ISC QPD test status 61100950-v1

Testing ~80 OSI FCI-InGaAs-Q3000 (with Chris Mueller of UF)

- Found too high dark current (~uA) instead of nA spec. level.
- What's wrong?

Pinout / Spec. of OSI FCI-InGaAs-Q3000

PARAMETERS SYMBOL MIN MAX UNITS
Storage Temperature Tetg -55 +125 °C
Operating Temperature Top -40 +75 °C
Soldering Temperature Toid --- +260 °C
Electro-Optical Characteristics (per 1 element)
FCI-InGaAs-Q1000 FCI-InGaAs-Q3000
PARAMETERS SYMBOL CONDITIONS MIN VP MAX MIN e MAX UNITS
Bottom View Active Area Diameter AA, 1000 3000 um
A=1310nm 0.85 0.90 --- 0.85 0.90
i Responsivity R; A/W
Pinout A=1550nm 0.90 0.95 0.90 0.95
PIN Description Element Gap 0.045 0.045 mm
Al ANODE QUADRANT 1 Capacitance G Vg = 5.0V --- --- 25 --- --- 225 pF
A2 ANODE QUADRANT 2
Dark Current Iy Vg = 5.0V --- 0.5 15 --- 2.0 100 nA
[ ARIOIBIE G AR Rise Time/ Vg = 5.0V, 500
Fall Time b/t 10% to 90% 3 24 ns
A4 ANODE QUADRANT 4
Crosstalk --- }”\7 1552%3, 1 1 %
C COMMON CATHODE RT 2
Max. Revervse Voltage --- - --- --- 15 --- --- 10 \Y
SD SUCTION DIODE ¢
NEP e A=1550nm e 1.20E-14 --- --- 2.50E-14 e W/VHz

"suction diode” pin? Spec.: 2nA typ, 100nA max, for VR=5V
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The "suction diode" pin works as the "fifth" diode to enhance the isolation between
the segments. (OSI told to Rich)

Phenomenologically, the connections between the anode pins and the SD pin
are approximately (but not exactly) resistive with R<1MOhm, according to the
static responses (c.f. right figure).



How should the SD pin connected?

TEST1: Isolate SD

Dark current
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What to do?

- The solution is to be decided

- The best: to connect SD pin to the ground potential

The dark current through the SD pin will be suppressed as the anodes are virtually
connected to the ground by the transimpedance amp.

==> Needs replacement of the cable and the flexible board
The current design has no ground potential supplied on the QPD board

- The 2nd best: to isolate SD pin

The dark current will be suppressed. Isolation between segments may be degraded.
==> May needs optical test?

==> Needs replacement of the flexible board
==> Needs cutting the SD pin for LHO TRANSMON QPDs
and LLO QPDs that is to be assembled within a month



QPD test (with SD pin isolate

Chris has finished all the measurements

Example shot of the QPD test result
QPD #45 | Dark noise: Vi, = 5V | | 00 Dark Current 00 Shunt Resistance

E— Elemén(1 : : i
Measurement Date: EIZEZEE 80 8
Sept. 1, 2011 Element4
P M:z’::rl‘\loise g 60 % 60
Shunt Resistance (RSH): . 3 3
Elem1: 6.093 MOhm e o 40 o 40
Elem2: 5.956 MOhm I
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Elem4: 5.916 MOhm 3 : : R |: : ‘ 0 0
o
Series Resistance: (R)): z N : : i 0 10 20 30 0 ~ 10 2C
[ N A L s M e !
Elem1: 15.5 Ohm £ \ it el Dark Current [nA] Resistance [MOhm]
Elem2: 16.2 Ohm o (SR TRUAVECEAN A O B J :
Elem3: 16.8 Ohm ! X | Dark current noise ) )
Elem4: 16.6 Ohm 50 2t IR D! : 50 (1-10Hz Avg) 100 Series Resistance
Junction Capacitance: (de): : N “ W we e - 20 80
Elem1: 137.9 pF : : s Lol :
Elem2: 139.3 pF — [%) 7]
Elem3: 136.0 pF 107" 10° 10' 10° 10° £ 30 £ 60
: F H
Elem4: 137.8 pF requency [Hz] 8 20 8 40
Dark Current [nA]:
Elem1: 4.43 nA 10 20
Elem2: 4.51 nA Dark current 0 B @ 0 ol
Elem3: 4.55 nA . . 0 20 20
Elem4: 4.54 nA _7 . . )
————— el e e e o Do e e e e 1/2
10 T aee (room) : T Noise Current [pA/Hz 1 Resistance [Ohm]
Dark Noise:
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Elem1: 0.111 pA/rtHz Sl . PR (200-290Hz Avg) Junction Capacitance
Elem2: 0.126 pA/rtHz z 10°} . . . . 4 50 50
Elemd: 0.103 pA/rtHz § 40 40
200~290Hz avg ] R o o * ®
Elem1: 0.099 pA/rtHz ° ; ‘ £ 30 £ 30
Elem2: 0.099 pA/rtHz 10 F : : . . i 3 3
Elem3: 0.096 pA/rtHz O 20 O 20
Elem4: 0.096 pA/rtHz : : ‘ : 10 10
1040 H H 0 Docodl fadl 0
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Errors / Warnings
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