Matched input impedance FDA single to diff. 
Your original circuit looked like a gain of 8.4 - there will be a -6dB matching loss, so you can increase that gain if you want - if you run out of BW with the THS4541, the next big step up is the LMH5401. 
With an Rt to ground, you can pick whatever for the Feedback R - it just needs to be large enough to give a solution.
Here I picked a 402ohm where my spreadsheet tells me the max gain (where Rt goes to infinity)
[image: ]Then down below this, I test for the best fit E96 vs the exact solution here,
[image: ]
If you want to eliminate Rt, then there is only one unique Rf that will work to set both the input impedance and gain, I found a better more recent set up I did
[image: ]
[bookmark: _GoBack]I had a sim file set up for gain of 8, nicer R values and 216MHz F-3dB where this plot includes the 6dB loss. 
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ENTER ONLY THE RED BOLD FIELDS

MAIN RESULTS IN BLUE BOLD FIELDS This is single ended input to differential output
Enter Source Rs 50 ohms  design with Rf selected and other elements
Enter desired Rf 4.02E+02 Ohms solved for. Must check this for max gain
Maximum gain 14.32502263 V/V

Must enter a gain < this for valid solution
Enter Target Gain 8.2 V/V

Compute intermediate terms

= 3198.8 77.6854
b/2= 124250 5152.56.
o= 16482000

Select an amplifier from the list at right to

Now compute Rt = 120.4595511 compute the Noise gain to get the expected SSBW and
Compute alpha 0.490049751 Output noise.

Now compute Rg2 = 69.28864946

Now compute Rgl = 33.95488543 Device touse —>  THS4541

GBP —> (MHz)
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Now get standard 1% values

These are being downfor Zi and Av error minimization

Required Rt value
Best gain match

Required Rg1 value
Best gain match

Required Rg2 value
Best gain match

Snapping Rf to closest 1%
Best target match
Next Rf down

120.4595511 ohms
118 ohms

33.95488543 Ohms
33.2 ohms

69.28864946 Ohms
68.1 ohms

402
402

118
121

33.2
34

68.1
69.8

402
412
392

In for this device
KT —>

1.9E-12 A/rtHz

1.60E-20 J

Example circuit showing naming convention —>

Now compute actual input Z and gain from the resistors chosen

Beta +
Beta -

Za=
Zin=
Rs|[Rt=

Gain =
Gain (dB)
Noise Gain

0.07629
0.14486

84.0662 This is the apparent input Z looking into Rgl
49,0919 Input impedance at Rt
35.119 This adds to Rg1 to get Rg2
Not including any phase margin effects
8.26584 V/V  Approximate Expected BW ->
18.3457 dB Approximate total Eo —>
6.90308 V/V Input referred spot noise

This is for VFA type FDA for BW

123.13 MHz
1.79E+01 nV/rootHz
2.17E+00 nV/rootHz
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Design flow ==> #4  Matched input impedance, active match only (this will eliminate Rt and exactly solve for Rg and Rf).

Known Source Rs 50  Ohms (this is the impedance to be matched)
Desired Gain 82 VNV
Denominator solve for Rf 245.196078]ohms This is just solving for zero in the quadratic denominator of option 3.
Resulting Rg1 9.80392157 ohms Total impedance looking back here is Rg1 + Rs = Rg2
Required Rg2 50.8039216 Ohms Rg2 is passed to the top and on to the noise spreadsheet
Resulting Noise gain NG 51 VNV
NG=1 A, Av(Av + DR, &+ R 72Rf R

=1+ ST R, =RH4R| (R R

2 2(Av+2) 1 A,
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