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Schematic

LTSpice circuit of the board. R11 and R17 are located right before the transformer. R19 and R20
are used for simulation purposes.
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Stuffing

The following images are used for stuffing the board:
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Construction

T-CINT-RCTDCE

Between the high voltage input of the APD and the box’s supply there is two 1MQ resistors in
series, and a 1nF capacitor to ground, between the resistors, rated for 2kV. The APD is wrapped
in three layers of kapton tape and a layer of copper tape. The Fast Amp’s power supply line has
a set of two capacitors at each end of the cable (a 100pF and a 0.1uF), and a ferrite core when it
comes into the box.

The output differential signal of the board goes through a transformer at the output end of the
box. The cable that carries the differential signal to the transformer has a strip of copper for
shielding and another for creating a more solid connection to ground since moving the cable a
lot can cause the ground shielding of the wires to get damaged at the ends.
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Setup

The board has been tested to run for:

e Input Voltage: 3.5V £ 0.2V
e Currentdraw: 17mA £ 1.5mA
e High Voltage input: 1800 V £ 10V
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Output

Sample signal 1

File Control Setup Measure Analyze Utilities
Acgquisition is stopped.
40.8 GSa/s 1.00 kpts - 4GHz Standard BW

Help 26 Jul 2016 3:38 PM

More
(1of2)
Delate n DCVrms(1) Fall time(le) Rise time(1+¢) ) V p-p(1)
All Current 4.93783 mVY 1.62537 ns 1.808355 ns 14.67 mV 20.22 my
Mean 5.29760 mVY 1.431771 ns 1.821538 ns 14.864 mV 20.651 mV
Min 4.93783 mV 1.15423 ns 722.26 ps 18.62 mV 18.55 mV
Max 6.21796 mVY 1.69937 ns 1.23628 ns 17.62 mV 25.55 mV
e Falltime: 1.625ns
e Rise time: 1.004ns
e Signal amplitude: 14.67mV
e Overshoot amplitude: 5.55mV
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Sample signal 2

File Control Setup Measure Analyze Utilities Help 26 Jul 2016 3:38 PM
Acquisition is stopped.
40.8 GSa/s 1.00 kpts - 4GHz Standard BW

More
{10f2)
Delete n DCVrms(1) Fall time(lse) Rise time(14) V am )
All BN Crrent 5.62104 1.34356 ns 1.04720 ns 16.02 mV
Mean 5.30109 1.411700 ns 995.404 ps 14.800 mV
Min 4.91906 1.06663 ns 705.75 ps 12.39 mV
Max 5.92614 1.70893 ns 1.19690 ns 17.70 mV
e Fall time: 1.344ns
e Risetime: 1.047ns
e Signal amplitude: 16.02mV
e Overshoot amplitude: 6.20mV
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Sample signal 3

File Control Setup Measure Analyze Utilities Help 26 Jul 2016 3:39 PM
Acquisition is stopped.
40.8 GSa/s 1.00 kpts - 4GHz Standard BW

More
{10f2)
Delete n DCVrms(1) Fall time(lse) Rise time(14) V am )
All B Current 5.74666 1.35461 ns 947 .18 ps 16.10 mV
Mean 5.29138 1.407086 ns 1.002966 ns 14.775 mV
Min 4 .88895 1.06663 ns 705.75 ps 11.80 mV
Max 5.92876 1.71152 ns 1.27529 ns 17.70 mV
e Fall time: 1.355ns
e Rise time: 0.947ns
e Signal amplitude: 16.10mV
e Overshoot amplitude: 6.73mV
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Signal persistence

File Control Setup Measure Analyze Uktilities
Acquisition is stopped.
40.0 GSa/s 1.080 kpts

Help

26 Jul 2016 3:39 PM

More
{10f2)
Delete n DCVrms(1) Fall time(lse) Rise time(1l4)
All B Current 5.71527 1.28578 ns 842.57 ps
Mean  5.26458 1.441896 ns 1.019346 ns
Min  4.87874 1.26395 ns 842.57 ps
Max 6.168B6 1.75377 ns 1.24762 ns

e Mean fall time: 1.442ns

e Meanrise time: 1.019ns

e Mean signal amplitude: 14.78mV

e Mean overshoot amplitude: 5.80mV
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Signal average of 256 samples

File Control Setup Measure Analyze Uktilities 26 Jul 2016 3:40 PM
Acquisition is stopped.

40.0 GSa/s #Avgs: 256 e 4GHz Standard BW

Help

More

{10f2)

Delete n DCVrms(1) Fall time(lse) Rise time(1l4) V amp ) V p-pll)
All B Current 5.06482 1.5522 ns 1.1218 ns 14.164 18.818 mV

Min  4.99604 1.448 ns 1.064 ns 12.32 mV 18.13 mV

Mean  5.06836 1.56322 ns 1.12055 ns 14.1588 mV 18.8318 mV
Max 5.29592 1.790 ns 1.241 ns 15.01 mV 19.83 mV

e Fall time: 1.552ns

e Risetime: 1.121ns

e Signal amplitude: 14.16mV

e QOvershoot amplitude: 4.654mV

Because of the scope triggering at two different times, the timing on this average is slower, and
the overshoot is smaller, when compared to a single sample.
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Noise while powered
26 Jul 2016 1:19 PM

Help

File Control

Setup Measure Analyze Utilities

4GHz Standard BW

) WL
Son || =1 olo sl ¥
5 Markers Scales
Delete DCVrms(1) Fall time(lse) Rise time(1l4) amptd{1)
All B Current 421.30 pv 925.83 ps 8.52441 ns .84 mV

Mean  424.822 pv 7 3.316488 ns ? 2.881878 ns ? 1.773 mV
Min  313.38 uv 7 925.83 ps ? 615.78 ps 7 1.25 mV
Max  536.69 pV 7 11.51801 ns ? B.94295 ns ? 2.40 mV

Noise Vrms: 425U.V
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Noise unpowered
26 Jul 2016 3:54 PM

Help

File Control

Setup Measure Analyze Utilities
4GHz Standard BW

) WL
Son || =1 olo sl ¥
— 5 Markers Scales
Delete DCVrms(1) Fall time(lse) Rise time(1l4)
All B Current 310.81 uv 2.06730 ns 2.69634 ns

Mean 369.268 u¥  ? 1.932474 ns  ? 1.890236 ns
Min  238.94 pv ? 61.30 ps ? 60.57 ps
Max  442.64 pv ? 9.47626 ne  ? 10.23352 ns

Noise Vrms: 310}.1V
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Spectrum Analyzer

Agilent 13:41:31 07-27-2018
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The noise level of the board while it is being powered is below -45dBm. This remains true when
the board is not being powered.



