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* To design a sampler circuit

- RF signals with frequency range of 1GHz to 4GHz
- Harmonic sampling with low sampling frequency
- SMD components
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* What is sampling?
- Process of taking sample of an analog signal periodically
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* Rules of sampling
- Shannon's Information Theorem
- Nyquist's Criteria
F.>2x*B
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» Signal Generator

- DC Blocking
—_1
Xc = 27fC
- Balanced Pulse Signals

Current flow
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 Two-diode Sampling Gate e
- Switches o g
- Balanced configuration
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* Transmission Line
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«  SMD Components
— DC Blocking Capacitor
= Resonant frequency — S-parameters
= 0603
= 100pF and 3.3pF

— Microwave Amplifier
= GALI-6+
* Frequency range of DC to 4GHz
= Gain of 10dB to 12.3dB
— Balun
= TC1-1-43+
= Ratio 1:1
= Operating frequency range of 650 to 4000MHz

R

HFT




UNIVERSITAT

D I B R
EUS SSE Mu .

Schottky Diode
= Schottky diode BAT62-03W

= Fast switching and low forward voltage drop

Matchm%m edance

. Resonant frequency
= 0603

High Pass Filter
= RC filter

* Block unused DC product
= 1kOhm and 10nF

Trimmer
= 10kOhm

Operational Amplifier

= Feedback resistance = 1.5kOhm HFT
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- Setup
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 Conversion Gain and Bandwidth

Conversion gain (dB) = IF power level (dBm) — RF power level (dABm)

Case |RF frequency, |RF input power, [IF  frequency, | Sampling frequency,
F P, Fie Fs

_ Fixed, 1GHz  Fixed, -10dBm  Varied Varied
_ Varied Fixed, -10dBm Varied Fixed, 250MHz
- Fixed, 1GHz Varied Varied Fixed, 250MHz
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Voltage Gain, dB
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F =1GHz
emf = 1.5GHz
F =2GHz

el = 2 5GHz

Bandwidth = 400kHz
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Conversion Gain, dB
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Conversion Gain, dB
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- Error at 2GHz!!!
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Conversion Gain, dB
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-10dBm is the
saturated input

-20

-25

- - - —

:\i power to have linear
) :\ characteristic
N \}:\\\
Yy \\\\\\5\ ===Pin = 0dBm
TN TN ——Pin = -5dBm
N -
S Pin = -10dBm
\\\ e==Pin = -15dBm
/\\\ Pin = -20dBm
e==pPin = -25dBm

HFT




UMIVERSITAT

D I B R
EUS SSE Hu ¢

- 1dB Compression Indicates the
upper limit of the
0 power level of the
/ . RF input signal.
// N
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Amount of power leakage that leaks from
one port to another

* Isolation
— RF-LO isolation = 30dB
= decreased with increasing sampling frequency
— IF-LO isolation = 25dB
= System imbalance
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* Noise Figure

Sin
kT,B
Sout
out

Noise Factor (F) =

=

Noise figure, F

-57dBm -124dBm 57dB
-77dBm -124dBm 56dB
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* New Circuit
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Conversion Gain, dB
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F=1GHz
eF=1.5GHz

F=2GHz
=2 5GHz

No error at 2GHz!!
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Frequency of IF Signal, kHz
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Thank you for your attention!!!
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