(1) B2

PADYA X : Tmm x 1Tmm (2mm x 2mm)

ANEE=E : EFET100/@H 5100,0001E

O FIIALBE EMD : 230-460nsec (U v &P/ —KE=0.5(1)mm)
drift time O - 110usec

(2) Preamp gain
gain 6mV/fC 18E
rise time 100nsec 12E
decay time 1 - 10us ( Preamp mode )

(3) Shaper
gain 5 -20f& ( ADCOLERICEKB)
peaking time 0.5us, Tus, TENIE. SusecX CTvariable’s & KLY
Diffusion(C KB FEIARDIESDE=0T460ns (24cmk D )

(4) ADC
10MHZzA2E, 10bit(A < &H)
INATS4 VA U
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ALTRO GEM Electronics

2048ch (16 FEC) (EUDET) - 10,000ch (LP test)

Data in/out
200MB/s

2 fibres
—

close
ethernet |_.
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40MHz
clk

+event #

' B
LY [Trlgger
k 1

v

*pusy | TLU
Other subsys daq_ = njin meters
| paQ | @Way
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ALICE TPC - FRONT- END ELECTRONICS

ARCHITECTURE

DETECTOR FEC (Front End Card) - 128 CHANNELS
(CLOSE TO THE READOUT PLANE) Power
consumption:
L1: Sus 8 CHIPS 8 CHIPS <40 mW / channel
- - 200 H X
d”f;;‘;gm" ‘ 16 CH  CHIP 16 CH / CHIP
B o I L2: <100 ps
P 200 Hz
° A/ l
Ze
a [
Se v - PASA Digital " _Q_‘
‘g ° rode Circuit
¢ wire DDL
o (4096 CH / DDL)
570132 pad CUSTOM IC
1 MIP = 4.8 fC CSA
=& SEMI-GAUSS. SHAPER 10T [ * BASELINE CORR.
SIN =30:1 <10 MHz * TAIL CANCELL.
DYNAMIC = 30 MIP GAIN =12mV/fC . ZERO SUPPR.
FWHM = 190 ns
FEE for the NA49 and STAR TPCs:
4 analog memory in front of the ADC = readout time independent of the occupancy
€ no zero suppression in the FEE = high data throughput on the detector data links
Luciano Musa - CERN / EP 13
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PCA16 - modes of operation

Shaper Mode

34 Order semi Gaussian Shaper (32 different configurations)

Polarity Positive (MWPC-like signals) Negative (GEM-like signals)
Conversion Gain
(mv / fC) 12 15 19 27
Peaking Time 30 60 90 120

(ns)

Preamp Mode

Classical CSA w/o PZ cancellation (32 different configurations)

Polarity Positive (MWPC-like signals) Negative (GEM-like signals)
Conversion Gain
(mv /C) 5.25 5.5 5.8 6.5
Rise Time (ns) 10 30 60 80
Decay Time (us) Continuous in the range [1:10]

Performance very close to the design specifications in all modes of operation




Preamp Mode — Some Results

Negative Polarity (GEM-like Input Signal)

800 I I I I
i 1::|'1'l'l1il-'Ir
700 | 500 mV -
V 750 mV
= l'l ' 1000my —
2z s il ~
= |
i |
U‘F‘ 400 = | -
= |
E T lI ] -
LA
200 Lo . —
(R
wo 1L |
e . R e
0 | | | I
5000 10000 15000 20000 25000 30000

time ¢ in ns
(b) different decay times

Figure 6: Impuls responce functions for selected combination of parameters.
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PC READQUT CHIP (ALTRO)

Baseline SRS Tail L Baseline SESS Zero i Data T +

1110y
Correction . Cancellation r;m;: Correction | 3 Suppfession Format 4 Multi-Event M’F‘M
' I ‘ Buffer

BN  MAX SAMPLING CLOCK 40 MHz

8.5+ Digital Side
] MAX READOUT CLOCK 60 MHz o [ .
16-CH Signal Digitizer and Processor Pl i
- HCMOS7 0.25 mm (ST) i ? el :
= area: 64 mm? Ef 7 ¢
=  power: 16 mW / ch |5 TR <. H
3.0 o i o) g 2
= ADCENOB: 9.5(@ 10MHz) S MR S Bl E
= Data memory: 800 kbit B il
= output bandwidth: 300MB/s 1 .

(pafad Aaany ) T T T T T | RARSS RARAS T T T T )
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0
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ALICE TPC - FRONT- END ELECTRONICS

FRONT-END SIGNAL PROCESSING

INPUT SIGNAL AFTER 1stBASELINE CORRECTION
i - — T — S— mh: T S . - ﬁ-,:..,lrhln.m- . = -
EV 1 EV 2 Bl W T Tl 1 AT A TRk
= = EV1 EV
EV 3
- - EV 3
o I T - ‘ -l
= = | . - ]
o | ; - | S—
‘ |
] 1 Ford] 20 L] (o] [ ) fod a 1 o] 1829 435 ] B2 25 -!:!I:l:-
AFTER TAIL CANCELLATION AFTER 2"9 BASELINE CORRECTION
10 - o - — n o md:"_. - JOK - B — - - *,L-“!h*“ : e -
AL A B8 i s T hai
= EV1 EV 2 "EVL ||| BEV2
sl EV 3 1 ‘ B | EV 3
] 1 o)
] ] ‘L
L] = E 1] r— - anina | i
¥
_i._,,. 5 )l
o 1 Fon ] bl Ll Lo ] ] fEm -!:ll:l:- '] T Fon ] 2539 F ] (] 5] b o]

Luciano Musa - CERN / EP 17



PASA CHIP
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AD[39:0] (bi-directional)

This is a 40-bit bi-directional Address/Data bus (table 2.2). It consists of three main fields
that, starting from the least significant bit, are organised as follows: the data field (20
bits), the instruction field (5 bits) and the address field (14 bits). The most significant bit is
a parity bit. It should be noted that, with a 14-bit address field, the ALTRO bus space
sizes 16384. This addressable space is divided in two equal size partitions: the ALTRO
chips partition (AL partition) and the Board Controller partition (BC partition).

39 38 37 36 29 28 25 24 20 19 0
http://www.hep.lu.se/eudet/
ADDRESS INSTRUCTION
PAR CODE DATA
BCAST |BC/AL| CHANNEL ADDRESS
20 bits DATA :
Table 2.2: 40-bit bi-directional Address/Data bus .
ADC 10bits
AD[39] (PAR) is the parity bit of the 20 most significant bits. It is set such that the parity Time 10bits

of the 20 most significant bits is always even. The parity bit allows the detection of a
single bit error in the transmission between the RCU and the FEC.

When the bit AD[38] BCAST (broadcast) is set to 1, the bus write cycle initiated by the

RCU (master) is addressed to an entire partition of the address space (AL or BC 2 x 16 FECs / RCU
artition). In this case the slave units ignore the channel address field.

i ) 8 ALTRO / FEC

The bit AD[37] (BC/AL) defines the address space partition: 1 for the BC partition, O for

the AL partition. 16¢ch/ALTRO
The following 12 bits AD[36:25] (CHANNEL ADDRESS) specify the channel addressand, 12 bits address :
during an instruction cycle, are compared with the hard-wired address. From the most a branch address (] bi t)

significant bit, the channel address consists of a branch address (1 bit), the FEC address

(4 bits), the ALTRO chip address (3 bits) and the ALTRO’s internal channel address (4 FEC address (4bItS)

bits). This allocations of addresses is the recommended one and it corresponds to the ALTRO chip address(3bits)
case of a board containing 8 ALTROs (FEC) and an RCU with two branches each one '\ .
with 16 FECs. ALTRO’s internal ch address(4bits)

The bits AD[24-20] (INSTRUCTION CODE) carry the instruction code. As it will be
detailed in the next section, the ALTRO chips and the BC are controlled by a set of
instructions. The instruction can be either an access to a Configuration/Status Register
(CSR), whose address is part of the instruction code, or a Command. In the former case,
the instruction involves a WRITE or READ cycle, according to the value of the WRITE
signal, to one of the CSRs. In the latter case the instruction does not imply a data
transfer from/to the addressed unit, thus the data field of the AD bus is not used.

The data field AD[19-0] carries the data in the WRITE or READ instructions.
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