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SIS3316 16 channel FADC

*S1S3316-125-16 16 channel 125 MSPS 16-bit
*S1S3316-250- 14 16 Channel 250 MSPS 14 bit
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SIS3316 16 channel FADC

DDR3 Memory
4 x 2 x 256 MByte = 2GByte

» 512 MByte / 4-channel group

16 Analog Input Connectors 128 MByte / channel

* 64 MSample / channel

- Programmable Input Termination
* 50 Ohm
* High Impedance

- Programmable Input Range
* 5V
2V

ADC FPGA: Xilinx Spartan 6
XCBSLX75T-3

-compatible options:

* XC6SLX100T

- Programmable Analog Offset (DAC) * XC6SLX150T

-> variable Input Range from +5V/0V to 0V/-5V

-> variable Input Range from +2V/0V to 0V/-2V Application Firmware

250 MSPS 14-bit ADC or
125 MSPS 16-bit ADC

Impedance/Range Relays
and Offsets (DACs)




SIS3316 16 channel FADC

Frontpanel BLVDS Bus

* Clock distribution
» Sample control

* Trigger

» Timestamp clear

4 channel ADC group

* 4 channel inputs
* 1 FPGA Spartan 6
* 512 MByte DDR3 Memory

SFP Cage

. G|gab|t Ethernet \

» Multi-Gigabit optical link connection VXS Connector space

NIM Control In/Output

- 3 Inputs

* Input 1:
Sample Clock or function depends on
Firmware

* Inputs 2/3:
functions depend on Firmware

- 3 Outputs
» Output 1/2/3:
functions depend on Firmware




SIS3316 Block Diagram

~ ADC
 FPGA

(TR

Control
FPGA
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SIS3316 MGT-Links connections

Aurora Aurora Reserve Clk (VXS)
(A10,B10) (A10,B10) (AC16,AD16)

|
|
MGT-CLK-0-101 MGT-CLK-0-101 | MGT-CLK-0-267
I
i
|

4 . L
/MGT-0-101 (C7) Old: MGT-1-245

MGT-Aurora Old: MGT-0-123

MGT-0-123 (C17)

4 MGT-1-123 (C19 MGT G207 (AC 18]

MGT-1-101 (C9

Old: MGT-0-245 Old: MGT-1-123

MGT-0-101 (C7, MGT-Aurora

 MGT-0-123 (C17) 4 MGT-0-123 (C17,  MGT-1-267 (AC20)

MGT-1-101 (C9)

Old: MGT-0-101
MGT-0.101 (7 ——— Old: MGT-1-267
MGT-0-123 (C17) 4 MGT-1-101 (CO MET=t-245 (A 19), 4
MGT-1-101 (C9
o Old: MGT-0-267
N o Old: MGT-1-101
MGT-0-123 (C17) 4 MGT-0-101(C7) . MGT-0-245 (AC8) , 4 Opt/Ethernet

MGT-1-101 (C9)

3GTPs 8 GTPs

System 1256MHz
MGT-CLK-0-245
(AE11,AF11)



SIS3316

Analog Input Stage

?—R R10B

DGND

Gain Relays

o/o

U10/AMP1

o

Input
Protection

—9

Impedance Relay

o/o

RY10

ADC Offset (DAC)
Registers

RY11A

R11D

o/o

50R —| DGND

RY11B

R11E 1

Gain/Termination
Registers

to ADC

U11/AMP2

U12/AMP3

'

Offset/DAC

ADC Offset (DAC)
Registers




SIS3316 Sample Clock distribution

use as ,normal” Input

ADC 125MHz 250MHz
DCO Propagation Delay 3.9ns 5.6ns

DCO Propagation Delay

LVPECL

LVPECL
OUT CLK
NiM

INEXT CLK
LVPECL

LVPECL

IN CLK
NIM

LVPECL
Clack In
(DP25)

S1S§3316: ADC-Clock-distribution 23.05.2012



SIS3316 Sample Clock programming

Enable External CLK Out

External CLK Out

FP-BUS (LVDS)
B

External CLK Out
LEMO

ADC CLK

External CLK In
VXS

ADC CLK

External CLK In
FP-BUS (LVDS)

ADC CLK

External CLK In
NIM

Ch15/16

ADC CLK




SIS3316 Frontpanel BLVDS-Bus

Clk out




Frontpanel BLVDS-Bus application example

S1S3316 SIS3316 SIS3316
o O ol S ll®)
o O o O o o

Clock

) N CI00k+ = 0

\-_/ O OCK- O

Trigger/Gate+

t Trigger/Gate- = [:]
Timestamp-Clear+

¢ Timestamp-Clear- [:]
Veto+

¢ Veto- [:]

Status1 (Busy)

T I Status 2 (Trigger) 4=

3.3V




SIS3316 Frontpanel BLVDS-Bus

Clk out




SIS3316 readout with optical fiber ring
#03145 FTLF8524P2BNV

SIS3316 #2

SIS3316 #1 .
g SIS3316 #N

i o

| |-

i .
=l
il

l g ¥ e

PC with SIS1100 or
SI1S1104



SI1S3316 readout with Ethernet
#04333 FCLF-8520-3

SI1S3316 #2

SI1S3316 #N

SIS3316 #1




ADC FPGA Firmware Project Definition

S
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Status of ADC FPGA Firmware Implementation
19-08-2012

System_adc_clk_div2 domain Sample Logic
global system_adc_div2_clk ;
ADG Clk system_adc._clk DDR3 Memory Clk domain (750/187,5MHz)
DCM —
Sample Control
Copy to Memory
Y Logic
Demux FIR Ringbuffer
1 sample TRIGGER BLOCK Delay .
(@250MHz) (CFD)
o P<511 2 to 1024
(@125MHz) G=511 Memory 2
Controller
Ch4 Chd data* Chd 226 MEyt=
P . Trigger N1 —>) delayed |51 ,
Chd data Ch4 Ch4 data . .gg N2 i data N-1 Buffer Fifo P3 (wiite)
o o correction (512x32)
ADC2 (ch3/ch4) M:*x_dala )
Data ata PO (read/write)
Input Block .
- programmable e — ha PO (read/write)
Delay craat — st — delayed [z )
wa [ v e
2414 PG-Delay-data
MAW-data
Interface Read
ADC2 Clk (DCO) < P4 (read)
Ch4 data”
ADC2 Clk —> SUMCh1to4 Interface Write :
P5 (write
BUFI02 ’ Chadata| (216 bit) Siwiite)
(not used) 9 Trigger N1
Ch2 data e DTnge; N2
. -Delay-data
S dalad MAW-data
Memory 1
Controller
ch2 Ch2 data* g:lgyed ZsobiBils
1441 . — 214
- i N1 |
Ch2 data ,| ch2 Ch2 data_ T:gg: i i data N-1 Buffer Fifo P3 (write)
ADC1 (ch1/ch2) 2414 PG-Delay-data correction (512x32)
Data 2
Input Block MAWaata PO (read/write)
- programmable .
Delay oh1 Ch data® Ch1 PO (read/write)
Chidata Ch1 data* Trigger N1 delayed |4
»| IREH] Trigger N2 Mux dala / N-1 Buffer Fifo B2 (wite)
214 PG-Delay-data correction (512x32)
MAW-data
Interface Read
ADC1 Clk (DCO) «——— P4 (read)
ADC1 Clk Interface Write
BUFI02 — —————»{P5 (write)
(not used)




Trigger: trapezoidal FIR Filter

* A trapezoidal FIR filter is implemented for each
ADC Channel to generate a trigger signal.

Features for each ADC channel:

 Programmable Peaking Time (max. 510 Clocks)
 Programmable Gap Time (max. 510 Clocks)

* Programmable Trigger Threshold

* Programmable CFD Mode

 Programmable Trigger Mode (GT,Disable)




ADC signal

MA

Delayed MA

MAW

Example from SI1S3302

e

4——» SumGap Time

Peaking Time

|
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|
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*Peaking Time:
SumGap Time:

I
I
: Moving Average Window (MAW)
I
! MA
' > +
I
- [ . (sign) Shift Logic
M Decimation : > “(/I;(\al;nk?ngv'l?iﬁg; Subtract MAW: (to max. 16 bit)
I
| delay Delayed MA
: (SumGap Time) gl
I
I
I
I
I
ADC clock domain : Decimated clock domain
I
Explanation:
*MAW: moving average window
*MA: moving average
eDecimation: decreasing the clock rate

the length of the MA for moving average unit
the differentiation time of the mowing window average unit

Y

Add
0x10000

Threshold value

Compare and Trigger Pulse
Trigger Pulse |————p»
Logic
A




Example from SIS3302

5153302 Gamma - 02.09.2009 - Firmware Yersion 1406 or 1446

Panel view System Configuration  Run Control OFfline Diagnostic
. . - AU CONTROL Energy Filter Walues
Panel File Windows  Test Trigger Panel Flat Style  Line Style  Plot Background Color— Grid Color
w) 'Stap Caondition
™ Stop after Events BE495- ,—\
™ Stop after Time [sec] BE400
[ il O b Pl b Ot 1 . ’ \
Fisied SIGNALY £E300
|| Panel Plot Style  Line Style  Plot Background Calor  Grid Colar I \
B6200
4 /
|l [=e4s1= £6100 l
BEO00 I \
- 36200 €590
3E000 , 5600 I \
35800 , E5700 , \
35600 ’ S \
r 35400 R
i: , 6 10 20 a0 40 50 =1 70 80 50 oo 110
35200
| J 0 2 O] 12 JF2 3Pz J yMeTe = 0
n 34336 ADCT 4000 T F1 }PTH 2 MNET1 x 1
EII 10 15 20 25 30 eiz} 40 45 50 55 ED EIE J J J <
Al S
] I ocation I Zoom |
| :i shoeenil Zhoset ooming Timestamp Upper Timestamp Lower ]
#Position |0 ¥ Feset
i_ Module 3‘ 1 z o J ALY —
ii “-Pasition |0 Y Reset Yy Bl CH
i_ 20
E Filter Pararneter Trigger Parameter
Peaking Time  Gap (Sum_Diff P+G)  Decimation Condition Threshald inADC counts  Trigger Out Pulse Length  Intemnal Trigger Delay  Internal Gate Length
ADCH ad 8| ﬁ:d 1B| 31 d\sable‘ ﬂ\fﬁT,TliggelDutenahla | ﬂd 1DD| d 200 gd 10 ﬁd 0 gﬂ 2
ADC? &y gl 23 18] 2 disable| 2FGT . Trigger Outenablz | 24 100] 4 200 2 0 2 0 £
ADCE ad El f‘d 1E| e‘ d\sable‘ ﬂ\fGT,TliggelDulenabla | 3‘|d 1UU| d 200 4 10| g‘d m ﬂd 2
ADCS 2, gl = & disable] 2FGT,Triggel Outenable | 24 100] 4 200 2 10 =0 o =
ADCE &5 gl 23 18] 2 deatle| 2FGT . Trigger Outenablz | 24 100] 4 200 24 10 2 0 =
8DC3 2. gl 24 15 2 dible| 2HGT Tigge Mutenabls | s 100 4 200 4 10 = =
ADC2 %, gl 2. 18l $ disable| 2fGT.Trigger Dutenabls | 24 100 4 200 2a 10 2. 0 4 2
aDC1 24 10 25 18] 2 diable| 2HGT  Tiigger Qutenable | 2a 100] 4 160 4 10 = ="




SIS3302 example: CFD Trigger

P =10, G =10 (sumG = 20)

Signal rise time 100ns

Max. value
785- H\L
700 / L
f-’x b 75% of |
A of max. value
600 - - 0
A \
500~ [ ]
/ \
400- f 50% of max. value
/ \
300- - '1_.
266 5 Trigger Threshold
/ \
i LY
100 7 Y
_a_lltl LLiilil Ll I_I.-‘I/III 0 0 T 1 ||1r1|‘}‘1- L L Ll i g 1ot i i §al5a}i
1 I ] 1 1 1 T ) ) 1 1 I L} L

0 5 10 15 20

display mode
ﬂ FIR-Trigger moving average window

fortest) | [ XY Reset

Trigger Pulse with CFD function 50%

Trigger Pulse with CFD function 75%

Trigger Pulse with CFD function disabled




S1S3302 e_xample: CFD Trigger disabled

32964 -
32800

32600

=

32400

{

32200

32000

31300

31600

31400

\ |

31200

31000-

30800

30600

30357 -
1}

m 1B 20 25 30 3 40 45 50 55 60 65 VO O7F5 3 85 9 9B SIQ

Header [D

ADC 8 0
ADCT 0
ADC 6 0
ADC 5 0|
ADC 4 0
ADC 3 0|
ADC 2 0|

ADC 1 4000/

_EJ show all SREEALE

XY Reset

¥-Postiion |0
Module ﬁ 1

X Reset

Y-Postion 0

SIS3302 example: CFD Trigger enabled

Y Reset

™ Zooming ™ Auto Delete Raw Graph

Y-Zooming signal at postion £ 20
r

Trigger ([
hT8
T
iTH
()T
T4
J T3]
T2
T

Times|

?

L N

(==

M0 1B 20 2 30 35 40 4 50 555 60 65 VD 75 8D 35 90 9 3|9

Header D Trigger

ADC 8 0| iT8
ADC7 0| i
ADCE 0| iTe
ADC 5 o) )Th
ADC 4 0| T4
ADC 3 0| 373
ADC 2 0| T2
ADC 1 4p00| . HT1

Timest




Status of ADC FPGA Implementation 25-08-2012

To be defined



SI1IS3316 FPGA Flash Pro

(use Cern-Root

grammer

; -
SI53216 - Flash Programmer. | e 1| WEESIT 2= <i52316- Demo Application [=]=2] = |
—Select module File  View  SetupMenue  RunContral  FPGA Programming Helpl
[No interface active |

WME FPGAImage
[test VME Image bin

Program VME FPGA |

—VME FPGA Programming————————

ADC FPGAImage
[test ADC1 Image.bin

[T ADC FPGAs have unique images

—ADC FPGA Programming—————————————

Interface selection

INNOVALIVE | e -
systeme

Moduleaddressl 0 Add

Module details

" Module enabled

fware! ¥

Program ADC FPGA(s) |
Remove selected modulel
h
I Feturn rc;
0%




SIS3316 Test GUI

File Edit View Options Tools

File Edit View Options Tools H

Graph

5|5 est
153316 Test Dialog

Sample Control I Display Control | Tnggerl Gain/Offset

st samping | SSESSRRND
[internal Sample Clock 125 MHz =]
Sample Length Imﬂ
Pre Trigger Delay I—Eﬂﬂ
O
N —
0 m—
[ —
(U

|
freel Ui’
ampuncan Y i [
8120 E i i f i i Nean 523655 e, Ha20e
v v v e e e e e e e e e E s Targse 5 A tairis
™ Channel Input Invert 0 5000 10000 15000 20000 25000 30000 35000 =
I Fast Fourier Transform =8 8 = =
[l ey Tgrr enatie ‘fle Edit View Options Tools Help
W External Trigger w
23185
I Internal Trigger L1
™ Internal Sum Trigger
.
“reres
27302
18026
|
|
This is a test messag2e box |J e 1i [AEEpERTRTE ] et | e i |
[ r—————]

[SWVLLELTY fa Ergebnisse der Symbolsuche




SIS3316 Test GUI

@2

T E

Iz

File Edit View Opfions Tools

Help

(B S153316 Test T W ST | R
|| File_sis3316-Test veip| " | [File Edit view options Tools
B [=]=] & |
W 5153316 Test Dialog ! Graph
Sample Control Display Control ITngger' GalnfDﬂset'
8236
¥ Y-AutaZoom - Ch 1
[ s tma 8234 |
0 ﬁ Y-min 8230 ‘ ” ‘ ‘
7 cn1
[Cchz 8230
Cich3
[ cha 8228
[ it
[C ché 8228
[ich7
[C chs B224
[C che
8222
I cno i [H
C ch11 8220 =
[ chi2 I
o by e v b b oy oy
[ cn13 0 5000 10000 15000 20000 25000 30000 35000
C ch14
I chis 'E Fast Faurier Transfarm = B
[C Ch1s ile Edit View Options Tools
[Display Histogram Ch 1 | Graph
™ Histogram Sum
[" Histogram Zoom to Mean -80
™ Histogram Gauss Fit
-100
[Display FFT Ch 1 =1
[~ FFT Spectrum Sum 110
¥ FFTindB
FFT Autoscal
'_ utoscale -120
130 |”‘w
Quit ~140 H ‘ ' |‘|' | | | ‘ H ‘ ‘
\ m
This is a test messag2e box ‘ -150
0 10 20 30 40 50 80

[EFILELY s Ergebnisse der Symbolsuche
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Entries 32768
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SIS3316 Test Application (CERN-Root)

Shows Channel 1 to Channel 4:

- Signal is delayed with 1.5 meter Lemo cables from ch 1 to
ch 2, from ch 2 to ch 3 and from ch 3 to ch 4.
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6000
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SIS3316 First Measurements at ORNL

Graph
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SIS3316 First Measurements at ORNL

Graph
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