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1st SPADIC 1.0 Setup: Susibo 2.1 + 4 Layer PCB
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Some Impressions (1/2)
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Some Impressions (2/2)
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Reminder: SPADIC 1.0 Data Path

SPADIC: Self-triggered Pulse Amplification and Digitization asIC

|
2 / chi

default data path

Switch a
16 channels / group Or(d"("a':ihng — BUF — CBMnet — LVDS —
FIFO)

——-—-— DET — MBI — BUF —9
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Writing the Configuration ...

2 hi
CSA — ADC — DET — MBI — BUF —» Sl 2 Hall

Switch

16 channels / group (with  _ gyF — port —LVDS >>
ordering

FIFO)

CSA — ADC — DET — MBI — BUF —»

Preferred way

analog Bias <¢«— SR — RF == :
(soon available)

» CBMnet <«— LVDS ——

Backdoor, currently used

4
Test Out LVDS —»

12C =
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Test 1: Write Register of RF

2 / chi
CSA — ADC — DET — MBI — BUF —b SRR
Switch
(with >
16 channels / group . —BUF — port —LVDS .
ordering
FIFO)
CSA — ADC — DET — MBI — BUF —»
New: Method 2 @ 50NIHz
analog Bias «— SR — RF = » CBMnet =«— LVDS ——
* Method 1
2C = >
\J
External LED Test Out LVDS —»
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Test 1: Write Register of RF (connected to LED)
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Test 2: Write analog SR - set some DAC value

CSA — ADC — DET — MBI — BUF —&

2 groups / chip

Switch -

16 channels / group (with  _ gyF — port —LVDS >

ordering
FIFO)
CSA — ADC — DET — MBI — BUF —»

analog Bias <«— SR — RF == » CBMnet <€— LVDS ——

I2C = -

Y y
Oscilloscope (DC meas of bias DAC) Test Out LVDS —»
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Test 2: DAC transfer characteristics

First DAC measurement, SR written via 12C
1.8 T T T T T

|
nCascN —+—

1.6

1.4
Preliminary!

Measurement not accurate!!!

Bias Voltage [V]
|

0.8 |

0.6

0.2 ! ! ! ! ! !
0 20 40 60 80 100 120 140

DAC value
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Test 3: Run CSA (pos + neg)

2 | chi
CSA — ADC — DET — MBI — BUF —b 2l L
Switch
(with >
16 channels / group . —BUF — port —LVDS .
ordering
y FIFO)
Injection via
test input
» CSA - ADC — DET — MBI — BUF —p
4 -
analog Bias <#— SR — RF == » CBMnet <€— LVDS ——
I2C = .
Y |
Oscilloscope (AC meas via monitor Bus) Test Out LVDS —»
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Test 3: CSA

Home: TDS 3034B TEKSCOPES (192.168.0.107)

Tek Run I, -l — Trlgd
TA: 6.00mV
Z Z Z i Z | Z I 1@ 486my
' R AT 10.0Rs
| ' ' 1@ 324ns

M“"“"-m : : : Home: TDS 30343 TEKSCDPE3 (192.168.0.107)
w - - [ ! ] Trlgd
: : : S R S A TA: 8.00mv

e 1A B.00ns
: ' ' ' 1@ 324ns

Baseline @ 1.3V

[EE] 100mv L PR T SR PR, :
18.60% : ; ) ) S B : : : ) )

Preliminary!
Measurement not accurate!!! e
Via monitor bus only! @ ................

. . ' M 200ns A| chi X176 \-'|
Bias not optimal! S 200mv | 26 Mar 2012

IW[18.60 % 13:16:20
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Test 4: Using Analog Test Injection

CSA — ADC — DET — MBI

BUF

2 groups / chip

16 channels / group port —LVDS >>
Test-Pulse Injection
analog Bias <¢#— SR — RF = » CBMnet <€— LVDS ——
Configuration
I2C = -
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Test 4: First SPADIC 1.0 Hits

-180 -

Pulse-height 11%
of dynamic range

-190

-200

-210

-220

ADC Bins [range -256 to 255]

-230

(animated, not available in pdf version but here)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time [50 ns / step]
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http://spadic.uni-hd.de/spadic10/data/measFirstHitsAnimated.gif

Next Step: New PCB Iteration

Long Todo-List:

« 12C patch, with jumper to disconnect transistor
* LDO enable pins (think about proper way how to connect grounds)
* new LDOs
 digital: more current, new footprint (e.g. NCV8570B) >= 300mA
* new AmpLow LDO from e.g. 3V to 300mV (currently it's 5.5V to
300mV)
 LVDS impedance control not important -> cheaper and thicker PCB
* think about fuse (not so important)
* maybe add-on carrier board for ASIC (proper connector important)
* remove MMCX
* newer bonding diagram, maybe buried vias
* second power connector (optional) for digital part
* add one or two LEDS that can be controlled via FPGA
* think about LVDS AC coupling
* add HDMI typel connector -> CBMnet
» Lattice Ispac power up chip or equivalent (or analog ADM1184) ...

Michael K. can start as soon as we know CBMnet is working @ full speed!
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Towards CERN Beam-Time

2012 CBM Beam-Time @ CERN (Oct 25th till Nov 9th)

Goal: Read-out TRD prototypes from Frankfurt + Mlnster
with 10x SPADIC 1.0 setups

CBM
Software SPADIC 1.0
Framework Test-Beam
Integration Setup
(DABC / Go4)

CBMnet 2.0
Link
+
Firmware

Stand-Alone Hardware SPADIC 1.0

Test+Monitor Chain Characterization
Software (SP605 Xilinx, +
(Hitclient) Etc.) Documentation
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