un|ver5|tatbonn| LAB

Characterization of the Belle Il
final chipset and matrix on
Hybrid 5

Jochen Dingfelder, Leonard Germic,
Tomasz Hemperek, Hans Kriger, Barbara Leibrock,
Florian Lutticke, Carlos Marinas, Botho Paschen,
Norbert Wermes

University of Bonn

leibrock@physik.uni-bonn.de



Hybrld 5 univers'tétm

Switcher 2.1

Small matrix

(64 x 32 pixels /
16 gates, 128 drain lines) §*

e Scans of DCD-DHP communication with
final chipset & frequency (76.23 MHz):
« High Speed (HS) link
e Delays

DCD 4.2 « ADC curves

(Drain Current

Do, « Short look into matrix functionality

e Time estimates for scan duration

DHPT1.2b

(Data Handling
Processor)

Backend
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HS link scan

univers'tétbonnl

« To find optimal settings to
transport the signal to the
backend electronics

 Three parameters:
delay: shift of inverted signal

bias: amplitude of
original signal

biasd: amplitude of
subtracted signal
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Signal

Solution: de-emphasis

bias

Subtract: M
| ‘ biasd
bias

o Hew U

Result:




HS link scan - Results
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HS link scan — stability checks um\,ers-tétm
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DCD-DHP communication
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A

Matrix

62.5 px

\J

x 250

256 ADCs (8 Bit)

DCD

f2

X 8 20.5 GBit/s x 8
local
CLK delay
global
SYNC delay DHP
GCK
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Sampling point

delay =~

delay

e Goal: Ensure error-free
signal sampling by DHP



Delay scan univers'tétm

» Send known testpattern . pelaysan-H5020-asicpail o
- Seanfor ey gobal LTI IN NI -
delay (0-15) th h = ' ' ' — - -
patveric i NN NN
« Compare measured EELLLLLLLL 125
data with testpattern, E;h»— L_ L_ L_L_ L_ L_ L .
calculate differences  zé
N NS SIS NN &
 Wid lolet band g - - ' — — | ' 0.50
W|’I[h?)l]/tl(;ﬁy b?(nerrors %L— L— L— L—L— L— L— L— .
* Typical parameters: L— L J«‘ LLLLL
global delay: O rocalbelays o
local delay: 4-6 Hybrid 5_0_20 (DCD4.2, DHPT1.2b)
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Bit error rate



ADC curves univers'tétm

* Find working parameters for current sources
within the DCD

 DHE generates constant current in small steps,
read out ADC value

 Earlier identified working parameters for
Hybrid 5 (by Gottingen without matrix):
IPSource: 75 IPSource2: 60
AmpLow: 250 Refln: 750
IFBPBias: 75

leibrock@physik.uni-bonn.de



ADC curves — Results (IPSource/IPSource?2) umversitétm

best settings: dacipsource 85 dacipsource2 75 (@) GCK:?

range ( min<30 and max=>240 long codes ( DNL >1.3 , neighbours <0.8 , one neighbour < -0.8
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 only unconnected channels '~ IPSource and IPSource2 as Géttingen
Hybrid 5 0 21 (DCD4.2, DHPT1.2b, matrix & switcher)
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ADC curves — Wider parameter space
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Every 7" channel of the DCD — connected & unconnected

best settings:

range ( min<30 and max=>240

dacipsource 85 dacipsource2 75

(@) GCK: ?

Qthtingen

long codes ( DNL >1.3 , neighbours <0.8 , one neighbour < -0.8
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Hybrid 5 0 21 (DCD4.2, DHPT1.2b, matrix & switcher)
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Source scan with matrix umversitétm

« Switched on matrix and put *°Sr on top
* No optimization of parameters
—— low noise, high signal-to-noise-ratio, Landau, homogeneous response

occupancy occupancy after mask hit distribution in row

Single and multi pix cluster

50000 A mm multi pixel
mmm single pixel

40000

20 40 60 10000 20000 30000

30000 A
hit distribuftbn in column pix sum after mask

60000

20000 50000

40000
10000 A

R 30000

0- 20000

i
0 20 40 60 80 100 120
10000

0

Hybrid 5_0 21 (DCD4.2, DHPT1.2b,
matrix: W31 G62)

o 20 40 60
col

FOO 11
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Summary univers't'aitbonnl

e Scans are almost compliant to coding guidelines
now (small things still to be changed)

* |dentified working subset for Hybrid 5 with
final chipset

* (Small pixel) matrix on Hybrid 5 functional

* More Investigation to be done
(e.g. DCD settings with matrix
connected)
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DU I‘atIOI‘I Of scans univers'tétm

e HS link scan

- Measurement: ~18 min - Whole module: ~ 20 min
Analvsis: ~ 30 (four asicpairs can be done
- Analysis. Sec in parallel)
* Delay scan
- Measurement: ~ 6 min — Whole module: ~ 10 min
_ (four asicpairs can be done
- Analysis: ~ 30 sec in parallel)
 ADC curves (ipsource - ipsource2)
- Measurement: ~ 11 h - Whole module: 4 x 12:30
_ (but possibility of using
- Analysis: ~ 1:30 h

DEPFET current and larger
step size for thorough scan)
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LAB

Silizium Labor Bonn
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Thank you
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Settings for ADC curves
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values matrix
e bulk =10000 mV
e clear off = 20000 mV
e clear on =20000 mV
e gate off = 5000 mV
e gate on = 3000 mV
e source = 7000 mV
e ccg=-1000 mV
e hv=0mV
e drift =-5000 mV
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values DCD

IFBPBias = 75
[PSource =75
[PSourceMiddle = 72
[PSource2 = 60
[PDel = 127

ITCP =30

ITCPL =30
[PSourceCasc = 64
IFBRef = 64
INMOS =120
VNSubIn =9
VTCSFN = 60
VNDel =127
RefNWell = 64
IAmpPBias = 60
VPMOS =120
gain = En90

AmpLow =250 mV
Refln = 750 mV
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Settings for source scan
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values matrix
 bulk =10000 mV
e clear off = 6000 mV
e clear on =19000 mV
e gate off = 3000 mV
e gate on =-2500 mV
e source = 7000 mV
e ccg=-1000 mV
e hv=-7000 mV
e drift =-5000 mV
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values DCD

I[PAddOut = 0
I[FBPBias = 75
[PSource = 75
[PSourceMiddle = 72
[PSource2 = 60
[PDel = 127
ITCP=30

ITCPL =30
[PSourceCasc = 64
IFBRef = 64
INMOS =120
VNSubln = 40
VTCSFN = 60
VNDel = 127
RefNWell = 64
[AmpPBias = 60
VPMOS =120

gain = En90
AmpLow = 250 mV
Refln = 750 mV
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Source scan — more plots
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/home/dag/test/data3/Run0002-0.dat

Seed and cluster

e seed
40000 - cluster
30000 1
20000 4
10000 4
7 T T T
100 150 200 250

single pix cluster only
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Single and multi pix cluster
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ADC: small parameter set, all DCDs
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dacipsource

Hybrid 5_0_21 (DCD4.2, DHPT1.2b, matrix &

cwitcher)
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ADC: small parameter set, all DCDs - INL
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median over channels: 12.50
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Hybrid 5_0 21 (DCD4.2, DHPT1.2b, matrix &
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Eye dlag ram universitéitﬂ

Y Woltage Heighii: Eye Diagram K Time

E00ps -500ps =A00ps =M00ps Oz 200ps 400ps E00p=s &00p=s
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