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ABSTRACT

The present thinking on the details of the ATLAS CSC on-chamber electronics is presented for review before the start of the ASM-2b prototype and MUX ASIC designs.

I. Overall architecture of the ASM-2 board

Refer to Figure 1.

Analog signals from the shapers on the ASM-1 are sampled into the SCA on the ASM-2. The samples are taken at the WCK rate. Addresses WAD[0..7] designate the capacitor cells which are to store the present sample.

Upon receipt of a L1 accept, the ROD generates readout signals and transmits them to the SCAs. The READ clock, RCK, controls the rate of the SCA readout process which is completely independent of the WRITE process. Each SCA has 12 pipelines which, in the CSC system, will be used for 12 independent channels. To readout one sample from all 12 channels requires 15 RCK periods, three for SCA Reset and one for each channel. 
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Figure 1. Overall architecture of the ASM-2

The ADC’s digitize the SCA output signals. Their conversion clock, ADC_CK, must have the appropriate phase relation to the RCK to allow the SCA outputs to settle. ADC_CK and RCK have the same frequency.

II. Proposed MUX ASIC

The digitized data from the ADCs is multiplexed into two HDMP 1022 serializers and MDX-19-4-1-T optical transmitters. Each transmitter will handle signals from one CSC plane. To get the 96 bits of ADC data into the G-link serializer in 16-bit-per-frame mode, we must use a 6:1 multiplexing. Since commercial components are incompatible with the ASM-2 radiation environment, it is now planned to design a rad-hard MUX ASIC. A proposed architecture is shown in Fig. 2 and Fig. 3. Each MUX chip is a 24 to 4 line multiplexer with address sequencer built in. One MUX handles two ADC outputs (24 bits). The MUX is clocked by MUX_CK, at 6 times the ADC_CK rate. In each MUX_CK period 4 bits are selected for output in the sequence IN0[0..3], IN0[4..7], IN0[8..11], IN1[0..3], IN1[4..7], IN1[8..11]. The 24:4 arrangement is chosen to minimize the number and length of TTL signals on the ASM-2 board.

Every MUX_CK period, the HDMP1022 gets a new 16-bit word. During the 3 Reset periods (18 MUX_CK periods), the SCA output is undefined and the ADC data is not valid.
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Figure 2 Proposed 24:4 MUX ASIC
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Figure 3 Multiplexing the ADC data of one plane (96 channels, 8 SCAs and ADCs) into one G-link

III. ASM-2 Clocking 

The ASM-2 receives all clock and control signals from the RODs via an optical G-link (“uplink”). Some constraints on the clock rates apply:

1. ATLAS trigger rate – system must operate initially with 75 kHz L1 accept rate and be upgradeable to 100 kHz rate.

2. WCK rate determines the sampling period. Four samples must include at least one point before and one point after the peak of the shaper waveform, accounting for worst-case drift times in the CSC. A sampling period of 25 – 50 ns may be appropriate.

3. AD9042 ADC has minimum conversion rate of 5 MHz.

4. SCA maximum RCK rate is not known, but 6 – 8 MHz is thought to be OK for CSC precision.

5. G-link maximum parallel word rate is 75 Mwords/s.

6. Since all clocks come on the same G-link, their periods must all be multiples of the RX word rate.

Some possible clocking arrangements which satisfy these constraints are shown in Table 1.

Table 1
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20/40 MHz

30 MHz

18/36 MHz

27 MHz

27 MHz

RCK

6.67 MHz

5 MHz

6 MHz

4.5 MHz

4.5 MHz

MUX_CK

40 MHz

30 MHz

36 MHz

27 MHz

27 MHz

TIME TO READOUT 1 SAMPLE

2.25 us

3 us

2.5 us

3.33 us

3.33 us

MAX. TRIG RATE (4 SAMP)

111 kHz

83 kHz

100 kHz

75 KHz

75 kHz

MAX. TRIG RATE (3 SAMP)

-

111 kHz

-

-

100 kHz

CLOCKING OPTIONS

NOTES:

1. ADC_CK SAME FREQUENCY AS RCK,  1/3 OR 1/2 CYCLE DELAYED.

2. MUX_CK FREQUENCY = 6X RCK FREQUENCY,

3. WCK: PERIOD IN THE RANGE 25 TO 50 NS.


