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AGET: Architecture

= N

Charge range

Main features for AGET
64 Analog Channels: Analog part + Sampling Capacitor Array.
Main features for the channel
CSA + PZC + Filter (semi-Gaussian order 2).
SCA: 512 analog memory cells.
Auto Triggering: discriminator + threshold (DAC) + inhibition.

Main features for the readout

Trigger [ Analog sum of the 64 discri.].
Several SCA readout modes.

Address of the hit channel(s) [read & write].
lon & radioactivity acquisition case:

SCA split in two independent memories.
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Slow Control.
Power on reset.
Test mode:

calibration or test
[channel/channel]
functional

[all channels on one shot]

Spy mode (cx 1).
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e AGET' Mode of operation

sacla m .
/ Asic management
N\
Charge range| Hit register e ADC & Pulser:
X AsAD card
N Analog Data Conversion
512 cells (Trigger & SCA analog data)
”
SCA read: READ & CKread
SCA write: Write & CKwrite
Slow control: Din, Dout, CK, CS
Test: Pulser (linj or Vinj)
Stop Sampling: on external or local Trigger
CSA_in v >
SCA_in >
ch /i Discri_in >
annetl | piscri_out O R
Hit_channel I >
Trigger_out | >
Write_SCA | N
Read_Address_hit channel : >
Read_SCA . @00
Data_SCA_out >
Data_ADC_in Trigge ___ scA  _data R
“ SCA write—— 4address read» +——SCA read—> +SCA write
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PZC level: zero: 50 ps; Pole: 25ns to 500ns.

AGET: Charge Channel

CSA level: 4 Charge ranges; 2 bits register / channel: 120 fC, 240 fC, 1 pC & 10 pC.

RC2 level: Pole: 25 ns to 500 ns.
Bypass: [CSA+PZC] or [CSA+PZC+RC2]; 2 global register bits.

Peaking Time: 50ns to 1us

CSA

Cf0

|—|£|. 590
cl

VCSAoutput: 1V

T 6%
Cdet sO 16 values
7 o’ | Cs
sl
-0
s2
Lo pole zero
s3 cancellation
Cfo: 120 F Cp: 1.8 pF
Cf1: 240 fF Rp: 28 MQ
Cf2: 1 pF Cs: 1 pF
Cf3: 10 pF Rs: 25 kQ to 500 kQ

16 values
| Sallen&Key Filfg

*O%Zl_'l vele >

sg2 ¢

RHV
vde

sO sl s2 s3
A A A
Decoding

A

Slow Control Register
[channel level]
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Slow Control Register
[Asic level]
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AGET: SCA

. Column n
SCA: Circular Memory
64 channels + 4 dummy channels LTI TR i
[for common mode or Fix pattern noise rejection purpose]. Channel 0
* Write: 1MHz to 100MHz | |
- Read: 25MHz P T H
. Ll | / N | -
Write Write phase Write phase], A —m{
cLkwrite I (I} G e [ TERES
L P AP }
Read -Read phase- > b E“r . EERE
b 0 T RRRRRRRRRRRR RRRRRRERINORRRRRRR GHRRRRRRRRTOIOIINS ST L it )
Channel 67 T 11177
SCA readout mode:
512, 256 or 128 analog memory cells / channel R
SCA: circular memory
Stop ....p o Stop ..
Stop ..., (trigger) 4 (trigger) %
(trigger) % = =
= & o
= ; £
g = 23 =
g A
Readout phase '\f Readout phase
Readout phase
Write phase: Write phase: Write phase:
Tdrift < 512 / Fsampling 2 x Tdrift < 512 / Fsampling 4 x Tdrift < 512 / Fsampling
Read phase: Read phase: Read phase:
SCAcells = 512 SCAcells = 256 SCAcells =128
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AGET: SCA

Channel readout mode: all, hit or specific channels.
C01um’_?______” _________ umn nt+511 |Address of the last Column read |
Read_SCA IIIIINETNEE ENNNNEIEE IEEE e >
CKR_SCA | RENER

Column

+511 add,
_7-l’lﬂ- i -HI- >

3xTrek - 68xTrek™™ ©  3xTrek - 68xTrek  _: 510x3xTrck+510x68xTrek. 9xTrek 9xTrek 53xTrek

SCA readout time: m memory cell x [N channel + 3] xTrck + 71 x Trck. [Trck = 40 ns]

Channel number SCA =512 cells SCA = 256 cells SCA =128 cells

84.76 ps 43.80 ps 23.32 ps
10 269.08 s 135.96 ps 69.40 ps
32 719.08 s 361.24 us 182.04 ps
64 1375 us 688.92 s 345.88 s
68 1457 ps 729.88 s 366.36 s
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— AGET: SCA

saclay Hit channel address & selected channel readout protocol:
The same link as the one for the “slow” control, with a “simplified” & fastest protocol [50 MHZz].
scA_write | (NN Y
SCA_read {
En_hitreg | |
Slow control Hit register
part part
i En_hitreg
t 1 ) v
—‘Sc_dinHSc_ck}—lSc_enHSc_douﬂi
Read mode: Write mode:
SCA_write
SCA_read
Sc_din
Sc_ck
Sc_en
Sc_dourt
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AGET: Trigger channel

Differential gain stage + discriminator + dac + logic & register:
Threshold value: Tunable; Global DAC [3 bits + polarity bit] + individual DAC [4 bits]

saclay

§ FILTER

Ly Pzc» e

G2

X IIDiscri 'E'-b 4L :
—> Sign — Signal over threshold

»
A\ 4 Polarity

DAC

c E—— inhibit
ommon To all channels - .
g S e R e Slow Control Register

[channel level]

Signal over threshold => Trigger signal & memory in hit channel register
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AGET: Trigger channel

Trigger architecture: analog sum of the 64 discriminators outputs

Signal: synchronous of the SCA readout clock (CKADC).

Width: 2 x TCKADC.

Veto [to avoid ringing]: any, fixed value (4us +/- 1.5us) or hit-channel register.
Disable [to avoid beam contribution]: by slow control.

saclay

: Memo
Vin_| a . disc_out Sot ;y Jin R OoT
> e ]
th e iscri Synchro Q Current
threshold j |_ . & Voltage
Disable ~P Width Disable
(2*TSCAckread) | Slow control

(channel level)

Slow control ==| =9 r===Wg-=- » veto .
(As‘iltv: level) \ \ In Q " SCA_write

i T i Synchro g
T < I & 3,
( & & &F Width <
Channel ¢ g} (4ps) )
q : n |

3

2

(2]

5
=]
(¢}

SCA_write

Discri_in

Disc_out
Memory
ckADC

trigger

veto
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AGET: Hit channel register

Hit channel register:

Signal: synchronous of the discriminator output
Width: 71 to 2 complete SCA sampling time.

Enable: on the falling edge of the SCA write signal.
Multiple hit event: 2 [the width is extended to 1 complete SCA sampling time].

Discri_in /\ S~ >

Disc_out - _. R
hit1 . _ - ;
hit2 | 512 Tscawck R

SCAcell0 n o | . 512" Tscamek . 512" Tscawek ]

Hit_channel

A 4

SCA_write

SCA_read

A4

1 event

2 events
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AGET: ion & radioactivity acquisition case

saclay Goal: ability to sample and store 2 consecutive events.
Architecture: the SCA is splitting in two separate memories of 256 cells.
Hit channel reqister: 1 for the 2 memories [“OR” of the 2 events].
>
Address pointer Address pointer
MemO0 Mem1
| Columnoto2s5 | | Column0to255 |
“512”: shift 0; “256”: shift 256;7128”: shift 384
Write phase Read phase
Sampling on Mem0 Sampling on Mem1
2 CK min. = Standby on Mem1 1 CKI i Standby on Mem0 MemO readout Mem1 readout
— g i i StandbyonMem1 : 1¢kr : gtandb MemO

SCA_ckw _| |_ |_| |_| |_| |_ s —3 andby on Mem
, scacee | L1 [ ] [ 1 M M,
SCA_write > l "

SCA d
WriteMem0 R rea i,
WriteMem1 - ReadMemO >
Trigger 2SCA_ckr 2SCA_ckr IR ReadMem1 s
GET Technical Workshop, BORDEAUX November 18, 2009 12



lrfu

saclay

AGET: Slow control

Serial protocol

Format: [r/wb] [Adé ... Ado][Dngep-1 ...Do]

4 signals:

Din: input data; Dout: output data; Ck: clock; Cs: enable

width

| access

action

0 | dummy W used to test the serial link
1 | ASIC configuration 1 32 bits | RIW chip configuration
2 | ASIC configuration 2 16 bits | R/W special modes and test config.
3 | First group test selection 34 bits | RIW selection of tested channels
4 | Second group test selection | 34 bits R/W selection of tested channels
5 | ASIC version number 16 bits R Contains the version number of the chip
6 | Gain 1 to 32 64 bits | RIW Input charge range of the channel 1 to 32
7 | Gain 33 to 64 64 bits R/W Input charge range of the channel 33 to 64
8 | threshold 1 to 32 128 bits | R/'W threshold of the channel 1 to 32
9 | threshold 33 to 64 128 bits | R/'W threshold of the channel 33 to 64
10 | Inhibition 1 to 32 64 bits R/W inhibition of the channel 1 to 32
11 | inhibition 33 to 64 64 bits R/W inhibition of the channel 33 to 64

Mapping of the AGET slow-control registers
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AGET: Requirements

Parameter

Value

Polarity of detector signal

Negative or Positive

Number of channels

64

External Preamplifier

Yes; access to the filter or SCA inputs

Charge measurement

Input dynamic range

120 fC; 240 fC; 1 pC; 10 pC

Gain

Adjustable/(channel)

Output dynamic range

2V p-p

I.N.L

<2%

Resolution

< 850 e- (Charge range: 120fC; Peaking Time: 200ns; Cinchannel. < 30pF)

Sampling

Peaking time value

50 ns to 1 us (16 values)

Number of SCA Time bins

512

Sampling Frequency

1 MHz to 100 MHz

Time resolution

Jitter 60 ps rms
Skew <700 ps rms
Trigger

Discriminator solution

L.E.D

Trigger Output/Multiplicity

OR of the 64 discriminator outputs (pulse of 2*TckADC)

Dynamic range

5% of input charge range

I.LN.L < 5%

Threshold value 4-bit DAC/channel + (3-bit + polarity bit) common DAC
Minimum threshold value 2 hoise

Readout

Readout frequency 25 MHz

Channel Readout mode

Hit channel; specific channels; all channels

SCA Readout mode

512 cells; 256 cells; 128 cells

Test

calibration 1 channel / 64; external test capacitor

test 1 channel / 64; internal test capacitor (1/charge range)
functional 1, few or 68 channels; internal test capacitor/channel

Counting rate

<1kHz

Power consumption

oo WML ENEMIE AL Novombor 182000
, ALX November18-2009
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AGET: Status

Design of the chip:

Analog part of the channel: complete (98%).

Threshold DAC; reference voltage & current sources; debug bloc; Test bloc: complete (100%)
SCA: in progress.

Hit reqgister/write phase/readout phase/ion&radioactivity events: must be finalized.

Layout of the Analog channel

AFTER
[963 pmx140 pm)]

AGET
[1400 pmx183 pm]

CSA PzZC SK 'Ei“;er G2 DAC & Gain Discri/trig./hit reg.
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AGET: Schedule

AMS technology run schedule:
7 December 2009: not ready.

5 February 2010: new time target.

21 May, 9 July, 27 Auqust & 3 December 2010: other runs of the 2010 year.
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Conclusion

* Not ready for the submission of December 2009

« Submission for February 2010 could be foreseen.
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