FEE Proposal for TOF SPD NICA.

Evgeny Usenko, INR RAS, Moscow

E.Usenko, INR RAS



Introduction.

1. This proposal should based on R&D especially for Front-End
Electronics for TOF for SPD experiment.

2. The research is based on the lack of the required number of
ASICs.

3. To conduct research on detectors, | propose to develop test

electronics, which may be very different from the electronics
of the future experiment.
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FEE main goals.

Top priorities (per channel).
1. Price.

2. Power consumption.

3. Functionality.

4. Overall dimensions.
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[1Ba HanpaBneHua B pabote no FEE TOF. Ikis:

[lepBOe HanpaBaeHune.
* [1nAa nccnegoBaHUM NPOTOTUNOB AETEKTOPOB Npeaiarato co3aaBaTb
BpemeHHble npoToTunbl FEE Ha ocHoBe NINO — 6onblie HEeT HM4ero
noaxo4ALlero n 4OCTynHoro.
* B KauyectBe DAQ ncnonb3osatb TRB3 no noasneHmna TRB-DUBNA.

BTopoe HanpaBaeHue.
na nccneaoBaHMim NPoToTMNoB camon FEE Ha ocHOBe pa3/sIMYHbIX
noaxono0Bs:
* MOPOroBbIN ANCKPUMUHATOP C KaHanom ALLI,
* IUCKPUMMHATOP NOCTOAHHOM PpaKLUUy,
e ANCKpUMKUHATOP € dyHKumen TOT,
* 3K30TUYECKNE BAPUAHTLI?



lNepBoe HanpasneHue FEE.

FEE Ha ocHoBe BM&N 32-kaHanbHoro TOT auckpumuHartopa.

Analog N-channel FEE prototype TOT discrim. TRB3

leading trailing

—> 256 ch TDC

10 pc/bin

Leading and
Trailing Ages modes

Link to PC
—>

Interface logic:
Control SPI * SPI controller,

* Test generator,
*Temperature
control.




BM&N FEE TOF two channel structure.

OR schematic reduce time resolution ~20ps

Input splitter Fast discriminator QR" & LVDS driver

n R0 o[ VN [\ op—o I iL
Q In Oon P—H0 Q In on P—0 —]—_]—

10nF LVDS\driver

AD8002AR

| Rexip \
Rext
9 Rextn —
= <{ THRESHOLP TOTAL
<{ STRETCH TjME
R3 Shaped discriminat -
P ped discriminator R6 . 7 To DAC's.
tik | 1.5k } <CHYSTEREYS
| R7 - o,
/ [15k } <{THR_CHAN 1
I [
! R5 C3 ;,100nF
c1 | {600 — H '\ op ST
— —n On P :
100pF N
— RIS|w | Rextp

Rext
1
9 Rextn

E.Usenko, INR RAS




BTopoe HanpasaneHue

LE, CFD, TOT common 8-channel FEE board for combining with

TRB3 readout.
TOT discrim. TRE3
leading trailing
| 256 ch TDC
| - 10 pc/bin
Leading edge discrim. Leading and
) Trailing
I Age modes

Crossing zero discrim.

—

Link to PC
—>

Control SPI

Interface logic:

* SP| controller,
* Test generator,
*Temperature
control.




Front-end development board structure s

8-channel FEE board principal structure.

8-channel FEE

I'Jelk FEE block Tov 2

J-4ch FEE block

70ch FEE block

=

(T

¥

(O,

o

L ]
J/—i i) =]
—N i ="
/—F et =
’..r—| T =T
= 3
= =
= o=
s R
T— I
o FEETE  SasE
AN
OHY @ExT AW
& Sasgs
a= pea
£z == o2
EF 82 =4

an }_T f—1

LI

in

a

oo oae

B THMINnE -

o THFILE

[
R
- TS
et E
e
BT
wmatew




TpeboBaHua kK DAQ co ctopoHbl FEE.

bonbwoe HO — umndpoBble Wymbl —

FEE plus DAQ cluster structure
proposal TRB2(3) example.

CHUXEeHne CTOMMOCTMH,
OoAHO nuTaHue 48B,
Pa3BA3Ka 3emerb,

MMUHUMaNbHaA AiMHa Kabenen
CBA3MW,

obveanHeHne dpyHKUMM DAQ m
Controll.

HeobxoAMMOCTb Nepexosa Ha
LVDS FPGA.
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The TRB TOF AddOn — 128-Channel TOF TOT FEE
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Intrinsic electronic jitter NINO ASIC.

Intrinsic FEE TOF time resolution.

Rise time of usial FEE from 0.5ns up to 2ns.
Noise can calculate us:

:> ENC? :4kT§_rgmsb1 7.C.,  (gmsb=5mS, G=1.5, Cdet=10pF, t=2ns)

The calculated noise is ~3000 electrons rms (0.53fC). Signal to noise ratio 50/1-
100/1, referred to threshold range 25-50fC.
Estimates time resolution can calculate:

o . .
:> Sy s | Intrinsic electronic jitter < 5ps! |

EThr
[loaTBepKaaeTca nsmepeHHbIM BpeMeHHbIM AXKUTTEPOM
NINO ymnna 5-6 nc.

E.Usenko, INR RAS 10




Front-end schematic CFD.

DC cancellation schematic solution.
Offset voltage (base line level) less 1uV
Temperature drift is 0.005uV/C°

ANALOG Zero-Drift, Single-Supply, Rail-to-Rail
DEVICES Input/Output Operational Amplifiers
AD8571/AD8572/AD8574

A m I i tu d e FEATURES PIN CONFIGURATIONS
p Low offset voltage: 1 pV e[l o
b ff A — 4 Input offset drift: 0.005 pV/°C na[z] ADSST1 [Fv.
u e r u T Rail-to-rail input and output swing -ma[F] m{g‘;‘;‘;’ﬁ [louta
5V/2.7 V single-supply operation v-[] [Flve
High gain: 145 dB typical NC = NO CONNECT g

CMRR: 140 dB typical Figure 1. 8-Lead MSOP (RM Suff)
PSRR: 130 dB typical
Ultralow input bias current: 10 pA typical

Low supply current: 750 pA per op amp
Overload recovery time: 50 ps
No external capacitors required

Figure 2. 8-Lead SOIC (R Suffix)

APPLICATIONS
outa[fe v
:empemture sensors agth E AD8572 E ern
ressure sensors awnaE] TPVER B g
R484 Precision current sensing v ngmmsue) [s]-me 2
|N_2 5 O Strain gage amplifiers Figure 3.8 Lead TSSOP (RU Suffi)
1 Medical instrumentation
5 oura[Ee v
Thermocouple amplifiers “walE] AD8ST2 [jours
PA_2 s ek R
= GENERAL DESCRIPTION v} Jsl-me 2
Fi 4. 8L ead SOIC (R Suffix)
“This family of amplifiers has ultralow offset, drift, and bias Eaid s
current. The AD8571/AD8572/AD8574' are single, dual, and outa[]le outp
auad i ivehe featuring rail-to-rail inout and walzl
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TOT width vs. amplitude and accuracy®e:

HADES TRB TOF AddOn charge vs. width accuracy.
Average error is <0.4% on (2-200)xThreshold range

Shapers probes

TOT Width & Average errorvs. Input amplitude

Setup: Generator test, input risefall time=5ns, pw=10ns
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3aKkn4YeHue.

1. Y Hac HeT YMnoB ANA NOCTPOEHUA CUCTEMDI
CYMUTbIBAHMA ONA peasibHOro aKCnepmmeHTa.

2. Ectb npoToTunbl FEE ana Tekywmx
nccnegoBaHMM Kamep BO3MOXKHOCTb UX
MoAepHU3aunun.

3. Ha AQHHbIK MOMEHT OCTPO HYHblI
cneumanucTbl no pabote c TRB3.



