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PROTO16-2

PROTO16-2

m Test of latest BWEC subunit design

m New parts are in production

m New front end electronics is currently being tested
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Cooling Tests

Cooling Tests (see contribution from David)

m FEM simulations are done
m Tests with PROTO16-1

m Nitrogen cooling

m Front cooling

BWEC News
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PANDA ROOT Implementation

PANDA ROOT (computing session contribution from Luigi)

m Implementation of BWEC is done
m Also dead materials

m Now crystal numbering is done

BWEC News
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APFEL ASIC Feature Extrac
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FE - Setup (FPGA)

APFEL ASIC Feature Extraction (
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sl
FE - Smoothing via Finite Impulse Response (FIR) Filter

m Transfer function which suppresses undesired signal frequencies
m H(z) = ZJ’-VZO h(j) -z (Z-transformation of impulse response)

m h(j) : filter coefficients
m z = €'Y with w = 2nf /£ (f; : sampling rate)

m Each output value is weighted sum of most recent input values
m out[n] = hgin[n] + hyin[n — 1] + ... + hyin[n — N]
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APFEL ASIC Feature Extraction (FE)
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FE - Smoothing via Finite Impulse Response (FIR)A Fllter
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APFEL ASIC Feature Extraction (FE)
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FE - Smoothing via Finite Impulse Response (FIR) Fllter

42 Taps, 125.0 MS/s
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B Ay
FE - Smoothing via Finite Impulse Response (FIR) Filter

Implementation: 42 Taps, 125.0 MS/s
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APFEL ASIC Feature Extraction (FE)
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S A
FE - Smoothing via Finite Impulse Response (FIR) Filter

m Reliable smoothing procedure (stable, no self-excitation)

m No pulse washout (pulse slope)

m Perfect adaption on Signal (bandpass)

m FIR filtering eats FPGA recourses

APFEL ASIC Feature Extraction (FE) [o]]
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Sy
FE - Smoothing via Finite Impulse Response (FIR) Fllter -
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One sample delay and register (Tap)

Implementation

m Efficient synthesis with Digital Signal Processing slices (DSP)
m ~70 DSP slices per channel, 600 DSP slices on XC7K160T

m Need of resource saving implementation

APFEL ASIC Feature Extraction (FE) Oliver
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FE - FIR with Distributed Arithmetic (DA)

Idea (simplified):
K
Y= hix
k=1

N

Xk = Z bk,72”
n=0

y= i [Z hy - bkn:|

n=0

Precalculated and stored in ROM

APFEL ASIC Feature Extraction (FE) Oliver Noll
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FE - FIR with Distributed Arithmetic (DA)

Bit Shift Register (BSR) ROM

. )0000000...00000 => vO
x1: 00111110 ooag 100000000..00000 =2 v0__|

x2: 00111110110 00000000...00010 => v2
x3: 0011111010011 00000000...00011 => v3
x4: 0011111011010}~ .

xK: 00111110111

11111111..11111 =>vn

Adder

APFEL ASIC Feature Extraction (FE) Oliver Noll
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FE - FIR with Distributed Arithmetic (DA)

DA Implementation

No DSP slices needed

[
m No multiplications
[
[

Hardware description way more complicated

Hardware description generator script

APFEL ASIC Feature Extraction (FE) Oliver Noll
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Time Measurement and Amplitude Extraction (TMAX)‘

TMAX Components
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APFEL ASIC Feature Extraction (FE) Oliver Noll PAND
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Time Measurement and Amplitude Extraction (TMAX)

Implementation: 42 Taps, 125.0 MS/s

FPGA output
Tl TMAX + FIR
-120 — Digitised Signal
— TMAX + FIR

Time [us]
APFEL ASIC Feature Extraction (FE) Oliver Noll L
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Time Measurement and Amplitude Extraction (AX)

Implementation: 42 Taps, 125.0 MS/s

FPGA output
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APFEL ASIC Feature Extraction (FE) Oliver Noll PANDA-Collabor|
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FPGA Utilisation for FIR+-TMAX

Utilisation

m DSP on XC7K160T = ~9 channels
m Distributed Arithmetic on XC7K160T = ~30 channels

Improvements

m Using inverse symmetries of FIR coefficients to reduce ROM
m Reducing number of FIR coefficients
m >32 channel on XC7K160T

APFEL ASIC Feature Extraction (FE) Oliver Noll PANDA-Collaboration
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HitDetection ASIC Benchmark Tests Oliver Noll
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HitDetection ASIC

&3

i

HitDetection ASIC

m 12 bit pipeline ADC
m Analog buffer for fast sampling rates

m Integrated hit detection
m Goes well together with APFEL ASIC

HitDetection ASIC Benchmark Tests Oliver Noll PANDA-Collaboration Meeting 1
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HitDetection ASIC

Measuring Program

m Linearity

m Signal noise ratio (effective number of bits)
m Threshold scans (hit detection)
m Tests with APFEL ASIC pulses (also with Mainz prototype)

HitDetection ASIC Benchmark Tests Oliver Noll PANDA-Collaboration Meeting 17/3
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HitDetection ASIC

m Data taking and analysis are ongoing

m First promising results
m Will be shown at next PANDA meeting at the latest

HitDetection ASIC Benchmark Tests Oliver Noll PANDA-Collaboration Meeting 17/3
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Summary and Outlook

m BWEC

m Final design will be tested with PROT016-2
m PROTO16-2 is in production

m Cooling tests with PROTO16-1

m Implementation of BWEC in PANDA ROOT

m Feature Extraction

m Resources saving implementation of filter
m Time extraction needs to be updated
m First tests with Uppsala ADC are currently being prepared

m HitDetection ASIC

m First tests are done
m Results will soon be shown

HitDetection ASIC Benchmark Tests Oliver Noll PANDA-Collaboration Meeting 17/3
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Backup

HitDetection ASIC Benchmark Tests Oliver Noll PANDA-Collaboration Meeting 17/3
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B Ay
FE - Smoothing via Finite Impulse Response (FIR) Filter
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FE - Smoothing via Finite Impulse Response (FIR) Fllter

65 Taps, 125.0 MS/s
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FE - Smoothing via Finite Impulse Response (FIR) Filter

25 Taps, 125.0 MS/s

oF :
-- fs/2 =62.5MHz
Pass Band (0-3000 kHz)
Trans. Band (3000-15000 kHz)

—-10}
Stop Band (15.0-62.5 MHz)

1
1
1
1
1
1
1
1
1
@ -20f '
E 1
c 1
° '
§ 1
1
27 L]
< 1
1
1
—40 1A
1
1
1
1
—50} [
1
] N 1
0 10 20 30 40 50 60
Freq. [MHz]

HitDetection ASIC Benchmark Tests Oliver Noll PANDA-Collaboration Meeting 17/3  25/25



Helmholtz-Institut Mainz

FE - Smoothing via Finite Impulse Response (FIR) Filter

ME

25 Taps, 125.0 MS/s
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o
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FE - Smoothing via Finite Impulse Response (FIR) F

Simulation: 25 Taps, 125.0 MS/s
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FE - Smoothing via Finite Impulse Response (FIR) Fllter

Simulation: 25 Taps, 125.0 MS/s
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TMAX Filter

TMAX Filter, 450 MeV CC
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HitDetection ASIC Benchmark Tests

Example Pulse, 450 MeV CC
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TMAX Filter

TMAX Filter

m Sensitive on rising edge

Example Pulse, 450 MeV CC

15000

Signal [a.u.]

m Cancels out falling edge

m No overshoot
m Short dead time

14000

10
Time [is]

TMAX Filter, 450 MeV CC

Derivative:
D[i]=T[i+r]— T[]
Heaviside function O:
0: x<0
X
1 . X Z 0 -3000
TMAX: —4000
N — Raw Signal
Fruusx = 32 Dli] — ©[~DIl] - DIi] -
i=0

~2000

Filter [a.u.]

15
Time [us]

HitDetection ASIC Benchmark Tests Oliver Noll PANDA-Collaboration Meeting 17/3




	BWEC News
	APFEL ASIC Feature Extraction (FE)
	HitDetection ASIC Benchmark Tests

