The FE Electronics of the LHCb
Straw Tube Tracker
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¢l amival time of an ASDBLR signal with respect
8ing cytle|Into 64 steps of 390ps with the help
32l ichanngls is written into a 160 stages deep
trigger, the corresponding hits are
receives an additional two bits that
(18,24 39 no-hit) and allows for an
sign of the OTIS is such that the DLL
h_tlf, thereby eliminating dead time. A
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The High Voltage board prr:wi
anode wires of the Outer Trac :’1_
Feed-Through board that is built § :
ASDBLR preamplifier boards. T & iGN
small hit charges caused by passing pari
optimum between minimizing sign@l 1o8s &
the signal channels are embeddediin tiie GirglLi
high channel density of 5mm/ch.
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The ASDBLR (Amplifrer=Straper-Discr “’.tw 3as al Link)dkes the da triggered event from four OTIS time-
signal induced by a passing particleteds 116 it off-defeci@ir via a sihgl@l optical fiber, operating at 1.6Gb/s. As
threshold and ofterts @ Tixed Dinary sig ithe Frofit Bnd Elec the GOL is created to be radiation
induced signal _passes the threshold. Ha of iAad far exceeding the expected dose of
electrop-avalanche is an order of ma

S. To reduce signal pile-up
restoring_of the—smnal, effectively rex
osdclllations through feedback are redy
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x  ndf 3.588/9
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DNL test for OTIS OBR0211, channel 0

Hit Efficiency
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The Differential Non-Linearity (DNL) quantifies the deviation from the nominal sizes of the time
bins of the OTIS time-to-digital converter. In testing the Differential Non-Linearity (DNL),
charges are injected into the channels of a Front End Box at uniformly random times and the
amount of registered hits is per channel plotted against the time steps. For ideal bin sizes the
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The/ASDBLR threshold should/be chosen as low as possible to minimize the loss of detection effifiency, while : - - ot - ' : : ; : i ;
h¥ing sufficiently high to redyfe noise to an acceptabﬁe level. In the Threshold Scan the value offthe thr}gshold T.he |Iﬁ§arltyf of the OTIS. U E-m-dlgﬂa.t SNVETIBIES Ol The essonea or u.sage with diit tL.Jb.les' In .the resulting TDC spectrum is flat, while DNL shows up as a variation in the amount of registered
s increased in steps while ffked size charges are injected into the channels of a Front End Boy/ Per channel Uime Linearity Scan the L ph,ase Wit respect o ihe ErG GIOQk) Gl Whl;h ghaigesiaie mJ?C,}[Ed,mm hits. Design choices of the OTIS cause a small systematic difference between even and odd
and for each threshold valfie is recorded the fraction of two thousand injections that pass the fhreshold and this the ant =le BDX IS increaged & SFEDS- At eaChIStE’p the mean t'_m_e alt Wh!Ch twq thﬂgsqnd 'nfecuort's TDC bins as seen in the plot above. However, the final DNL value (+/- 0.5 bin size) is still
fraction is plotted againsfthe threshold value. Although the threshold can be set per eight channels, only are registered is recorded anpd this is plotted against the delayed injection time. Linearity is assured in better than our specifications.

ASDBLR were selecteg! with high threshold uniformity. P4 all implemented OTIS.




