A (6 GHz);
active probe: Agilent 1134A (7 GHz) with E2675A differential browser probe head.

44 #F2ORa—FOYoFTY T L—FRETFES

FEYBYLTY LT L— rEBRT LT, TRAOEMELIARENASY. TO—TOREE
MEz oh3AEEAHYET, EAES (150MH2) DF AR FERBEY HEWD 2 2042 Ty
JL—FbF (25Msps & T 50Msps) ZRWLWTEHBILE= 75MHz DEE 2R 45 IZ5RLET,

CODESHRRIE. EEOIRYKELRAALIL—LEZHALEVEBICRBEI(EEL, Bohi-A
EYOH, AR A=TFHRYTY S L— L ZEEMICETSEET, TOH/R. YoFU5S
hN=ESIC7S5A4T7ANBEN. BRAERS ZEBEABRESOESICHEYET, COBVWY VT VTL—
Mz YEAILI-ERE. T5MHz 0 0y  EBD LS RAFHA, Ra—TEIZRREh=REE
. BEBRREBSDLSICRATY., BEAICXyy THRBEREYT I ERHYFET, ChITHIESR
PETICHELTOLEVEWLS (FEETHD) LRVAATLES TEEEAHY ET

The Smart Timing Choice™ 14 SiT-AN10028 Rev 1.0J 1.0



m T.
iIme
Probing Oscillator Output
a B8 [ >< B B | ><

10|
85
a

10|

[ ERSCCEESET - - B (OO B

" [@el0] ElekH
Status | Scales | veasurements BN R
75-MHz square wave sampled with 25 Msps 75-MHz square wave sampled with 50 Msps

Figure 4.5: 75-MHz signal under test captured with Agilent DSA90604A scope using the sampling
rates below the Nyquist frequency.
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