


SKIROC : Reminder 2

e SKIROC2 :
Very similar to SPIROC
64 channels, 65 mm?2

Very large dynamic range:
e HG for 0.5-500 MIP C{“"
e LG for 500-3000 Mip =

Internal 12 bit ADC/TDC
Autotrigger on MIP (4 fC)
Sparsified readout compatible

65 mMm2 => 65 k€

with EUDET 2" generation DAQ

— Pulsed power -> 25 yW/ch o -~
e 1200 chips produced in March ' FEVboard ‘
2010 (dedicated run => 42 k€) —_— : —

e TBin July 2012:

N 6 FEV boards equipped with 4 SK2
$8. (1536 channels)
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SKIROC2 features 2

VERY SIMILAR TO SPIROC, same digital part

Very low noise (0.4 fC = 2 500 e-) and very large dynamic range
(2fC up to 10 pC) charge preamplifier

180ns shaping time Slow Shapers for charge measurement

2-bit shaping time adjustable Fast Shaper (50 to 100ns)

10-bit DAC for discriminator threshold , With 4-bit adjustment on
each channel

Analogue Memory depth : up to 15 events can be stored

Trigger Discriminator for autotrigger on 2 MIP
8-bit adjustable delay to position the Hold signal

Digitization of either time and charge or of both charges
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SKIROC2 Analogue core 2

12 bit-TDC Ramp 12 bit-ADC Ramp

HOLD
v

i TDepth=15 ;
C2=1.6pF l 5

i v e
Slow Sh. G1 VYV ! E TDC ramp

R2=100k i \ signal
:

Rf 1 or 10M RI—4k  Cl=45pF
% A B HOLD READ

' ) T E v out_tdc
Ccf 7 E Time,
ul/ vref ss + i ;I;Dep:th=15 ssh_Gl,

400f .800f. 1.6p. 3.2pF out ssh G1 ssh_G10
C2=3pF . : =— conversion
" ! R out_ssh_G10

AN ' Slow slmpe\r\‘
i Slow Sh. G10 A | "
RI=22k  Cl=8pF
WA II(:IJ) Gain_selection

Vth _gs //

100f, 200£, 300f or 400fF
i TDC on ?
Fast Shaper : (slow control)

5p.10p. 15p or 20pF HOLD Auto Gain ?
Forced Gain ?
(slow control)

vref fs / TH= 4 | 8-bit Delay Box:
100ns to 300ns

‘“’-tﬂigﬂ / Sel FlagTDCh Ext 7
Forced FlagTDCb ?|

4-bit DAC (slow control)

adjustment -

out_trigger

- - FLAG_TDC
10-bit DAC 10-bit DAC (from Digital ASIC)
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Trigger efficiency 200

« Real » Pedestal=167 DAC Units

1 Mip =4 fC = 20 DAC Units

Noise= 2 DAC Units

Minimum Threshold= 5 o noise= 0.5 Mip

[y=20.739 + 0.0582 + 166.95 £ 0.33]

| 50 Noise limit
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Linearity of the Low Gain Shaper 7

Autotrigger Mode
With 1 MIP (4 fC) threshold

oy . . . . . |2000Mip=8p
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Linearity of High Gain Shaper 2

Noise = 630 pVv ss10@20 Mip
1 Mip gives 5.7 mV Rms =1.16 ADC U=600pV

S/N :9 Histogram Conv2 Com2 #entries |
ll')_

G 3

MNumber of entries
T

5_

: 0 1 1 1 1 | 1 1 1 1 I
: : : 420 422 424 426 428 430 432 434 436 438 440
esiduals (ADC Units)! ADC unit

‘INTERNAL ADC, Autotrigger Mode, Threshold=1 Mip= 4fC!

.302 + 0.0282 x + 251 # 2,81|

(ADC counts)

out SCA

100
Qinj (Mip)
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First test beam with the technological prototyp¢ 7417

@Thibault Frisson, IEEE2012  EGQY — April and July 2012
e-(1-5GeV)

. 6 layers (FEVS8)
- Internal trigger

.Total = 1536 channels
.channels with not aligned pedestal = switched off

.total active channels = 1278

. PVC structure
- position for tungsten plates (2.1 mm)

Goals:

- Determine signal over noise ratio of the detector

- Operate first layers of the technological prototype

- Establishment of calibration procedure for a large number of cells
- Homogeneity of response (x,y scan of detector)
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First results

@Thibault Frisson, IEEE 2012

Gain : 1.2pF - SigmaDet = 4.90 - Signal over Noise ratio = 14

Chip4_Channel_82_hit
C Entries 1397
- Mean 389
120 RMS 23.73
L %2/ ndf 177.6/ 152
100 — Constant 21.79+1.33
r MPV 379.8+0.3
L Sigma 4.324 £ 0.241
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S/N > 10

(for all gains available with SKIROC2)
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BCID+1 events 7

Good test beam results but many points to be undertsood

Number of BCID +1 events without hit effect : increases with the frequency of the
clock

s00% . Percentage of BCID +1

(measurement)

N
ul
3
>

t hit:

(=}
9
>

witho

H measurement

()

-

()

o

@
5%
o |
o

i

7]

a

: Bc1@+1

Ul
3
>

SKIROC2 DAOQ/Electronics meeting at DESY 2012, Dec 10th 10



BCID + 1 wo hit explanation 2

Probability of such events= Width OR/width clk
CASE 1: BCID with Hit CASE 2: BCID+1 without Hit

BCID BCTDAH

P . BCID BCID4L
Slow Clock Slow Clock
coarse ti ; A e '
(coarse time) == Colunm change == Column change

trigger in ChS

triggerin Ch3

level "1"= Couversion to be done at the corresponding BCID

level "1"= Conversion to be done

Chs, T&H SelColumn0 Track : Chs, T&H SelColumn(

Chy, T&H SelColumn( Track : Chy, T&H SelColumn(

Column L‘i’HHI,!,’t’.i if event (OR64="1") in the previous BCID

Track

ChS and all Ch, . ) ) Chs and allother ch,
T&H SelColumnl Column change: if event (OR84="1") in the previous BCID T&H SelColunnl : Hold

Slow shaper
Slow shaper signal
signal

Conversion: BCID, one hit, SCAO ch3: holded value= peak of the signal, other SCA0= holded valne=pedestal

BCID+1, no hit, SCAI ch3 holded vale=value < pedestal or pedestal, other SCAI holded value=ped.
Conversion: BCID with one hit, SCAO ch3: holded value= peak of the signal, other SCAO= holded value=pedestal, other SCAi= ped o ot uiemale < pede pede , oHledepe

BCID+1: No conversion because OR64 level=0 during this BCID+1
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Pow E R P U LSI N G ( 1 ) Fl;;-’fnb:l“'ccn 2 bunch crosings:

)
/
0 Requirement: |!|||||A°q|||||||lﬂ J””l” """ ||||||||II_

O 25 uW/ch with 0.5% duty cycle “Tram longt: . Time between 2 trains: 200 ms
O 500 pA for the entire chip 22 e

vd
\e OFF cell

0 Power pulsing:

Master O Bandgap + ref Voltages + master I: switched ON/OFF
e ¢ ool QO Shut down bias currents with vdd always ON
ibi_cell C ] “'\-;"" Ibias_cell
| P B 0 SK2 power consumption measurement:
7 0 123 mAx 3.3V = 40 mW => 0.6 mWi/ch

Master source end

o 4 Power pulsing lines : analog, conversion, dac, digital
o Each chip can be forced on/off by slow control

Measurements
Acquisition 88 mA , 290 mW Duty Cycle =0.5%, 1.45 mW
Conversion 27.3 mA, 90 mW Duty Cycle =0.25%, 0.225 mW
Readout 8.0 mA, 26.4 mW Duty Cycle =0.25%, 0.066 mW

Skiroc2 power consumption with Power pulsing: 1.7 mW ie 27 yW/ch
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POWER PULSING: Timing Z

PP on testboard

First measurements by LLR

and LAL, performed on
testbench (one ASIC) and Input step
on FEV with and wo wafers

Power pulsing on testbench:
test board wo any . —_m ——
decoupling capacitors on oGl U 4.33%'3\)’.;?% S5iME. 5065 [Eige Prsfive
bias and on reference T 188V 3420V 1285V Ge

Voltages

Pwr on A and dac= 200ps
necessary for the preamp to
reach its DC level

PP on FEV

Power pulsing of FEV
board

el B
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% POWER PULSING: TB and B field

TB at DESY next Feb 2013

— Power pulsing in TB conditions of one of
the 7 layers: layer 7 wo decoupling
capacitors

scrutinizing understanding of detector
response

Power pulsing of 2 ASU:s to test the
interconnections in a 2T field and with 2
amps flowing in the connections

(mode blogue-sature)

— Alim=10V

i | Vers 2 scanners 10 points Keithley
i | (programme Labview pour mesures autos
i | existe deja)

FEEITINITE
TEEEER)

r kapton ~100 mOhms

1 ligne ~400 mOhins 1 ligne ~400 mOhms

Avoir:
MOS de puissance (cf Remi ou Farnell)
avee Rds < 20 mOhms

Generateur

pulse 8V

Duty 200us ~ ON
20ms OFF
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CONCLUSIONS

¢ Many measurements on testbench
and at system level and many
analysis of the last testbeam data
still on going:
— BCID + N (N>1) events = plan events
to be understood
— To prepare next testbeam (February

2013) and power pulsing
— To prepare SKIROC3:
e 64 independant channels

e Estimated area= 8.5x9.5 mm?2

— => dedicated run necessary just as it
was in 2010
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