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Signal Source
SC-DD characteristics
Det. no. bds5 bds7
Crystal dim.  5x5x0.315  5x5x0.320 mm3
Contact diam. 3.5 3.5 mm
area 9.62 9.62 mm?
nature 50 nm Cr + 100 nm Au
Capacitance 1.54 1.52  pF Dark current vs. electric field
Dark current 50 € A 0000000000000
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Signal Source
SC-DD signal

Shape: trapezoidal
t. < 200ps (incl. 150ps DBA contribution)

AQIPP - 36 e/um 300um
AX | mip H Q

Comparison of a 295um PC-DD signal
and a 500um SC-DD signal
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(E. Berdermann et al., Int. Winter Meeting on Nuclear Physics, Bormio-Italy, 2005)




Timing errors

The resolution of TOF measurements is affected by:

e Walk = time error due to signal amplitude spread

can be compensated knowing amplitude (energy) spectra

spectrometric chain SA

e Jitter =time error due to electronic noise and finite signal slope

g, = In
av
dt [thr

can be minimized by high S/N and fast Tr

fast, low noise chain CSA+FA
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Reasons for a CSA solution

S/N ratio — formula

=) Dominant noise sources are considered:

 thermal noise of input resistor(Rin) for VA

-
(S/N)CSA :12EFWD gm Dl D fVA
(S/N)\/A Rn CT 1:CSA
where:

(DD) T, = transit time in detector = W/V,
(W = DD thickness, V. = saturation velocity)

(CSA) ¢ g,,, = slope of CSA input device
« C; = total input capacitance

* foga = bandwidth of CSA

(VA) « R,, = input impedance of VA
« fya = bandwidth of VA

= J4KTR, fya

0.7

« channel noise (gm) of input device for CSA = \/4KT— foan

I

=) MIP signals referred to input are:




Reasons for a CSA solution

S/N ratio — estimation

(DD)

(CSA)

(VA)

T, =3ns (W =300um)

* g, = 45mA/NV

* Cr = Cp+CiptCp+Cr=7pF
Cp=1.5pF Cy=1.5pF
Ci;=3pF C=1pF

* fesa = fua

* R, =50Q

* fya =fcsa

CSA VA
MIP input
signal (V) 247 28.8
Spot noise,
input ref. 0.51 0.91
(nV/SR Hz)
484010 3200°
S/N
1:CSA fVA
(SN)csa 15.3

(S/N)ya
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Reasons for a CSA solution

Rise time — formula

C. C
TS = 200G = 2200 [
g

where:
Cr = Cp+Cip+Cp+Ce

Cr=feedback capacitance

F m

C= dominant pole capacitance

0, = slope of CSA input device

T = [220C, +C.) R, [P +12,

where:

tys = gain stage rise time

Rise time — estimation

T,CSA= 1ns

T, VA= 360ps

CSA
Tr

VA
Tr

C;="7pF
Ce=1pF

C. =3pF

g, = 45mA/N

Cp=1.5pF
Cp=1.5pF
R,, =500

tya =150pS
(DBA — Peter Moritz)




Charge Sensitive Amp and Fast Amp

CSA and FA — circuit diagram
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Charge Sensitive Amp and Fast Amp
CSA and FA —view

BF9O08
 Dual-gate MOSFET, 1GHz
 Depletion type
* Vi = 43 MA/V (typ)
Cigis = 3.1pF (typ)
« NF = 0.6 db (typ) / 200MHz

=1.5 db (typ) / 800Mhz
e lpes = 3-27 MA
(Ups = 8V, Ug,s =4V, | =15mA)

AD8009

 Current feedback type

 GBP = 1GHz
G=10 B =350MHz

*e,=1.9 nV/SR Hz
i,f =46 pA/SR Hz
i,- =41 pA/SR Hz




Shaping Amp
SA — circuit diagram

_ OPA 847
J; 51 1k2 * Voltage Feedback type

. +GBP =3.9 Ghz

- VAR R A~ v, | G=+12 B = 600 MHz
10pH |C3 [c1 Jos . 10uH ‘ ler s
Les = —= P AC3 =" — i G=+25 B=2350MHz/lns

G =-44 B =240 MHz/1.5ns

Tip /;T;lOOn /‘;ﬁp /]:100n L
GND /—Wr : GND . *e,=0.85nV/SR Hz

*— : : i
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Shaping Amp

SA — specifications
GAIN: =200, inverting
SHAPING: CR-RC, 10 ns

Tg<6.4ns T,=12ns

VH/OTS /g

0

T.<28ns Ty <20Ns

BANDWIDTH: 31.6 MHz RN = = . BT S0 OnfEd v o W
(6.6 MHz — 38.2 MHz) . | : >

¥ Q_‘“

OUTPUT RANGE: linear 2V,
max. +2.2V

DC OUTPUT LEVEL: <1mV
NOISE: =10mV , (output)

< 8.5uVg,s (input)

< 1.5 nV/SR Hz (input)

INPUT: 50 ohms, AC coupled, SMB connector
OUTPUT: 50 ohms, DC coupled, SMB connector

POWER SUPPLY: £6V/36mA, 9 pins connector (NIM)




Measurements
Pulser tests (A)

CSA output (avg.)
CSA+FA output (avg.)

Qrest = 6fC

File ‘Vertical Timehase Trigger Display Cursors Measure Math  Analysis  Wilities  Help
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M easurements

Pulser tests (B) SA input, output and noise

Tek 1GS/s 318 Acqs Averages: 256 0 Tek 1GS/s 37 Acgs
i s H H

T l
Mode : ; : i : 5 8 5 JUVRMS I i qMode

= 15nV/SRHz

]
]

S

] Peak Detect

: : - Ch1 Rise -

e L R R R S 2 m’L
T S e
'323332311f'LhI}MT"T Jﬂh

: Novalld 3 Envelope o : : R :
T pe L edge foperh 0 BTk peirai s oie ot i e R DR N S

P}‘ (>10us/div)

:‘:1  J“h

Envelope
8

B

- St W Ll e e b e e RSO ROt A gl e
1 ‘ : : : : 25 ; : : : ; I ; : : : ; 256

B a T M 10ns Cht f"9.23'2'n'1v"j

Tek lGS/s 166 Acqgs : Averages: 256 0 Tek 1GS/s 260 Acqgs Averages: 256 0

Smv : : + M 50ns ch1 - '58 3mv.

| -
1 1

e
|
| bt

Gan=zomoamy T TRE™|  [Emedapedeasl TR
.................................. I .:.. = 0 AR »; 2 g « g ....",.... ol i « @ oW , » v S Earas R st e I8

Thee ranpitidsloos s C e G

SSnsans. 1 Sl RO ey L e T R R e L h“,;‘ts(}gﬂfn { sample

- Ch1 Rise - : : ' - : e

44444444 e 1 Jdh ‘.31.9rl1$se.4.-'. Al

- Unstable | Peak Detect " Unstable | Peak Detect
histogram * 1 'histogram 1 (>10pus/div)

HHeHtFaft
- 6.4ns
I X X " Unstable
RO by g s 3 e e e h|5t0gram

L G rdll

fUnstable 1 Envelope
»»»»»» histogram - - 8

ity e et R B . e | Average

256

m

C‘Il SOOmV . : + M .10ns. Ch1 '\—6_10mV_ .,- 300mv : : + M -10ns. Chl: —230mv-




r

.

Measurements
Pulser tests (C)

Analysis  Uilities  Help
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CSA+FA output and noise
CSA+SA output and noise
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M easurements
Sr 90/SC-DD tests

CSA output

CSA+FA output and spectrum

SciP trigger output

SC-DD: bds5/315um
bds7/320um

1XSC-DD
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M easurements
Sr 90/SC-DD tests

Time and energy spectra
Start: SciP

Det. : 2XSC-DD (bds5+bds7)
Electronics: CSA+FA, SA
Time calibration: 46ps/ch.
MIP selected

No walk correction
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Summary

First results are promising :

SIN= 20, Ty = 1ns

Next steps:
« focus on S/IN, Ty,

e Improvements in:
-DD-CSA connection, mounting

- PCB layout design
- schematic

- components
* systematic noise measurements/optimisation

* pbeam tests
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