Mango DAQ update

Twin Cameras

Vito Monno 03/07/2025



Previously on .

Set up continuous imaging CMOS mode

Cut Tracks seen

Trigger Time Tag
extended to 60 bit

((LimeTAGl<< 30) | timeTAG)

nnnnnnnnnnnnnn

Proposed update to CygnolL1ib to support it
All backward compatible



More Cameras: software adjustment

New Macro for max number
of cameras

#ifdef HAVE_CAMERA
#define NCAM_MAX 6

Fendif

#ifdef HAVE CAMERA
int nCamera = 1;
vector<HDCAM=> gCam{(NCAM_MAX, 90);

vectorisation of camera
handles

vector<HDCAMWAIT> hwait (NCAM_MAX, 0);
vector<bhool> CamMask(NCAM MAX, false):

#endif

Updated frontend functions to
loop over camera index icam



easy cam management in ODB:

" \

Online Database Browser

Equipment / Trigger / Settings

b ® ¢ 2 A O0&s D QW

Number of cams to use
(=<NCAM_MAX)

Key Value
nCamera 1 (0x1)
CameraSN -

[0] 00141
[1] 00225
[2] 00220
[3] 00112
[4] 00219
[5] 00113

CameraMask = v
Y,

Camera Serial
Numbers

Yes v

No ~

No ~

No ~ Boolean Mask for fast

selection

No ~

No v




DAQ

USB 3

USB 3

DAQ SERVER
(Linux)

USB 2

Channels

A

CMOS CMOS
camera camera
(CAM1) (CAMO) 32+2 Channel 12bit 5 GS/s
TRG EXT TRG EXT 2 Digitizer V1742
A
SYNC IN TRGIN
A A
Quad 4 Fold AND/OR/MAJ, NIM-TTL
TTL-NIM Translator, 'Fan-ln Fan-Out V976
A A A y
AND <[ [T T > AND
(0] (O]
n n
] @]
Sz 5
Eo0 €
s E 2 PMT PMT
Lw» £ coincidence signals
S8 o
Pulser A ouT?2 OUT1

\ 4

VME-USB 2 Bridge V1718

how does
it work?




DAQ Pulser A from Bridge send a
trigger to CAMs:

- CMOS CMOS
o camera camera
= (CAM1) (CAMO)
™ TRG EXT TRG EXT 2
m A 1 - -~ M
n
o

CAMs count received triggers

Quad 4 Fold AND/OR/MAJ, NIM-1
TTL-NIM Translator, Fan-In Fan-Out

ANDtﬁ{:;IE —_——
P»\o‘\'o P\,\do

2% Then at N-triggers (based on
oL .
wanted exposure) write data &
ouleer A oUT? start a new photo
USB 2

\ 4

VME-USB 2 Bridge V1718




DAQ:

One of the cams (any of them, all cMOS Channels |«
are equivalent) sends a modified (CAMO) 32+2 Channel 12bit 5 GS/s
: : : Digitizer V1742
version of received trigger: meer I8 °
SYNC IN TRG IN
— 7} 7\
+ oo
While the B”dge on OUT2: d4FoIdAND/i)R/MAJ,NIM-TTIE_
IM Translator, :Fan-ln Fan-Out V9:76
be%\u 4 Po%o w*- | A A
uam M S+ _.\‘:% AND < | 1> <1 ] "> AND
d\
L
the AND-LOGIC guarantees the s < o o
SYNC IN Of the dlgltlzer E? :g';’ coincidence signals
38 3
cam B\ DOE
L HLGK / OFF ouT2 ouUT1

‘ ‘ E-USB 2 Bridge V1718




DAQ:

USB 3

PN

The ‘Gate from DAQ Server’ Logic

AND with ‘PMT coincidence’
deliver the trigger in signal for the

dgtz acquisition

GATE  FRoWN

DA SeRieRr

PMT

CRIN A DNCE

USB 2

\ 4

Channels

A

CMOS CMOS
camera camera
(CAM1) (CAMO) 32+2 Channel 12bit 5 GS/s
TRG EXT TRG EXT 2 Digitizer V1742
A
SYNC IN TRG IN
A A
1 Fold AND/OR/MAJ, NIM-TTL
| Translator, 'Fan-ln Fan-Out V976
A A A A
DGTE AND <[ |7 T > AND
The—IN
(0] D
n n
] @]
Sz 5
Eo0 €
s E 2 PMT PMT
Lw» £ coincidence signals
S8 o
Pulser A ouT?2 OUT1

VME-USB 2 Bridge V1718
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Jitter evidence

TELEDYNE LECROY

DOy OO0

CcAN

)5 Toce (668

mw& e 500 psidv Slop 330 mV
*BIS 125ks  25MSis Edge Negative
AX= 499 96 ys

1.00 Vidv 500 mVidiv 1.00 Vidwv
0.0 mV offset 000 mVofst 00mVolfset X1= -250 00 ps
33483V | 167865V | 33ov X2= 24996 ps 1AX= 20002 kHz
00mv 1 684mVv 1 18mV
33483V A 6181V A 33002V

Order of ~10us



Jitter evidence

TELEDYNE LECROY

WOy OUiOOR

External trigger

Exposure time

O(H)
1(H)

100Vidv 500 mVidiv 1.00 Vidv N-1(H)
00mVoflset  000mVolst  00mVoffset N(H)
33483V . 167865V . 33110V
00mVT  684mV 1 18mV
33483VA  A6T181V A 33002V

Sensor readout

— |
CoaXPress data output [ l
Order Of ~1 OUS Global exposure timing output — I
Any row exposure timing output
Trigger ready output (CoaXPress) ;l— __________ l""—"""_".l ___________ —

* Delay + Jitter = 4H + Maximum. 1H

Standard scan: 1TH= 7.2 us
Ultra quist scan: 1H = 339 us

Figure 11-11 (Trigger Times)



Same frame index
—> no frame skipped during readout

Test DAQ Mango, Run = 26599, Tot Event = 200

Frame index: OK

20091 % Frame index 1 ™
e Frame index 0 x"‘
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order of events



Frame index: OK

FRAMEIndex

Test DAQ Mango, Run = 26712, Tot Event = 100

Even three cameras

100 { x Frame index 1 x
e Frame index 0 "
. o
+ Frame index 2 o
80 - ,x"l
o
yx
*
60 - i
"’,,
-
™
40 - u"” _
.," 4 - E
] 3%
e
20 - o™ 2 {x
*
x"’ 0 L | | 1
0 - ” 0 2 4
0 20 40 60 80 100

order of events




Exposure still consistent

Test DAQ Mango, Run = 26599, Tot Event = 199

200 - L--1 Camera 0
Camera 1

- . . - - . -
--------------------J

!

0.2986 0.2988 0.2990 0.2992 0.2994
timestamp differences TSPO and TSP1 [sec]



Thanks for your attention

Vito Monno 03/07/2025



