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Tests Front-end card Status

¢ Recall of the card status
m Architecture of the board
= Final PCB

¢ Description of the firmware blocks
m USB interface module
m Clock divider and LO generator module for Lemo outputs
m Processing ADC data
m Trigger processing
= Data storage
m Test value injection RAM

¢ Tests schedule
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Analog Front-end mezzanine
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Tests board power supply

P7V—— Regulator - 4913 —— AVCC 1 for Analog Mezza (+3 to +5V)
— Regulator - 4913 —— AVCC_2 for Analog Mezza (+3 to +5V)
—> Regulator - 4913 ——— DVDD for Analog Mezza (+2V5 to +3V3)

> Regulator - 4913 VCC for board (+5V)
> Regulator - 4913 —l—>P3V3 for board (+3,3v)

(VcclO bank fixe)

............................. > Regu|at0r -4913 — P1V5 for FPGA core

> Regulator - 4913 ——1,5v < VcclOB_Var < +2,5v)
(VcclO bank variable)

> Regulator - 4913 —— P2V5 for bank (+2,5v)
(VcclO bank LVDS)

M7V—— Regulator - 7913 —— AVEE for Analog Mezza (-3 to -5V)
—> Regulator - 7913 —— VEE for board (-5V) {NIM translators}

» Lab. Power Supply input (+/- 7V)
»10 Radiation tolerance regulators ! !
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Tests board Clock Tree

* Each FPGA receive 2 adjustable Clock (LVDS)

* Analog mezzanine receive also 2 adjustable Clock (LVDS)

« Each ADC_Channel receive 1 Clock (LVDS)
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Final tests board layout
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Final tests board layout
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Board size : 305 mm x 155 mm /10 layers

Analog mezzanine size : 120mm x 120mm /10 layers
rHCh




A3PE firmware blocks

All Blocks inside A3PE1500 in Verilog language

¢ USB interface module (Jihane’s code)

¢ Clock divider and LO generator module for Lemo outputs
(according Olivier’s code APA300 for CROC)
¢ Processing ADC data (according Christophe’s code AX250)

~---

------

¢ Data storage

¢ Test value injection RAM

L S LABORATOIRE
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¢ USB interface module

module

m USB Interface standard module
m 12C modules (x4)

FT245 side

User side

USB_Data[7..0] €<—~£>)
RXF ——>
RD <—
TXE —>
WR <€——

USB Interface
Standard module

——~—> SubAdd([6..0]
€«—4—> UserData[7..0]

—> N_Write
—> N_Read
—> N_Sync
[ &———— Interrupt
&—— Clk

&———— N_Reset

}

P 3

irmware blocks : USB interface

USB /12C
module

—> Scl

<—> Sda Delay chip
LAL (x3)

USB /12C
module

—> Scl

<—> Sda Delay chip
CERN (x3)

USB /12C
module

—> Scl

<—> Sda }> AX500

USB /12C
module

<—> Sda Analog
—> scl mezzanine
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A3PE firmware blocks : Clock divider

¢ Clock divider

m 50 ns to 0.4s (24 bits counter)

¢ Internal LO Trigger

and LO generator

With this module we can produce LO trigger (external trigger or software command)

External TRIGGER

L0 TRIGGER

L]

Registers loaded by
USB or SPECS .

tdelay

Tdelay (8bits)
TLo (16 bits)

A
Y

Registers loaded by { Ndump (8bits)
USB or SPECS : _
Nspy (8 bits)

% Olivier Duarte
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A3PE firmware blocks : data processing

¢ Processing ADC data
m Re-synchronize ADC input

= Dynamique pedestal subtraction
» Suppression of low frequency noise

o Trigger processing ___----""
= Converi AB&:data to 8 bit
II_:OEr;th)r?gager data processing part : Module Subtract ,——.“S‘en‘t—t—owards the -rR.lG-P.GA

4 Clock cycles Input to Output

—_—
-
Trigger Data
8
— L AX5007?
aaaaaaa
D ol—o [
12 ! Q 1,
-~
—»cK bk 4 ck ~
Global Clock | >
D

Ccikinvsel |
ata m I
RAM block |>c_k‘ |13ng—|
8 16 X 256 {
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A3PE firmware blocks : ..

¢ Data storage (output buffer) before readout

m 8X 16 (12 used) x 256
= Read only by USB (first!)

¢ Test value injection RAM

m 8 X 16 (12 used) x 256
m Use of the RAM test describ in LHCh ECAL/ HCAL Front-End card

There exist different ways to use the RAM test:
- The standard one: the RAM address is increased every 25ns by the clock and the sequence of 256 addresses is initiated by the test-sequence

signal, originating in the calibration command of the channel B and enabled by the corresponding status of an 12C register. The sequence ends up

after 256 clock cycles.
- A variant with an enable loop bit loaded by 12C. In this case after the sequence initialisation the RAM address counter continues advancing and

jumps automatically from address 255 to address 0.
- The LO mode where the RAM address is incremented upon reception of each LO. The sequence can be terminated at 255 or looped as in case 2.

- Calibration mode where the RAM address is incremented upon reception of test sequence command. In this case by definition the system will loop

after address 255.

% Olivier Duarte LHCb upgrade meeting May 5th 2010 DE L'ACCELERATEUR 14



Tests schedule (optimistic |

July - August ‘ September

April ‘ May ‘ June ‘

PCB
Manufacturing
(delayed 1)

Cabling
5PCB (2 boards)

Tests & firmvxféfr;

_________ |

f 1 operational
board to
""Barcelona team **

1board with Power
and Clock to
""Barcelonateam "'

Nbre de PCB

- . . LABORATOIRE
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SPARE

Trigger data (16 bits @80 Mhz )  Neighbours data (up to 32 bits@ 40 Mhz)
£4 1

i
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ADC data3 Circular buffer 16 depth 3VFifo L0 Dat
12 12 80 ¥ 20 e
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i
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Clock
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SPARE

FE_Pga
LO and trigger data processing part : Module Subtract
4 Clock cycles Input to Output

8 Trigger Data
1%2] A*B | 2 Round b 8 >

- &Sat
256 K
0 \
ADC data Q ) b o 0 = q trigger_Calib
12 S —11
A
Dck P> CK 79 Ck
Global Clock
{>o =
20 Lo Data
12
b >
CK|
firststage

3vreg
Test pattern data
D Q
ECk TestPattern

I 3vreg

subractorsat_ech
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