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Outline

« BASIC32 test completed!!!
 Summary of test procedure and results

* What are next step for the read-out system
development



Test Setup

Vacuum pick-up
system

E=7)

.
‘:\“: /

§ \ugged to V1495

\

/,
| CAEN V1495: includes an

’ . . . FPGA that provides ASIC
BASIC32_ADC Antistatic wrist Configuration and DAQ 3

strap




Test procedure

Goal: check the functionality of BASIC32_ADC

Write and read configuration
Pedestal acquisition: external trigger mode check

Voltage offset DAC: we change bit of configuration, measuring
the corresponding voltage at the input channels with an external
ADC

Gain: we inject a fixed charge signal through a capacitance on
the board, measuring charge vs gain

Threshold DAC: we inject a fixed charge signal through a
capacitance on the board, measuring the rate vs threshold

Read-out time window

Clock max frequency

150 BASIC32 ADC tested
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Charge vs gain
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N_ev vs Threshold

- 6 BASIC show problems on voltage offset

- 3 BASIC shows problems on gain configuration

- 1 BASIC shows problems on read-out

- 1 BASIC show problems on setting configuration

- 150 BASIC can be used with clock up to 10 MHz
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Threshold [ADC]

9 BASIC32 ADC have been
excluded from the front-end
electronics of the tracker

BASIC with only offset
malfunctioning can be still
used for calorimeter

108 BASIC32_ADC have been
delivered to realize
16+2 front-end board

for the tracker :




Basic bad features: retriggering

= Timebase

Primary internal T “Afte rpulses”

trigger pulse

SOLUTION
» All BASIC32_ ADC affected « Tracker: max gain needed,
 Depends on set threshold and set plan coincidence reduce
damping time of CSA effect
* It probably derives from an - Calorimeter: high light
undesired internal coupling between yield, we can reduce gain

input channels and trigger signal



What happens now?



Read-out system development
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SPI interface

FPGA board

FPGA Xilinx Artix-7
XC7A50T-1FGG484C HV supply slot

JTAG connector
(firmware)

L

Used for the test of the board with Raspberry Pi,
a dedicated interface board will be produced

To>

concentrator



Trigger scheme

CALORIMETER

FPGA CONCENTRATOR

JURRI RN

i  TRIGGER
X 16 LOGIC

TTO BASICs

TRIGGER (COINC) ---->BASIC read-out enable
X 16 (tracker + absorber) 10



Read-out process

TRIGGER __|

No OR signal are produced ---> Veto

Basic Read-out

BUSY

CLOCK_IN

Send in parallel

DATA

DATA VALID

== From concentrator
m——_ From FPGA

11



So my job in the next months
will be...



... programming the firmware

Firmware - [/home/giacomo/Profiler_Firmware/Firmware/Firmware.xpr] - Vivado 2015.2 5 ¥ ] = o)) 23.58 L Giacomo {}

‘ Eile Edit Flow Tools window Layout Wiew Help [ Search commands ]
Pl A X | 9 P %6 K| I (3|3 D0efaut Layout - ®| @ Ready
Flow Navigator € Project Manager - Firmware X
i az= Z Project Summary X @ configura_basic.vhd x [T
= (=] = ‘homeysgiacomojProfiler_Firmware/configura_basic.vhd
MmAnoisciiianagen g 1library IEEE: =
&5 Project Settings =1 2use IEEE,STD_LOGIC 1164 ALL;
& add S v 3use IEEE.std_Logic_arith.all;
f—ﬁ_‘ CUIEES Gl % 4use IEEE.std_Logic_unsigned.all;
v Language Templates o | 5
4| 6entity configura_basic is
1F IF catalog 7 port(
2B = CLOCK_IN: in std_logic;
- 9 [P DTty £ 9 CLOCK_OUT:  out std_Llogic;
w i Create Elock Design o 10 RESET: in std logic:
g 11 CONF_IN: in std logic vector (7 downto @)
\ | - 12 CONF_OUT:  out std logic_vector (7 downto @)
S ' 13 SSN: out std logic;
14 SDI: out std logic:
¥l s simulation 15 S00: in std logic;
16 RESET_B: out std logic;
& simulation Settings 17 COINC: out std_logic
l lll (i) Run Simulation 18 e
. 19
4 RTL Analysis gg end configura_basic;
I I &% Elaboration Settings 22 k
g% Open Elaborated Design gj architecture Behavioral of configura_basic is
N s 25 type state_type is (IDLE,RES_UP,RES_DOWN,SSN_UP, SSN_UP_ENDL,SSN_UP_END2, SSN_DOWN, SSN_DOWN_ENDL,SSN_DOWN_END2, CONFIG, CONFIGZ, ENC =
! 26 signal state: state_type: ) 0.00 2 Giacomo
%Synthesws Settings 27 constant NBIT : integer := 8: bit con mber ‘ |
. 28 signal ssn_basic : std logic := '1'
® Fun Synthesis 2 odi basic : std logic Kl B, bin o|® Ready
30 signal sdo_basic : std_loegic ]
31 signal reset_basic : std_logic : a_basic_tb X|
4 Implementation 32 signal coinc_basic : std_logic o x
& | : : 38 signal bck_en: std logic :='0"; &
3 Implementation Settings 34 signal config_sdo : std_logic_vector(NBIT-1 downto @) :=(others == 'G');
[» Run Implementation J = signal config_sdi: std_logic_vector(NEIT-1 downto @):= (others == '0');
36 signal counter : std logic_vector(4 downto @) := (others == '0'):
a7
(<]

4 Program and Debug
#% pitctraam Sattinae

IF Integrator
7 Create Block Design

& Objec

Simulation
&5 simulation Settings
(), Run Simulation

Parts of the VHDL code
used for BASIC test can
be used

RTL Analysis
%5 Elaboration Settings
&% Open Elaborated Design)

Synthesis
& Synthesis Settings
# Fun Synthesis

Implementation
@ Implementation Settings

[» Run Implementation L4

Program and Debug

#4 pitztraam Sattinas

& Tcl consale =}
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Thank you for the attention
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