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1. Scope

The aim of this report is to summarise the tests done on the STEFF preamps and
summing amplifier, in order to establish that the configuration meets the required
bandwidth (<4ns) and gain (100-200).

2. Equipment used

Equipment used Manufacturer/Model

PSU TTi, QL355T

Oscilloscope Tektronix, DPO7054

Pulse generator Phillips, PM5786B

Sine wave generator R&S, SMLO1

Attenuators LRS, A101 and A102

Boards Texas Instruments, THS3202EVM
UoM, summing amplifier

1. Set-up:

Figure 1 Set-up




2. Board modifications
THS3202EVM

The op-amp used as the preamp is the Texas Instruments, THS3202. This is a dual current

feedback op-amp in a single package that provides a compact solution. The evaluation
board for the above chip was acquired (please see slou148.pdf) and the following
modifications were made:

Ref Des Original value New value
Preamp1 U1B, R8 Not populated 10R

U1B, R7 619R 300R

U1B, R9 Not populated OR

U1B, R12 453R removed
Preamp2 U1A, R1 536R 10R

U1A, R2 54R9 OR

U1A, R4 453R removed

U1A, R6 536R 200R

Both preamps are configured as non-inverting. The output of preamp1 is fed to the input of
preamp2 with a short wire. Each stage has a gain that is half of the preamp gain due to the
series/parallel termination. The modifications in the above table result in a stage1 gain of
15.5 (preamp1 gain = 31) and a stage2 gain of 10.5 (preamp2 gain = 21). So, the overall
stage gain is 163.

UoM summing amplifier

Stage3 is the summing amplifier. The stage gain is 1 or 2 depending on the way that the
detector is terminated at the input of the preamp1 (i.e. stage1). Below are the modifications
done to the summing amplifier. R1 and R9 are the values on the top channel as seen on the
schematic. The corresponding resistor values on the rest of the channels were also changed
accordingly.

Ref Des | Original value (stage gain 2) | New (stage gain 1) New (stage gain 2)
R1 100R 100R removed

R9 100R 100R 50R

R17 390R 200R 200R

pulse_generator_gain =05 or 1

stagel_gain =155

preampl stage? gain =105  preamp2

stage3 gain=1or2 sum_amp

Figure 2 block diagram




3. Rise, fall times, amplitude and noise measurements

File Horiz/&cq Measure | Mask snalyze

Ediit ‘ Wertical

Trig | Display | Cursors

Math | MyScope Utilties

Help |D Taie

6.0mV/div 500 By:500M 3.36mV 20.0ns/div 5.0GS/s 200ps/pt
ps/p

Run Sample
Value Mean Min Max St Dev Gount  Info i e
@ Rise* 1.97ns 1.9515592n [1.4n 4.42n 258.4p 1.995k (%] aege -
@ o1 [18ens  [18sss7son [iazm [2son  |fodp  [1eesk | [4) | Auto. September 18,2013, 05:33:5
@ Ampl [5.04mV [5.0521437m [4.8m 528m  [66.83 1995k
@@ VMean 1862.2uV  (863.43152p (805.9p 927.7p 14.71p 1.995k
Figure 3 Pulse/scope rise, fall times and amplitude
File: | Ecit ‘ Wertical ‘ Horizidcy ‘ Trig | Display ‘ Cursors ‘ Measure | Mask | Math ‘ MyScope | Ana\yze| LUilitie= | Hela |B Tai

(g 1.omviaiv s00 20 | @\ o 100ps/div 5.0G8/s 200ps/pt

Run Sample
Value Mean Min Max St Dev Count Info

Qia) Mean  [7E.5uv  [75.984583p [-77.78u 72,74y [1-2394 [37.0 | | 37 acqs RL:5.0M
Qis) Std Dev' [7.99pV  [77.847991p 77234 [78.08y  [2447n 370 [ | Auto  September 18,2013 06:38:02

Figure 4 pulse input noise



File ‘ Edit | Wertical | Horizisci | Trigy ‘ Display | Cursors | Measure | Maszk ‘ Math | MyScope ‘ Analyze | Liilities | Help |@
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S

I
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( g s0omviaiv 500 Bes0oMm | @ 224mv 20.0ns/div 5.0GS/s 200psipt

R Il
Value Mean Min Max St Dev Count  Info 3 ::1 SN RL:A0K
@ Rise'  [3.06ns  [s.783654an [s.30n [&.28n 131.1p  |3.466k nege o
@ Fo! [374ns  [3.6364946n [5.233n  [4.08n 1137p  |3.466k Auto. Seplambor 19,2013 83:37:55

& Ampl [848.0mV  |840.40134m |832.0m  |864.0m  [8.04Bm  [3.4BBk
@ Mean  [1293mv  [124.9721dm [114.2m  [1353m  [4.664m  [3.466k

Figure 5 Preamp (2 stages) rise, fall times and amplitude
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500 Hysoom | 100ps/div 5.0GS/s 200psipt
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@s) Mean  [11.7mv_ [11.826788m [11.7m  [12.45m  [1215p  [280 | e o
@is) Std Dev* [2601mV_ [26009852m [2.587m  [2605m |43ty 280 | | Auto:, Septamber 18,2013 06:42:05

Figure 6 Preamp (2 stages) noise
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(g so0mviaiv 500 Bysoom | @\ sz 20.0ns/div 5.0GS/s 200ps/pt

R Sampl
Value Mean Min Max StDev  Count Info 4::5 =hpe Hi i
@ Rise'  [592ns  [3.9118315n [3.48n  [e.32n 126.0p  |e.0s5k T -
@ Fal [408ns  |41131776n [3.68n  |452n  [127.6p  [4.055k Asto. Septamber 18,2013 W5:4d:13

@ Ampl  [B16.0mV  [818,93566m [800.0m  [832.0m  |6.378m  |4.055k
@ Mean -125.3mV  |-121.83671m [-133.3m  [-108.4m  |4.034m 4.055k

Figure 7 preamp + summing (gain 1, channels 8) rise, fall times and amplitude
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Figure 8 preamp + summing (gain 1, channels 8) noise
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500mV/div 500 By:500M -930mV 20.0ns/div 5.0GS/s 200psipt
psip

Value Mean Min Max StDev Count  Info Run Bl
@& Rise [4.233ns  [4.2986652n [4.0n [36.03n 98.41p 9.73k 9731 acqs RL1.0k
@ Fan [4.52ns |4.4742164n |a.08n [4.85n 91.33p  [9.73k Avto. Septsmber 18,2013 07:03:49
@& Ampl 1.58V 1.5837476  |1.14 1.62 7.854m  [9.73k
@ Wean*  |-2149mV [-224.79759m |-273.8m  [175.8m  [1273m  [9.73k

Figure 9 preamp + summing (gain 2, channels 8) rise, fall times and amplitude
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Figure 10 preamp + summing (gain 2, channels 8) noise
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Figure 11 preamp + summing (gain 2, channels 6) rise, fall times and amplitude
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Figure 12 preamp + summing (gain 2, channels 6) noise



4. Results summary

Rise (ns) | Fall (ns) | Ampl(mV) | Noise(mV, sigma)
Pulse out 1.95 1.85 5 0.078
preamp out 3.78 3.63 840 2.6
Summing out (gain 1, channels 8) 3.91 4.11 818 2.48
Summing out (gain 2, channels 8) 4.29 4.47 1583 4.93
Summing out (gain 2, channels 6) 3.97 4.22 1591 5.06
Table 1 Measured rise, fall times and amplitude summary
Rise (ns) Fall (ns) Gain
preamp 3.2 3.12 168
Summing out (gain 1, channels 8) 3.39 3.67 164
Summing out (gain 2, channels 8) 3.82 4.06 317
Summing out (gain 2, channels 6) 3.45 3.79 318

5. Conclusions

Table 2 Calculated gain, rise and fall times summary

The preamp gain, rise and fall times are within spec (gain 100 — 200, rise/fall times 4ns or

less).

With regards to the summing amp, dropping the feedback resistor from 390R to 200R has
increased the bandwidth, such that all 8 inputs can be used when the signal gain of that
stage is 1 and it is border-line when the signal gain is increased to 2. Using 6 of the 8 inputs
with a signal gain of 2 provides similar bandwidth to using all 8 inputs but with a signal gain

of 1.

Whether we use a gain of 1 or 2 depends on how the matching of the detector is done to the

input of the preamp (i.e. are we going to lose half the signal or not).




