1First test of the COMPASS-GASSIPLEX chipF. Benedetti1, N. Grasso2, D. Panzieri3, J.C. Santiard4, S. Dalla Torre11) INFN - Trieste2) INFN - Torino and Dip. Fisica Generale - Universita� di Torino3) INFN - Torino and Dip. Scienze e Tecnologie Avanzate - Universita� di Torino4) CERN - EP/MICIntroductionWe have performed a first set of tests to study the performances of the new version of theGASSIPLEX chip, produced by IMEC and based on the project of J.C. Santiard (EP/MIC - CERN),the COMPASS-GASSIPLEX:1) full functionality2) noise level3) linearity4)dynamic performance5) possible generation of parasitics with logic signals6) measurement of out-put DC level (pedestal)7)gain uniformity between different channels8)check of peaking time variation9)variation of DC level with temperature10)behavior of GASSIPLEX with different supply voltages11) power consumption12) gainThe number of chips under tests was 20, prototypes produced in a multiproject run.In order to do the test, J.C. Santiard has prepared a PC test board which hauses one COMPASS-GASSIPLEX, the 16 input and the two output connectors and all the logic and bias signals required torun the chip.The COMPASS-GASSIPLEX design report from IMEC and the logical scheme of the test board areherewith enclosed .The tests have been performed with a delta pulse input charge generated by a pulse generator througha 1.8 pF capacitor. Each output of the gassiplex was connected to a unity gain, wide band video Op-Amp (EL2170cn), in order to drive a 50 ohm cable.For some tests, due to the their limit in the dynamic range (the same voltage supply has been usedboth for the gassiplex and for the output buffers) , the amplifiers have been removed and the outputmeasured directly with a high impedance probe and an oscilloscope.The effective gain of the preamplifier and the tail of the shaped signal, have to be measured withsignals generated by a MWPC.Results1) full functionality:All the 20 IC� s have been tested with different input signals channel by channel.

june 1998compass - gassiplex test2A complete test of all the parameters of the (16 x 20) channels has not yet been performed, but all thechannels of all the chips have output signals, and no major difference between them have beenreported.2) noise levelAn evaluation of the noise has been realized with a MCA. For this test, two different input charges(20 fC and 40 fC) have been amplified via the same GASSIPLEXchannel and the out-put read by theADC of the MCA.The measurement have been performed with a total input capacitance of 25 pF.Using the formula:N = [DQ (C) /D] x [FWHM/2.35] x [1/1.6 x 10-19 (C)]we found a noise level, measured for two different values of the output multiplexer rate, of about(fig. 1):820 e-@ 1MHz1300 e-@ 20 MHzThe noise of the pulse generator have not been subtracted. Thus these measurements must be regardedas upper limits. At 20 MHz, the measurement has been done on the whole area of the output pulseinstead of on the plateau, due to the minimum gate width accepted by the MCA. This givesfluctuations larger than the ones of the signal plateau: for this measurement the resulting value iscertainly largely overestimated.

june 1998compass - gassiplex test3In the following picture (fig. 2) we see the Vout (V) vs. Qin (fC) at the voltage supply of +/- 2.75 Vfor one particular channel (chip n.3, ch n. 7):(fig. 2)For some comments about this plot, see also below, section (8), check of peaking time variation vs.applied resistance.4) dynamic performancesWe varied, at the maximum output value Vout = 2 V, three different parameters:- the voltage supply Vcc,- the bias current ISHAP via the R20 resistor- the multiplexer frequency f june 1998compass - gassiplex test4in order to see how Td (time delay), Tr (rise time) and Tf (fall time) are influenced by theseparameters.We found the following results (tab. I):f = 20 MhzR20 = 20 kVcc = +/- 2.75f = 20 MhzR20 = 20 kVcc = +/- 2.5f = 20 MhzR20 = 36 kVcc = +/- 2.75f = 20 MhzR20 = 36 kVcc = +/- 2.5f = 1 MhzR20 = 20 kVcc = +/- 2.75Td (ns)394342.54436.5Tr (ns)8913169Tf (ns)10.51114.51812tab. IThese parameters are also illustrated by the following pictures (fig. 3) and in fig. 4. The first pictureof fig. 3 shows the output signal for Vcc= +/- 2.75 V and R20 = 20 kohm; the 20 Mhz clock is alsoshown. The second picture of fig. 3 shows the output signal for Vcc= +/- 2.75 V and R20 = 36kohm; the 20 Mhz clock is also shown.

(fig. 4)The delay of the first data, following the first clock cycle is, for the configuration f = 20 Mhz, R20 =20 kohm and Vcc = +/- 2.75 V, about 39 ns.In conclusion, the multiplexer rate of 20 Mhz, that is one of the major difference with the old versionof the GASSIPLEX, seems to be not a problem for the COMPASS-GASSIPLEX chips.

june 1998compass - gassiplex test65) possible generation of parasitic with logicThe output 2 (wich correspond to the input channels 9 - 16) of the multiplexer, show some spikes inthe output signal due to the clock signal.In the following picture (fig. 5) it is possible to see these spikes on outbuf2; also shown the 20 MHzclock.:

june 1998compass - gassiplex test7(fig. 6)In any case it will be necessary to avoid negative values of the pedestals, by adjusting the voltageVoutoff.The pedestals dispersion between the 16 inputs of a single chip (n. 3), has been measured (fig. 7):

june 1998compass - gassiplex test8fig. 77) gain uniformity between different input channelA detailed measurements of the output uniformity have been performed, and there are several dataavailable. The measurement has been made without the output buffers, measuring directly the outputswith the scope in high impedance.For example, in the following picture (fig. 8) it is possible to see the response of the 16 channels ofchip n.3 for an input charge of 153 fC:

june 1998compass - gassiplex test9fig. 8We have also the same measures at different value of the input charge and the dispersion in the outputsignal amplitude is almost the same.8) check of peaking time variation vs. applied resistanceAnother important parameter to check is the peaking time, in particular its dependence on the biascurrent controlled using resistor R20.We have made this test in order to select the better value of ISHAP bias current, with a fixed input(wich correspond to an output signal of 400mV) and two different values of Vcc (+/- 2.75 V and +/-2.5 V) (fig. 9, upper plots) june 1998compass - gassiplex test10Furthemore, we have fixed the value of R20 (the resistance which set the ISAHP bias current) at twodifferent values, and plotted the peaking time vs. Vout, to see how it fluctuate with the input signal(fig. 9, lower plots):fig. 9As it is possible to see, there is a quite considerable variation in the peaking time, that has to be takeninto account in the project of the front end card and also in the evaluation of the resolution of theRICH detector. The effect is only seen in the effective linearity, and this effect is included in themeasurement presented in fig. 2.

june 1998compass - gassiplex test119) variation of DC level with temperatureThe output DC level of several chip has been tested with two different temperature, and no relevantchanges have been reported both at Vcc = +/- 2.5 V and Vcc = +/- 2.75 V (tab. II):Vcc(V)Temperature(C)V output(mV)mV/C+/- 2.5250+/- 2.557- 4.3- 0.13+/- 2.75250+/- 2.75572.40.08tab. IIIn conclusion, it looks that the DC output level is poorly affected by the working temperature T, atleast at this values of T.10) behavior of GASSIPLEX with different supply voltagesIn several of the previous tests, different values of voltage supply Vcc (in particular +/- 2.5 V, +/-2.75 V) have been used, in order to understand how the COMPASS-GASSIPLEX chip is influencedby different values of the supply voltage.From our test, it appears preferable for several reasons and, in particular, to obtain the best dynamicperformanceses, to work at Vcc = +/- 2.75 V instead of the nominal value of Vcc = +/- 2.5 V.11) power consumptionIt is 167 mW per chip (10.4 mW per channel) for power supply set at at Vcc = +/- 2.5 V, and 182mW per chip (11.4 mW per channel) for power supply set at at Vcc = +/- 2.75 V.12) gainThe preliminary measurement of the gain is related to the measurement method. The value obtained is6.5 mV/fC. Due to the different shape of the input signals, the gain for signal from MWPC�s can beslightly different.

june 1998compass - gassiplex test12ENCLOSURE 1 june 1998compass - gassiplex test13

june 1998compass - gassiplex test14 june 1998compass - gassiplex test15

june 1998compass - gassiplex test16ENCLOSURE 2