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New Setup: Susibo 2.0 + 4 Layer PCB
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Reminder: SPADIC 1.0 Data Path

SPADIC: Self-triggered Pulse Amplification and Digitization asIC

|
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default data path

Switch a
16 channels / group Or(d"("a':ihng — BUF — CBMnet — LVDS —
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Status: CBMnet not ready yet - fall-back readout
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2 groups / chip

Switch default data path
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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 —»
analog Bias «— SR — RF = » CBMnet <€— LVDS ——
2C = >
\J
External LED Test Out LVDS —»

LS Schaltungstechnik &
Simulation

03/2012 19th CBM CM - Tim Armbruster



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
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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
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Via monitor bus only! @ ................
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Test 4: Read-out everything DIRECTLY after releasing reset

CSA — ADC — DET — MBI — BUF —»

2 groups / chip

Switch >

16 channels / group (with gy — port —LVDS >

ordering
FIFO)
CSA — ADC — DET — MBI — BUF —»
4 -

analog Bias «— SR — RF = » CBMnet <€— LVDS ——
* Buffer everything + analyze

12C = _

Y
Test Out LVDS —
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Test 4: "Read Initial Trash”

{# . readlO (~/asics/spadicl0/...ent susibo/data/te... =~ =~ x|

Datei Editieren Werkzeuge Synt: | Preamble | Payload | Type | Description
EER@E @ e & & 1000 ssss ssss iiii | start data message g: 8 hit group-id, 1: 4 bit channel-1d
1 bfao ofb3 df1f ffo1 bfoo 1001 tttt tttt tttt | time-stamp t: 12 bit time-stamp
2 bf3a af7a ofol 143f ofso 1010 rrrr rrrr rrrr | raw data r: 12 bit raw data
3 2154 efS5 diaf bfdf 0fb3 1011 hh 1 of d: ssagel | p: 6bit data values, h: 2bit hit-type, s: 3bit stop-type
4 5f25 dfo7 890 af2a bf22 pppp pphh -sss | end of data message! | p: 6bit data values, h: 2bit hit-type, s: 3bit stop-type
5 gfob 753f 0fs0 bfza ofgo 1100 -- bbbb bbbb | buffer overflow! b: &bit lost hits
6 bf2a 0f80 efS3 3f80 2156 1101 ceee eeee eeee | epoch marker! e: 12 hit epoch
7 8afa 2fs54 bfaa 5f27 bafa S
2 3f80 bfza ffo1 dfzb dfoz 1110 dddd dddd dddd | extracted data d: 12 bit extracted data
S dfoz2 3fa6 0fb3 SSeb df37 1111 tttt iiii iiii | information’ t: 4bit info-type, 1: 8bit depends on info-type
ﬁ) gié; gigg gig? ;ZEE EZ?? 0 ddd dddd dddd dddd | continuation d: 15bit continued (meta/raw) data

12 bf7a af2a afsa ofso sfss
13 7155 ofas 0fb3 efad 3fa0
14 bf3z gfoz ofbo df1f Sf3o
15 7f99 69f5 ofsa 9fsa of3a e.g.:
15 ofao af7a ofso 7fs57 efs7?

17 4fas S7ea 0Ofbz df3b 5fho
18 5fad af74 edef 4fad ofad

19 bizs afso sfz7 sfef ffos e - Reset released P “qumal Message” of channel 17:
Qs _B011 S00b 2000 0001 0lc3 73fb 7eee 3b9d 6753 3c00 bBIDY’ TIme_Stamp 1 1 (440”8 after reset)
23 12 x 9 bit raw data (yet random)

24 8012 900b 2000 O1ff 0143 S53eb Saed 3bsd 576b 3200 b3l

gg 8014 9Pob 2000 01ff 0143 S2ea Sabd 2f57 S5ea 7200 b310 Interna”y triggered’ normal Stop

28 8015 gpob aoo0 01ff 0143 536b Sadd 375b S6eb 3200 b3lo

29
20 8017 9pob a000 01ff 0143 S3eb 7afd 3fsf S7eb 7a00 b3l0 or

22 so1a e SOome packages (since ADCs ) ]
24 so10 P gre not Conﬁgured yet and typlcally Normal Message of channel 30

= s013 § produce a strange start-up sequence) Time-Stgmp 13 (520ns after reset)
38 BOL6 GPlu wuwe Wil Lrou GNWU Sed3 S003 LOWE S UaLW 12 x 9 bit raw data (yet random)

40 8019 gpod affs obfs 1552 S6aa 32d5 265a Sach 2200 b310 Internally triggered, normal StOp

42 801k gpod affs obfd 0753 Sdea 3399 2552 Sdaa 2a00 b310

44 801c VGId affe obfs 155a 565b 2295 3552 S6aa 3200 b310 /

45 80l1d 900d afff 7bf5 054a 52a8 2353 ldca 3299 2600 b310
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&2 80le 900d affe 03f9 165a S6ab 2adS 355a S6ab 2a00 b310
49
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Testl ... Test4 => Promising results!

Some milestones reached:

- Digital part can already be clocked and reset @ 200MHz

- I2C core works (little bug in I12C pad, but workaround found)
- RF works

- Tricky chain RF -» SR in analog part works

- Analog CSA (both polarities) work

- FIFO (unknown SRAMs!!!) work

- Hit-Detection seems to work

- Message protocol seem to work

Next steps:

- improve readout software

set bias voltages, start ADCs

build CBMnet core for FPGA, test CBMnet link
put everything together

characterize everything

Very promising results —» but yet no final conclusion possible:

Status: "SPADIC 1.0 {works; works not}”

LS Schaltungstechnik &
Simulation

03/2012 19th CBM CM - Tim Armbruster



Some Impressions (1/3)
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Some Impressions (2/3)
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Some Impressions (3/3)

PRI I % SR B IR R perbion fhtendiony

-« -
e

LS Schaltungstechnik &
Simulation

03/2012 19th CBM CM - Tim Armbruster




MSPADIC

Self triggered Pulse Amplification and Digitization aslC

http://www.spadic.uni-hd.de



	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18

