aLIGO RFPD

LIGO-G1000788-v1




*The output noise of this circuit is influenced by the opamp current noise being converted
to voltage noise by the impedance “seen’” when looking back from the positive input of the
opamp. The top of Ct finds a path to ground through the other capacitances, thus creating
a parasitic parallel capacitance just above the series resonance of Ct and Lt.
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Cp = Board Farasxhc quanrim;ce = ~20pF

Lpe = De Retum For PD = /0uH (8)

CT = 45 MH3 Trap C‘arba{.;'f"arrcf’ =~ 32.)pk Q=~eo

Ly= x_ij'MH?i‘, Trap Tnductanrce = ~ 302K, 077350, X, = vico-a



Means To A Solution
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R4 = Dicde REs = v F n

Cd = Diode Capacitance = ~ 100pF

Cp = Board parasih Capacitance = ~2opF

Lpc = De Rebum For PD= v 10u (8)

G2 45 MH3 Tmf’ mFau‘m. =~ .az.;fr)sa:mm

Ly= 45-:.41-1; Trap Tnduchace = ~ 390nH,Q=~50, X, = vico-n
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Rd = Diode REs = ¥ F . n_
CA = fP.thJe "CﬁFac;':tanre = M‘OFF

Cp = Board qusi#c- Cq},oacfz'nm# = ~20pF

Lpc = De Rebom For PD= v 1ouM (8)
CT = 45MH§ Tm’o dﬂ‘pud;am = SZ-JFF;@-'-“UGD
L 45MH;,-_ Trap Tnductarce = ~390nH ,Q=~50, K= vioon




*The first attempt to implement this yielded the following shot noise limited
photocurrents:

* IMHz = 22mA

*45MHz = 2.4mA
Fixed the 45 MHz, but shot myself in the foot on 9MHz

e|terated the value of the resonating inductor to split the noise budget between 45 and
9 MHz, and switched to a different operational amplifier (was MAX4107, is now
LMH6624MA)

s 9IMHz = 2.3 mA

* 45MHz = 2.2 mA

* Close agreement with SPICE model (~5% error in noise)



