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The experiment purpose is to get signals from the chip under NMOS PMOS
femtosecond TPA laser excitation at different chip depths (z-scan A A

mode). The hope is to get signals from every pixel layer in order to
clasify them as proper detections (dnwell-psubs diode), parasitic
detections (other inter-layers reverse biased pn diodes) or single
event effects (laser voxel in the electronics zone, near to the die
Surface, signal produced by the pn isolating diodes between the
diffusion and the embedding well )
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The MPW?2 card has a window to the MPW2 chip, designed for backside

 laser illumination. At 1550 nm, 400 fs, the silicon is transparent below a

only around the focus point (voxel volume). A z-scan means to precisely
position the voxel volumen along different die depths, also moving the

§ beam along the pixel area. That way any particular volume can be excited

to generate a signal in the collecting electrodes.

¥ '.', i '..'| .'l‘
El_;.-;..lIE ! W I-.I-I ¥ ! > - SI '

PMOS  NMOS

niso deep pwell niso

‘ deep nwell ’

P- substrate : P+




\

General Description

Q SSD Laser for TPA
1550 nm, ~400 fs,

Ji magnetoacustic pulse
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General Descript
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MPW?2 + Caribou + FPGA
in the setup, mounted on a
costume made rigid carbon
fibre holder manufactured
by Ruddy Constanzi (SSD,
CERN)
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MPW?2 Pixels

3 S
[a] N
w18y INJECTION o B
BL APM1 B S
S | Columns 0-3 3 5
Rems _T_ Cre & w | 1
Red o STl M H w
Cris o K ‘ i 8
DHWELLT Ce Cue B ' I
_ II__ -CSA SF 1 = %ﬂ g M) | e | %m0
' AMPOUT sFouT | HPoUT N B o} j By L L L
yay BL+VHO—] — comPouT < | W | | e | - 3
+ Vth defines the Hz ‘ i v =4
p-substrate comparator ! Eu ' ' ﬁﬂ M i@ *H !
O  Schematic diagram of the continuous-reset pixel threshold i : : =
S ] pixe « BL (baseline) ! Esu | | | e | g | e |
defines an offset to i b, o f oo s maeb, e i
Ies_sw the analog output to ! "3;2 B E Lo TR TR TR
+18y  INJECTION Ao ensure signal i Ao B o L F
T stability g |l | | | e [ Mm || S
S ; o | L ol s ; : o]
R ]
3 | R N e el el el T
"1 cre - g (fFeQl <l it oyl <L il Yit/ell §
Cig -i_;}/‘T_ _____ : b -<
DHWELLT c:; -csA l\ " ?Z' Each APM (Analog Pixel Matrix %
|
awpouT |~ sFout 1 HPOUT | Comparaton>—L_3 @ flavour has 4 cols / 8 rows =
FaY BL+VnO—] compouT [ Size of a single pixel (with trench)
APM2 o Width - 60,5 um &

Height - 60,5 um

Columns 4-7 Size of a single pixel (without trench)
Width - 39,68 um  Trenchy, - 20,3 um
Height - 39,68 um Trenchy - 20,3 um

(sc

trl-su.nlanstlratnz
WO Schematic diagram of the switched-reset pixel



Pixel 0,0 (APM1)
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XY-Scan with focus at the top side electronics: XY-Scan with focus at the back side:
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XY-Scan with focus at the back side:

Pixel: r0,c4, Bias: —60.0V
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Thanks for your attention
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