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Chapter 1

Output behaviour of
Wideband Amplifier Model
6954, 10x amplification

Test of Wideband Amplifier Model 69541 from Phillips Scientific for various
input voltages.

1for manual see: http://www.phillipsscientific.com/pdf/6954ds.pdf
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Figure 1.1: left: mV to ADC count conversion. right: I/O behaviour of Phillips
Model 6954 amplifier.
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1.1 General shape of amplified pulses and set-up

Figure 1.2: Setup of the ADC measurement: Pulser - variable attenuation of
amplifier input - Amplifier - ADC. The ’OPIS-Preamp power supply’ used for
the amplifier.

All measurements have been taken with the setup in figure 1.2 on the FL24
Beamline ADC2. The pulser used here is the ’Phillips Scientific Model 417 NIM
POCKET PULSER’.3

The pulse shapes of the amplified signals for various input voltages can be seen
in figure 1.3. The amplifiers cut-off voltage was measured to be 2.5V (maximum
output). Generally the FWHM increases drastically outside the regime of linear
amplification (see chapter 1.3)

2DOOCS address: ’FLASH.FEL/ADC.ADQ.FL2EXP1/FL2EXP1.CH00/’
3for manual see: http://www.phillipsscientific.com/pdf/417ds.pdf
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Figure 1.3: General shape of amplified pulses for various input voltages. For
input voltages larger than 100mV, the amplifier output was attenuated by 20dB
in accord with ADC max-input specifications such that the measured voltage is
below 800mV. The corresponding inputs have been scaled back to illustrate the
output at the amplifier. The pulses are centred around their max output and
not time triggered.

The comparison of a non-amplified pulse and its amplified equivalent at the
same input attenuation on the amplifier side is depicted in figure 1.4. Here
exemplary 28dB attenuation at the pulser output was chosen.
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Figure 1.4: Comparison of non-amplified pulser output and amplified signal at
28dB pre-ADC-attenuation.
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1.2 Determination of regime of linear amplifica-
tion

Figure 1.5 shows the amplifier output for a wide range of input voltages. Ev-
idently for inputs larger than 250mV (27dB at 1V pulser) lead to non-linear
amplification. For sufficiently large inputs back-to-back diodes prevent amplifier
output.

Figure 1.5: I/O behaviour of Phillips Model 6954 10x amplifier over a large
input range.
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1.3 Impact of amplifier on pulse shape

Figure 1.6: Full width half maximum measurements of amplified pulses for
various inputs.
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Figure 1.7: Input voltage depicted in ADC counts vs. Amplifier output mea-
sured in ADC counts.

Figure 1.7 shows the general I/O behaviour of the amplifier in the linear regime.
Overall the amplification is just beneath a factor of 10 with widely linear be-
haviour up to 250mV input signal.
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Figure 1.8: Normalized cumulated sum over pulse area for the various inputs
shown in figure 1.3. For inputs between 42dB to 12dB att. (8mV to 250mV
input) the normalized pulses have a constant area. For larger inputs (less dB
att.) the pulses are broadened by the amplifier effectively increasing their area.

Generally FWHM-value as well as pulse area increase with increasing input
voltages see figures 1.6 and 1.8. Especially outside the linear regime past 250mV
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input, pulse shapes are broadened significantly.

1.4 Retrofit of ADC channel input attenuation
3dB to 1dB

The fixed attenuation of the input signals at the ADC-channel-inputs of the
FL24 Beamline Channels 1-44 have been retrofit from 3dB to 1dB. As shown in
table 1.1 the expected 25% gain in signal strength have been measured after-
wards.

4DOOCS address: ’FLASH.FEL/ADC.ADQ.FL2EXP1/FL2EXP1.CH00/’
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Figure 1.9: Comparison of 3dB and 1dB fixed attenuation on exemplary ampli-
fier signal at 24dB pre attenuation.
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CH00 CH01 CH02 CH03
3dB 1083 – – –
1dB 1364 1367 1371 1327
signal gain (2dB) 26% 26% 27% 23%

Table 1.1: Retrofit of fixed attenuation from 3dB to 1dB at all ADC channels
(FL24) and subsequent control measurement. (ideal step of 2dB in voltage =
25% gain)
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Chapter 2

I/O behaviour of Wideband
Amplifier Model 6954, 35x
amplification

Figure 2.1 depicts the I/O behaviour of the 35 times amplifier. For general
impact of amplifier see Chapter 1. as the overall behaviour appears to be com-
parable.
Actual mean amplification in linear regime (between 20 and 80 counts input):
29 times.
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Figure 2.1: Input voltage depicted in ADC counts vs. Amplifier output mea-
sured in ADC counts.
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Figure 2.2: General shape of 35x amplified pulses for various input voltages (r)
and the corresponding inputs (l).
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Chapter 3

I/O behaviour of Wideband
Amplifier Model 6954, 50x
amplification

Figure 3.1 depicts the I/O behaviour of the 50 times amplifier. For general
impact of amplifier see Chapter 1. as the overall behaviour appears to be com-
parable.
Actual mean amplification in linear regime (between 30 and 70 counts input):
38 times.
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Figure 3.1: Input voltage depicted in ADC counts vs. Amplifier output mea-
sured in ADC counts.
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Figure 3.2: General shape of 50x amplified pulses for various input voltages (r)
and the corresponding inputs (l).
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