HARDROC2:
Statistical measurements
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1m? scalable detector to be equipped and tested
144 chips/m?
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HR?2 test Z

400 chips to be tested to equip 1m2 RPC and pmegas
detectors

~ 300 chips tested this summer in ORSAY and in Lyon
Good exercise before tests of productions (5000 chips)
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LABVIEW SETUP @Rodolphe Della Negra (IPNL)
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LABVIEW SETUP @Rodolphe Della Negra (IPNL) 7

e DC levels, power consumption, VBG, memory test,
SC test with a « difficult config »

Protocol Test  First Test ‘ Lin_DAC I Scurve | Resum_Test ] Relect_measure | AMALYSE

Conso before[ma] YALID

| Conso before load 5C ' 17,84537 J

DC_FSBI¥] 2

33,2387 ¥_BG[¥] 2

DC_SS[¥] 2 247070

Di_F5E
Conso after[maA] VALID
J DC_55

Succed[%o] MumTest YALID

Test Slow Control 1] 10 0

Consa after load SC .' 30,28721 3,23221

Trig CONFIG SLOW CONTROL RESLULT MEMORY

TrigDi0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17, 18,19,
20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,
38,39,40,41,42,43,44,45, 46, 47, 48,49,50,51,52,53,54,55,

DAC0:300,0vC1 11023, 0AC2: 1023
55 Gain:15,F561 Gain:d,FSBZ Gain: &
Trigger_wirited:On, Trigger _writel:OFF, Trigger_write2: OFf

Tesk memory

J

all Channel Cap. Enabled
Al Channel Discriminator Ackive

56,57,58,59,60,61,62,63
Trigl:Trig2:

DAC0:1023, 001 :200,04C2: 1023

55 Gain:15,F561 Gain:d,FSBZ Gain: &
Trigger_wirite: OFF, Trigger_writel:On, Trigger_write2: OFf
all Channel Cap. Enabled

All Channel Discriminator Ackive

TrigD:Trigl:0,1,2,3,4,5,6,7,58,9,10,11,12,13,14,15,16,17,
158,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34, 35,
36,37,38,39,40,41,42,43,44,45,46,47,458,49,50,51,52,53,
54,55,56,57,58,59,60,61,62,63

Trig2:

DAC0:1023, 0811023, DAC2: 200

55 Gain:15,F5B1 Gain:8,FSB2 Gain:5
Trigger_wirited: OFF, Trigger_writel :OFF, Trigger_write2:0n
all Channel Cap. Enabled

All Channel Discriminator Ackive

TrigD: Trigl: Trig2:0,1,2,5,4,5,6,7,8,9,10,11,17, 13, 14,15,
16,17,18,19,20,21,22,23,74,75,26,27,28,29,30,31, 32,33,
34,35,36,37,38,39,40,41, 42,43, 44,45, 46,47, 48,49,50,51,
52,53,54,55,56,57,58,59, 60,61, 62,63
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3 DACs linearity 2N

Protocol Test | First Test Lin_DAC | Scurve | Resum_Test ' Relect_measure | AMALYSE

ampli LinCacz

1,76422

DiekaMax[mh']
545 Deta_i[rmy]
532,7

=) Test DACO
) Test DAC1
= Test DAC2

| STOR '

Amplicude
SRR e e R
M) L3 A N =~ 00O
{ o Ei i e P e B e b

—_

1 ] 1 ] i 1
150 200 250 =00 350 400

-

Maxirmum value Minimun Yalue LinDacz_Resid

2,3141 1,76422

Standard Deviation
538,572m

ML (LSBY DML (LSE)
3,32623 259,549

Amplitude
Ll % S IO S iy B R |
= = = = = ==
1 1 | | I | | 1

Fit Slope Fit Intercept
-2,05245m 2,31905

H 1 1 1 1 1 1 1
Fit Mean Square Erraor 150 200 250 00 350 400

13,750 DA
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SC measurements: pedestal, 100fC, 1pC 2N

S-Curve | S-Curye_Goor | Linearity/Resum | S-Curve-debug

5_Curve_Ped 5_CurvePedestalDACO[94,50;98,50;96,16;1,25] g™
5_CurvePedestalDAC1[88,50;93,50;91,11;0,88] [N

80— S_CurvePedestalDAC2[89,50;92,50;91,17;0,57] [gy

100-

bl -

40 -

I I I I
98 100 102 104

S_CurveDACO({100fC)[218,50;261,00;235,16;5,48] [a
S_CurveDAC1{1pC)[412,00;496,00;446,27;16,67] [gh
S_CurveDAC2({1pC)[226,00;276,00;258,42;11,11] [gn

I I I I I I I I ] I I I 1 I I I ] [ I [ I |
175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 200 225 250 275 3l]l] 325 35!] 375 4l]l] 425 450 475 500
DAL DAL
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FSBO Gain Correction 2

Analogue Test : S-curve | External ADC Test | info pch0807 info chip HARDROCZ Setup
Slow Control (1), Read | Slow Control {2) | Debug FPGA | Debug Digital ASIC | Analogue Test : DAC | Analogue Test : DC Test_Auto

Protocol Test ] First Test | Lin_DAC | Scurve | Resum_Test Relect_measure | ANALYSE
S-Curye 5-Curve Gcor J Linearity/Resum | S-Curve-debug | NameChip |Hardr194_01 [MAXMIN;MEAN,DEV]

oo S_Curve Ped 2 5_CurvePedestalDACO[94,50;98,50;96,16;1,25] [ |

80—

b0 -

5_CurveDACO_Geor{100fC)[231,50;242,50;235,0%;2,00] [
S_CurveDACO({100fC)[218,50;261,00;235,16;8,48] =

5 _Curve 2
100 -

&0 -

b0 -

40-

I | | 1 | | 1 : e i 1 1 1 i ! I
180 190 200 210 220 230 240 250 260 270 230 240 250 260
DAC DAL

Filtre Analyse JM  OFF
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Read back of the measurements

S-Curye | S-Curve_Gcor | Linearity /Resum | S-Curve-debug |

Linearity

LinDacO ‘

S SESTNIITEECRISSICESLSiTESt
B -------I
R e

e

LinDacl
LinDac? [Bas

Res_LinDacO
Res_LinDacl

Res_LinDac? [Ea

I I I I I I I I I
50 100 150 200 250 300 350 400 450 512
DALC

Resum

Hardrz11
110972009 0F:54:56

Mame_SlowZontrolRef ; SlowZonkrol

Zonso before load SC
Delay=0:5:887

alue ;13,94 ma

Zonso after load SC
Delay=0:6:343

alue ; 27,61 mA

Dielay=0:3: 586

‘ alue 1 2,42 W

Delay=0:3:830

alue ;3,24 W

Dielay=0:3:743

alue ;3,23
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DATA ANALYSIS 77

atlht.

Protocol Test l First Test | Lin_DAC | Scurye | Resum_Test | Relect_measure  ANALYSE

Lisk measure .
LR Gl | Biuild I | End of Analyse ' ) Analyse Build

MEmOry . ﬂ Restart Analvse

Lin_DnAC0_fdax CUT: measure[MingMax] + Mbr

Lin_DACO_MIN

Lin_DACO_Slope -I SCped_DACO_Mean [70,5E+0;102,2E4+0] : 108 .ii

Lin_DAC1_Mas

Lin_DAC1_MIN

Lin_DACT_Slope

Lin_DAC2_Mas

Lin_DAC2_MIN

Lin_DACZ_Slope

ch_SCped_DAcD_MaY

sCped DACO_MAX j
¥

Ch_aCped_D&C0_MIN
Sup doublons

SCped_DACO_MIN
| Save Mame Chip '

- =l

104~
_____________ Mean
92,4394
E 15 5 O D
il
z 3,73415
S
<
':'| ; | MM
- SR ERERERETRERERL JNRERERBENFSAmEERES EEEREREmEmEmEEE REREELEEEERZE BEmamsmamamamammsmmm (7.
u
DLy — L ..
] Min
HF 84,64
I I I I I I
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
g, Num_Meas &
N e cut ‘ Nbl‘_Chlp
R High -0,0311573 02,2 v 108
| LNBO | BLow 19,515 84,64
Ch_SC_DACO_MIN=f(SC_DACO_MAX) ' L
= B8 Hardr317_01
| NEXT I reverse Correlation B Hardrat7.
A 7 - Courbe 0 107 10z,2 J ®
_ maodify rj OFF | |
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Results of the SC test performed on 274 chips

e Some gain configurations are
sometimes difficult to load in
hardroc?2
— Due to long connections between

flip flops inside the chips: can be

corrected with additional buffers on
clk and data signals

— necessity to increase digital
vdd to 4V.

e But still, ®50% of the chips exhibit
pb with the loading of « difficult »
SC config.

- Gain=170 = 10101010 loaded 10

times, calculation of the ratio of
success.

- Anyway 90% of the chips OK
for the other tests performed

with various SC configs have to
be loaded

CALICE meeting, IPN Lyon
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VBG A

""""" 2458
o 341 5E - 01

Rms=34 mV
Offset to be improved

_|i-| \|-|| | : i |
0235 2.575 2.4 2425 2.45 2475 2.9 2525 2.55

VBG
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DACO slope A

D MMJWV”QWMW”12345,
Entmes 274
Mean —2 071
RMS o 9837E 01

1one

20 [l

....................................................................................................

OK when redone

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

| | N
1.8  —1.6

SLO
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FSBO,1,2 PEDESTALS dispersion between chips 7
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D
Entries|
- Mean oo

RMS H
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pedestald
o
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Mean=90, rms=3
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before and after gain cor
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FSB1 and 2 (pedestal subtracted) 2N

DT e, 12345
Entries 274

EIeS [ Mean L 151.0

- | Mesm
L | RMS i

M

I

260 274

280 290 300
FSB1
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CONCLUSION >y
(/

o 274 chips tested: Yield=90%
e SC loading pb (Gain=170) => about 40% of the chips
e 3: memory pb
e 3: scurves pb
e 4: minor pb (std slightly too high, pb of pins...)

Hardroc2b submitted mid June for a medical application, minor
modifications
— Pinout UNCHANGED

Bandgap: offset minimised

Read/SC selection bug corrected

SC control register: buffers added on the Clk

Reception: in September => measurements before production
submission

Production foreseen end 2009/beginning 2010 for technological
prototypes
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