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INTROS 1119

• SETS & Cs → sensitive & non - invasive

• BUT
, speed of operation limited by large T = RC

' ? image
and shunt capacitance of wire -D ,

i

R > solar
y = RC { C=A00pF

TRT

-17 Plays large role in DC meas . To

• Solve this issue or impedance matching
network toward Typ . 2550A of trans

.

line
. (AC)

•• Also desire high f -D Mf noise
' "
O ( AC)
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Attempt to match this Z. by choosing an L
'
down @sample sit. together

(w C
'

from bonds the resulting LC - cire . matches Zo .

Reflection : r = Z'-Z_
"
g changes of 2-

'

coming from
Z ' t Zo sample, manifest in reflected signal .



Device 3/9

BB attenuators : is better SNR
x ing thermalinsertion through

v. ÷:.
.

sina.io"
x :
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> Ra

Hot FEE
°

"
valve"µ=420mK

÷ COLD

bwikthem changes in gape modulate M from matching circuit
high ke- f! rP¥¥÷%h @ resonance freq . impedance of LC&TL

arematched .
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Characteristics 4/9

• matching via chip inductor
820nA & parasitic C from bonds ~ 0.63pf .
Dgape

=D DM ( modulates reflected power )

AM

modulatedreflected Bigg. FartedH
II.ices

.

S.C
. "
carrier

" RF -D

to QPC envelope BACK OUT

② is demodulated on local oscillator LO @ RT
to get intermediate freq .

,
then low pass filtered

& amplified to yield VRF A gape .



Characteristics 5/9

• Simultaneous RF & DC DC

tuned Vape
RF

here for morey
sensitivity I

• For gapc7eYh & L match 560nA
→ under coupled regime . Bandwidth 4100MHz
determined by rise time of Vre in
response to 50MHz bias on gate .

? How do I see this ?



Sensitivity 619

• Apply Vr -- 0.7mV @ 11MHz. ND modulate Agape - 0.048%
carrier A ed

envelope Is""
noo

noises. &
. p

f
•
"jaded

• Sensitivity allows for Dgapc - 0.09 eyh with SNR -4
in Tine = 0.5ms .

VL

(>VooV"# farthest array )



Limitations 719

• f 28MHz , Q -←
limits the sensitivity . (Q -- fjg) )
• SNR T 1W PCARRIER T

-70nAmV
limit set by E - scale of

s,%?§AD subband spacing (n m r) . →
-95
S

•• @ - 75dBm upper side

band SNR ( what is "consistent
"

with fig Ac ? )
- 75-20=-95Quick Math :
-



Result 8/9

• Biased a PC @ 0.3 e'1h -is very sensitive .

Below
, Vr, as fun c of VR & VL .

32 avg pp .
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•• RF on aPC : i, back - action (shot noise)
can drive unwanted transitions

• @ high RF carrier power ⇒ distortion of CSD (heat) .
• circumvent problems
by using a solid - state
RF switch .

• Q fac sets 50ns ?
for QPC to enter meas .

• After delay of 1µs
meas is triggered .
• SNR -4


