N®

CAEN

O

ll#

TWEPP 2009
Vanessa TOCUT

AL

LABORATOIRE
DELACCELERATEUR
LINEAIRE



) H&SH 'H# B % . -

N@( ) (

) (*%'(+'(# #, ' (H& %% -# & $' -
# % %'#3 %HWH' ' #' #
)
1"#- &% #"W% -#,' 0 #(-'(.' ! (& ]!
- &H("H" % (& +.
HIBOICH" - (- SUHE' I
% 2

"6 "0 L#(-(+ (" YeH&'(H $H' 11!

l )

"# P %&
J

E LAHOR,;\TOIRE
TWEPP 2009 2 DELACH TR

CAFEN
Vanessa TOCUT




,\%ﬂ()

( &H#("' #' - & "#(%H

PMs

)

]

PAC

SNIFE (SuperNemo Integrated Front-gnd)
FPGA
A _TT ADC Cyclone 3
L 12bits / 40MHz
Slow Shaper| | Track & Hold
> 16 SNATS
A A -+ / | 19| Data

Fast Shaper CED
ﬁ;g Readout
69% Control

160MHz

Clock Multiplier
S15325

306

< CLK

40MHz

CAEN

20000 photomultipliers

1250 SNATS chips

TWEPP 2009
Vanessa TOCUT

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



5o

) (C'#%

$ $* #+&%’ -&%/O
1 V#$23
4 '5%
&6 77
[ 8'#9
%&
/: -4 6# O
0% 77
) Jr Y 0
I) i
TWEPP 2009

Vanessa TOCUT

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



CAEN

) ! ( (&

Clock

Master

& . #0- ##!

@ I:in

Hit

Phase
Detector

voltage controlled

deIaE line : M cells

&

4 Y

Fine o
Fine Time Memory Time .% Time

Coarse Time
Counter:
N bits

3
)
)
(72}
c
@
3
@
=)

Decoder

N bits

\

» Coarse Time Memory >

TWEPP 2009 5
Vanessa TOCUT

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



Iy P
,%U

[

i

AR

8 blocks Z
16 channel .
Vcom_tuning
] DLL \_/Ic_p Charge Phase 4-J
Analog_visu £ Vep c| pump detector
Vep_ext ; /;;
VCDL Adress
Clk , — Addr_ch[0:3]
: 195p @* ------ 055> / decoder [&—
E Word_sel[0:1]
~ ! ; \ 4 A 4 \ 4 A 4 Data- Data_sel[0:1]
Channel logic L e selection fe&—""
:><2 * ‘DLL_reg[O:31] S ‘ ‘
I Status ] v ‘ \\(/ .
) 5-bit gray encoder I T
Hit[0:15] R i : A 4 E
- g i : : Hit_reg[0:15 !
Veom_hit ' Synchronizer ,| Counter registers e
t_phy| ! o :
Clear e i < L 2 Adr_ch _ '
A »  Hitregister [T — L [T out
: - >_ [0:15]
; Counter[0:47] . ">‘ Date.l_visu
Clk_LVDS+ —‘ 48-bit gray counter Visu_counter[0:25] [7:15]
Clk_LVDS- + | Clk e \Vcom_tuning L->>—
1 DLL I ;>_

Hit16

Analog_visu / Vcp _ext / Vcom_hit

3 1

Clear

A 4

1 Channel logic

\
DIl_out[0:7]

Data_visu6

Configuration register

~

Enable
clk
Sdata_in

—
Edata_out t z
J

TWEPP 2009

Vanessa TOCUT

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



CAEN

) (& # (' &B&H 0%

TWEPP 2009
Vanessa TOCUT

AAAAAAAAAAA



| $%H&' ("' && +%

& . #0- ##!

delay line : 32
Master Clock '|>T|$ [ﬁ_‘_& cells

l " ............................................ "
1 2 31| 32
V_delayl Phase Tunifg * Phase | _up
rl\ *| Detector
1> Charge
delayl Pump
V_delay2
- > '\L »  Phase |-down & Buffer v_bump
I@ayz "| Detector

Ej LABORATOIRE

S TWEPP 2009 8 Hivsiiy
Vanessa TOCUT



[

i

AR

)_

&. &&

4 '5%

TWEPP 2009
Vanessa TOCUT

/414

LABORATOIRE
DE ['ACCELERATEUR
LINEAIRE



) H%' & #' %" &'H#% (& "' %

Iy P
,%U

» #+'0% ; ?

$ » '0#  6">
>0) >

[/ (7869 6">

$ @< A$ B

ent

delay_risel _0_1_27

X0
- LABORATOIRE

CART TWEPP 2009 ?E{t ‘:’Cijﬂf»c?riuﬁ
Vanessa TOCUT




5o

CAEN

) (4#% "% " (+

Hit |

. 3 # } 1
3 D

TWEPP 2009 11
Vanessa TOCUT

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



)(4#% "% " (+

E F
hit LSB bits
> >
clock . DLL Time
g measurement
i | >
Counter Latch »in1  select
P in out
MSB bits
MUX out 74'
ol L J
<D07 Counter ~ Latch outt—fin2
P In
6 D (0O
!
CAEN TWEPP 2009 12

Vanessa TOCUT

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



In

5 '# $'/ -#
o ——
< G77 H
Clock DLL i " LsB ﬁits\
Register i
hit dil [
Hit .| status_dll Time
—» Synchronisef< = measurement
hit_counter,
> C
. MSB bits
Counter | Register oy >~

CAEN

TWEPP 2009
Vanessa TOCUT

13

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



)S '# $/ -#

Counter >< N-1 >< N N+1 ><

Status_dll

Hit

Hit _dll \

Hit_counter \:

77 3 # }
3 a4 D'

/414

L,«QORATOIRE
TWEPP 2009 14
Vanessa TOCUT



)67$('8 #'

5o

* V#$23
[ -6# O

7! }I

& 1
/ /
Q0-Q15 Q16-Q31 Q32-Q47
16 } 16 } 16 }
6 $( i 6 $(' 6 $(
' : ' 0
v Chain4 | % Chain8 | e
cw pyo fy AR
RESET

TWEPP 2009

CAFEN
Vanessa TOCUT

15

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



)67$('8 #'

$ ( G##$23 - U
8 "+%

3 "#, J#HH,

7 ! K<2

TWEPP 2009 16

CAFEN
Vanessa TOCUT

/414

LABORATOIRE
DE L'ACCELERATEUR
LINEAIRE



-#'% 3

)

5o

Hit+<i>

Data<0:15>

Adress_ch<0:3>

01

10

Data_Select<0:1>

01

10

00

Word_Select<0:1>

Clear

69:1 %

611 %

LABORATOIRE

DE L'ACCELERATEUR
LINEAIRE

17

TWEPP 2009
Vanessa TOCUT

CAEN



CAEN

& #'

10+

3 /)", J6:%&,

<1

46+ L

M <'##

TWEPP 2009
Vanessa TOCUT

18

AL

LABORATOIRE
DF L'ACCELERATEUR
LINEAIRE



)& '(& ' (%(%

oo

&+&7?
'‘# 77D &%
- 77 "% <N &:# O

7?
V23
7P $

K = 1?7 &+&?

&+&7? $*

TWEPP 2009 19
Vanessa TOCUT




(+& &"

% 1] 1

o

Differential Non Linearity (DNL):

DNL (LSB)

0,2
0,15
0,1
0,05

-0,05

-0,1

-0,15

-0,2

-0,25

DNL (s / max):

0.083/+0.2 LSB

~\

/

A\

/\f AV

\
\

/L

1y s
\

7//9 1& /13 15 17 \\19/ 21 23\;25/ 27 29 \gg/

-/

N

bin

Vanessa TOCUT

TWEPP 2009

20



(+& &" % "

oo

Transfert function: K L
" 1%
Integral Non Linearity ( s/ max): 0.083/ £0.2 LSB
" 1%
TWEPP 2009 21

Vanessa TOCUT



o

Resolution :

=71ps

K

Master_CLK

Hit

—

TWEPP 2009
Vanessa TOCUT

22



o

G, (& &" % "

Differential Non Linearity (DNL):

DNL (s / max): 0.024/+ 0.08 LSB

Vanessa TOCUT

0,1

0,08—

0,06
o
¢ 0,04 ]
=)
| i
=5 002
= 0

7 11 13 17 19 21 25 27 29 \,3/1
0,02
-0,04
bin
TWEPP 2009 23



oo

Transfert function: {I

(& 1%

Integral Non Linearity ( s/ max): 0.514/ £1.8 LSB

"(*& 1%

TWEPP 2009 24
Vanessa TOCUT



)2% %

o

Resolution :

=101 ps

TWEPP 2009
Vanessa TOCUT

25



oo

) # & %o(#

K 3 -7.0

7- s ; (0
K7-s; (0

- <19%

=1 2>7 @1-.%

All% 2 11% 2
117<B =1 1168
1<=B+% < 1:6B

117

I+ 1+
\l

C+ $(

4

( 6H'H

TWEPP 2009

26
Vanessa TOCUT




) *H&'H# 4 %! '(* %

oo

1

2

K7F 7F Q +
K K $3 +
6+%%$2R S'%# 123
< N %#
Front End Readout N
Gray counter
48 bits 2*16 Registers
____ Read Reque 1
48, !
ﬁé»: -
16 Channels 16 output . 8 16 -
DLL —»H
[— | | ' ?_1
] DLL @160Mhz | S > |
W16 =
TWEPP 2009 27

Vanessa TOCUT




) *H&'H# 4 %! '(* %

T P T ! =
+ I +

<| +

1 = = 1

= + ! 6 +
3 + )] U:#$3 -)#$23V0+
$(
$( % 77 D/ D N'#U#$3 N:$3
$3; C
3 + 71
Front End ; Readout Front End Readout
Gray counter | ! Gray counter '
48 bits E 2*16 Registers 48 bits
il | 0
48, . 48 4 to 48
— _L A
16 Channels 16 output L[] . 16 16 Channel 16 output | 16 output 16 differential output$
il DIEL _T’ ,___rl_—r Fifo 4 anness DI?L . Registers /Serialisers ¥
l_l— E fifo empty E I—l— E E E /1
5 : i : :
C1 DLL @160Mhz - > P 1 DLL @160Mhz | S ; > 4
L : sequencefr — E L !
Hit e :._-"_r 16 " 5 ‘7
TWEPP 2009 28

Vanessa TOCUT



o

TWEPP 2009
Vanessa TOCUT

29



