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Functionality

Read in serial data from N FPIX chips via 1, 2 or 4
LVDS pairs, strip off sync words, process and
combine data words from several FPIX into a
single 28-bit parallel stream to SERDES.

Send FPIX control signals e.g. FFR and supply
BCO clock and Readout clock to FPIX.

Send pulses for calibration.

Implement slow control interface with FEM to
download commands.

Radiation tolerant (if sitting in IR).
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Implementation details

e Deserializer: Uses shift registers to convert LVDS serial stream
Into 24-bit parallel words and appends a 4-bit Chip ID.

e Channel Combiner: Uses a multiplexer and counter to combine
the 28-bit words from N deserializers into a single stream. It then
strips off the sync words and sends the data words into the FIFO.

e FIFO: Buffers data words and sends them to SERDES.

e Calibration: Talks to Pat’s calibration board and sets pulse
height/timing.

e Command FSM (Finite State Machine): Receives commands

via USB (slow control) and sends appropriate responses to FPIX
and internal components (like send data).
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Segmentation

e FPIX to fiber mapping depends primarily upon latency/throughput requirements.
e Details worked out by Sergey:
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Lab setup

- - . H 1 X h
| i PP S
-8 W Board NN
- b .

December 14, 2006 Anuj K. Purwar 6



Current “8 chip” module
e Using Actel Starter kit with A3P250 chip.

e Can successfully readout 4 chips and combine into a single data
stream (24+3 bit wide).

e Slow controls via USB.

Seconds/div ~ | |200.000 ns m E| Delay | 800,000 ns E| E

TEET_ & all
TEST_1 =all
TEET_2 all
TEET_Z all
FCLE: all AR
SY'HC_LORD all
HELW_LATA all
WELID all
DATECG all
CHIF_ID_ZYHC all
DATRLZZ2] all
DATALZZE] all

CHIP_ID_FPGA all
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Multiple line readout of 1 chi

e Canread out 4 lines successfully.
e Slow controls implemented via USB.

Seconds/div | 50,000 ns m E

Delay| 105,246 ns E\E ‘

TEST_ o all
TEST_1 =all
TEST_Z all
TEST_Z all @ o
MCLE all
SYHE_WNRT a1
HEW_DA™A all
VALID =1l

DATALeY all

DATALZ] all
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JATALZ20] all

JATALZ2.] all 1
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To do

e Ordered a sample Actel ASPEG60O chip to
replace existing A3P250 chip on the
Actel Starter board.

e 20 avallable LVDS pairs allowing up to 2
line readout of 8-chip module.

e Need a fully working 8 chip module.

e Just got National Instruments DigitallO
PCI card (NI 6534) which can do 32-bit
data acquisition at 20 MHz which
corresponds to 640 Mbps).
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