Trenched Carrier board with APD
with FAST AMP readout

intrinsic noise &
response to Fe55 stimulation

Mitch & Manny



Setup

Refurbished Trenched carrier board & APD returned to Penn last week.
APD Biased at 1800V (300nA bias current)
Fastamp High gain mode (~5mV/fC)
Fe55 Source 1640 e
Signal size observed ~50mV Output = ~10fC 62k
Effective APD gain ~40? Charge sharing somewhere?



RMS noise  6.6mV typical Average 6.4mV

Differential Output (Chl—Ch2) 2ns X50mV/box ( probably scale is too coarse for accurate noise measurement)

Acquisition is stopped. Acquisition is stopped.
20.0 GSa/s 1.00 kpts a — 4GHz Standard BW 20.0 GSa/s 1.00 kpts 4GHz Standard BW

Measurements ‘Scales
ACVrms(f1) Rise time(fle) V base(fl) - V amptd(f1) ; ACVrms(f1) Rise time(fle) V base(f1) V amptd(fl)
Current 6.6994 mV 765.93 ps -17.3 mV 5 24.4 mV Current 6.5745 mV 200.48 ps -16.7 mV 22.5 mV
Mean 6.6894 mV 765.93 ps -17.3 mV - 24.4 mV LEET 6.41778 mV ? 2.214767 ns -15.50 mV 32.10 mV
Min 6.6994 mV 765.93 ps -17.3 mV o 24.4 mV Min 4.9801 mV ? 122.90 ps -24.5 mV 18.6 mV
Max 6.6994 mV 765.93 ps -17.3 mV . 24.4 mV Max  7.9471 mV ? 15.81935 ns -1.7 mV 45.7 mV




Signals 2ns X 50mV differential / box

Acquisition is stopped.

20.0 GSa/s

1.00 kpts

Measurements [(SeslES

Rise time(fle)
678.85 ps

? 615.19 ps

? 484.19 ps

? 678.85 ps

Current
Mean
Min

Max

V base(fl)
-1.7 mV
-5.2 mV
-25.8 mv
2.4 mV

V p-p(fl)
143.4 mv
148.6 mV
96.6 mV
201.9 mV

V amptd(fl)
85.2 mV
102.3 mV
90.5 mV
129.7 mV

4GHz Standard BW

Fall time(fl+)
534.08 ps
631.57 ps
453.20 ps
965.49 ps

tion is stopped.

GSa/s

Current
Mean
Min

Max

1.00 kpts

Rise time(fle)
Edge?

? 650.71 ps

? 484.19 ps

? 792.79 ps

V base(fl)
-30.7 mV

V p-p(fl)
165.0 mV
135.2 mV
96.6 mV
201.9 mV

V amptd(fl)
1685.0 mV
97.1 mV
63.6 mV
129.7 mV

4GHz Standard BW

Fall time(f1l4)
1.14598 ns
668.77 ps
377 .57 ps
1.14598 ns




Signals 2ns X 50mV differential / box

Acgquisition is stopped.

20.0 GSa/s 1.00 kpts 4GHz Standard BW » 4GHz Standard BW

[WEEVE RS Scales |

Rise time(fle) V base(fl) V p-p(fl) V amptd(fl) Fall time(fle) ; Rise time(fle) V base(fl)
Current 643.54 ps -2.4 mV 252.6 mV 155.6 mV 542.48 ps Current 712.76 ps -1.0 mV 147.2 mV

Mean ? 852.322 ps -39.19 mV 115.29 mV 99.83 mV ? 707.404 ps Mean ? 839.139 ps -37.40 mV 116.97 mV
Min ? 123.62 ps -70.2 mV 76.6 mV 59.2 mV ? 122.97 ps

Max ? 6.54007 ns 2.4 mV 252.6 mV 155.6 mV ? 3.07392 ns

V p-p(fl) V amptd(fl) Fall time(fl+)
96.4 mV 544 .44 ps
100.13 mV ? 704.236 ps
Min ? 123.62 ps -70.2 mV 76.6 mV 59.2 mV ? 122.97 ps
Max ? 6.54007 ns 2.4 mV 252.6 mV 155.6 mV ? 3.07392 ns




Signals 2ns X 50mV differential / box

Acquisition is stopped.

Acquisition is stopped.
20.0 GSa/s 1.00 kpts

4GHz Standard BW 20.0 GSa/s 1.00 kpts 4GHz Standard BW
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ps Rise time
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Measurements

[MEEEE Scales
ACVrms(fl) Rise time(fle) V base(fl) V p-p(fl) V amptd(fl) ACVrms(f1) Rise time(fle) V base(fl) V p-p(fl) V amptd(fl)
Current 23.8772 mV 650.52 ps -9.2 mV 155.9 mV 111.4 mV Current 30.1142 mV 522.14 ps 900 pv 193.7 mV 127.9 mV
Mean ? 21.6120 mV ? 2.472641 ns  ?-29.15 mV ? 131.14 mV ? 115.38 mV Mean ? 21.7638 mV ? 2.407625 ns  7-28.62 mV ? 132.26 mV ? 115.62 mV
Min ? 8.2424 mV ? 186.88 ps ?-57.9 mV ? 64.4 mV ? 40.4 mV Min ? 8.2424 mV ? 186.88 ps ?-57.9 mV ? 64.4 mV ? 40.4 mV
Max ? 124.215 mV ? 8.88017 ns ?7-800 v ? 620.0 mV ? 472.1 mV Max ? 124.215 mV ? 8.88017 ns ? 900 uv ? 620.0 mV ? 472.1 mV




