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VERSO Overview A

* VERSO
e VMM Ethernet Readout SOftware
e Central DAQ software for:
e Configuring VMM-based front-end boards
e VYMM2 and VMM3 in continuos or LO-trigger mode
* Arbitrary # of front-end boards
* (Fast) buffered, UDP based readout and event building
e Calibration

e Calibration runs implementing xADC-based and pulser-based
calibration loops

* Monitoring capabilities
* It is a graphical interface
* Developed alongside the baseline NSWV electronics NTUA/BNL firmware

 Hosted on NSWElectronics GitLab under vmm_readout_software/*

* will soon have the verso/ repo up to date


https://gitlab.cern.ch/NSWelectronics/vmm_readout_software
https://gitlab.cern.ch/NSWelectronics/verso
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Communication

Open Communication

IPv4 192 | 168 0

Incidence Angle

FPGA Reset

O
Run Status Start Run
Stop Run
Run # 0%
Calibration
v Wnte Ntuple Write Raw R
VMM2 VMM3 LO RO DataFlow
Counters
Tri 0
.gge‘s Clear
Hits 0
Event Stop -1 No Comm

Establish Comms

2| #FEBs |1 s

Configure
FEB Select All - Configure
e 1 2 3 4 5 6 7 8
Select | e
Latency Mode Acquisition
0 16 Pulser ACQ O
Dead Time o £ -
65535 | @ | x8ns na ACQ Off
#§ CKBC ART T/O
6 . 24 . Fixed Window Set
CKTK & CKBC
CKTK Max CKBC Freq. (MHz)
7 @40 - Defaults
CKTP
Number of Pulses to Send 1@
Skew (steps) Perod
O &|x1ns 30000 | @ | x 200ns
Widath
4 | @ | x500ns Defaults
Defaults Set
Monitor Sampling 50 | @

ole

Setup
Config
Output /Users/dantrim
Comments
Messages

Message Reporting

VERSO Info

Bottom

FEC Response

Clear

Global Registers 1

VERSO - dev

Global Registers 2

waiting for open communication with FEB...

Channel Registers

2 2 UCIrvine
4 & || Univessity of California, livine
2 N.T.U. Athens

%] Ve

Calibration Set IP

Verbose

this is what it looks like when you start it up
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O

Run Status Start Run
Stop Run
Run # VB
Calibration
v Wnte Ntuple Write Raw S
VMM2 VMM3 LO RO DataFlow
Counters
Tri 0
.ggers Clear
Hits 0
Event Stop -1 No Comm

Communication

Open Communication

IPv4 192 | 168 0

Configure
FEB Select All - Configure
o 1 2 3 4 5 6 7 8
Select | e
Latency Mode Acquisition
0 |# | xB.25ns S
Dead Time o ACQ On
65535 | @ | x8ns Externa ACQ Off
#§ CKBC ART T/O
8 . 24 . Fixed Window Set
CKTK & CKBC
CKTK Max CKBC Freq. (MHz)
7|@®| 40 - Defaults
CKTP
Number of Pulses to Send 1@
Skew (steps) Perod
0 |&|x1ns 30000 | @ | x 200ns
Width
4 | @ | x500ns Defaults
Defaults Set
Monitor Sampling 50 @
Incidence Angle 0|é
FPGA Reset M3 Hard Rese

Establish Comms

2| #FEBs |1 s

Setup
Config
Output /Users/dantrim

Comments

Messages

Message Reporting

VERSO Info

Bottom

FEC Response

Global Registers 1

VERSO - dev

Global Registers 2

waiting for open communication with FEB...

FEC response is obsolete :)

Clear

Channel Registers

T *
UCIrvine
University of California, Irvine
N.T.U. Athens

Calibration Set IP

Verbose

use at own risk

useful messages appear here
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Start Run

Run Status Setup

0l Stop Run
Calibration

Run #

Config

v Wnte Ntuple Write Raw

Output

dump event-indexed

VMM2 VMM3 L0 R/O

DataFlow Comm

ROOT n-tuple and/

- R ved  or raw data file
Hit 0 VE
Event D 1

Communicatid

Establish Comms

Run Status

Open Commun¥ation

IPv4 192 168 2| #FEBs 1 —

VERSO - dev

Configure R #
FEB Select All - Configure u n

_— 1 2 3 4S5 6 7 8

sowct | D | (® v Wnte Ntuple Write Raw
Latency Mode Acdsition
DeadT'?ne‘ o ACOQn v 0 !
i VMM2 VMMS3 LO RO

85535 | @ | xans ACQ Of
#§CKBC ARTT/O

6 @] 240 Set
CKTK & CKBC
CKTK Max CKBC Freq. (MHz)

A0 Ca— - tVMM2
CKTP S e ’
Number of Pulses to Send -1
S - | VMM3,L0 R/O
0[& x1ns 30000 | @ )
Width
4 | @] x 500ns Default & C O n ﬁg
Defaults Set
Monitor Sampling Clear
Incidence Angle 0|®
FPGA Reset VMM3 Hard Reset

1)
VA

stop & start ) R

D || Ny DnosummE.

readout/run (not
VMM acquisition)

UClIrvine

wsity of California, Irvine

(¢ [

G Calibration Set IP

jmmunic

Start Run set the run type to

calibration (will begin
configured calibration
loop when run starts)

Stop Run

Calibration

open up VERSO enable sending

dataflow
monitoring

event samples
to

run control


https://gitlab.cern.ch/aikoulou/vmm-mon
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Ae O
O @] VERSO DataFlow
Rates Occupancy Delta
i 1 1 1 1 b
5F 3
[ g -. INput hit rate .
- 4 3 . Recard hit rate B
g 3k —_— Recard trigger rata |
% 2 _ - =-~. Emply packet rate _
I T T R D Lt e - ]
1F ;
0 -4 1 - >~ T - >~ 1 - 1 1 -
00:00:40 00:00:42 00:00:44 00:00:46 00:00:48
Elapsed Time of Run #10
Log Y Pause
[kHz] Input hit rate: 1.71 Record hit rate: 0 Record trig rate: 0 Empty packet rate: 0, Record efficiency: 0 rates
O @) VERSO DataFlow
— Ompancy /—“\ 5
Delta™ pane shows
occurrences of “out of
1 . Board O
. order” trigger ID’s encountered e
2075 Board Null
e per FEB
3 05
3
0.25
0 1 1 1 1 1 1 1
2 3 4 5
Board #
Log Y Pause

[kHz] Input hit rate: 1.75 Record hit rate: 0 Record trig rate: 0 Empty packet rate: 0, Record efficiency: 0

occupancy

dataflow window
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O VERSO - dev

] (e.g. detector-to-elx channel |
mapping, detector mapping)

|Setup — i ,@ |
‘ Config —_ i ﬁ

Output /Users/dantrim

4| Comments Q

.. file/dir look up

.". set/enable = ved

comment/text to store as a

various top-level configuration parameters




VERSO Overview

Counters
Triggers
Hits
Event Stop

Establish Comms

IPvd | 192 2| #FEBs |1 |4
Configure
FEB Select All - Configure

e 1 2 3 4 5 6 7 8
Select | e

Latency Mode Acquisition
0 | & | xB8.25ns
Dead Time ACQ On
65535 |@ | xans Externa ACQ Off
#§ CKBC ART T/O
K 24 | @ Fixed Window Set
CKTK & CKBC
CKTK Max CKBC Freq. (MHz)
7 @40 - Defaults
CKTP
Number of Pulses to Send 1@
Skew (steps) Perod
0 |&|x1ns 30000 | @ | x 200ns
Width
4 | @ | x500ns Defaults
Defaults Set
Monitor Sampling 50 |@
Incidence Angle 0|é
FPGA Reset VMM3 Hard Reset

Message Reporting

VERSO Info

(events) recorded

waiting for open communication with FEB...

Counters

Triggers

# of events to record in

the run (<0 = no limit)

AE O
@] VERSO - dev
Run Status Start Run Setup 3 | & U(_‘er ille
vy
Run # 0/~ Stop Run Conﬁg — ‘iy ﬁ University of California, Irvine
Calibration

v Write Ntuple Write Raw  ——— Output /Users/dantrim ° — 75 %, N.T.U. Athens
—— - tota o1 triggers <l smooxnaven
VMM2 VMM3 L0 R/O DataFlow Comments Q V  NATIONAL LABDEATORY

Calibration Set IP

0

Clear

Al £
NO LOmm.

total # of unique VMM
channel hits recorded

FEC Response

Clear

sum totals
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base iP address
(address of first FEB)

viessages Global Registers 1 Global Registers 2
Counters
Triggers 0
Hits 0

w+| setup UDP paths and test

# of FEBs [lrvine

ity of California, Irvine
s, N.T.U. Athens
to talkK €O | ssooxaven

Set IP

Channel Registers

Communication
Event Stop

Communication open Communlcation Esmb"sh coms
Open Communication Establish Comms
cvar4 192 || 168 0 2 #FEBs 1 & IPV4 192 168 0 2 FEBS 1 :
onfigure
FEB Select All v Configure

ww 12848 8T8 Configure
]

FEB Select All - Configure

Mode Acquisition

% % FEB # to send VMM SPI 2

3 4 5§ 6 7 8
, VMM
anscxeef tO (also sets to which

o FEB we send all other

CKTP
Numberf P commands)
Skew (steps)
30000 | @ | x 200ns
Width

e ; send VMM SPI to
ilelxsoms [ efauts selected FEB + VMMs

Defaults Set

Monitor Sampling Clear

Incidence Angle 0l®

FPGA Reset VMM3 Hard Reset

board and VMM selection + configuration
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Latency

0 | & x8.25ns

atency

# of CKBC pulses tO = enable “Fixed Window

B send fOI" “Fixed readout mode
“  Window’’ readout
e 4 | @/ x 500ns Def 1‘

FPGA Reset

XA
O VERSO - dev
Run Status Start Run Setup ‘ llllllllllllllll fann@ans Falweds lﬁ

Run # VB le::tu; Config

V| Wiits Niple Wells Raw Output /Users/dantrim u rn o nIOff v M M

— trlgger Iatency s/ enable internal/external | cramei regt acqu|s|t|on mode:
Tiggers VMM trigger mode

Event Stop

send trigger
settings and :
acquisition mode E
'command to FPGA

trigger settings and acquisition mode
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o VERSO - dev

— CKTK and CKBC v 2 UClrvine
~ . Ca,"? Ta.t.ic,m utput 1 - 5% NT.U. Athens

Jv:\ﬁl i VMM3 : io :-'0 D\'at;FI;w zor:ments —_ CO nﬁgu ratl O n (40’ 20’& I O Q ‘\21 :;:"::“"

E— Messages M H Z C K B C P O S S i b I e) Registers Calibration Set IP

Triggers 0 . Message Repo wmy

Hits 0 Ing

Event Stop A CKTK & CKBC

Communication CKTK Max CKBC Freq l:NHZ) Send ﬁxed # Of

7 (] 40 - Defaults pulses (<0 for no-

CKTP (teSt PUIse) CKTP limit) (value stored
COnﬁgurathn Number of Pulses to Send . in OUtPUt ﬁle)

Skew (steps) Penod
O |#&|x1ns 30000 ¢ x200ns

Width
4 @ | x500ns Defaults

_ send CKTK, CKBC, and |

CKTK & CKBC

CKTK Max CKBC Freq. (MHz)

7@/ 40 v
CKTP
Number of Pulses to Send - Bottom

SKGW(SI?S]‘ e Peﬂ:;m ¢ | x 200ns FEC Response CKTP Conﬁgu I"ation tO
A0 CKTP skew w.r.t. CKBC the FEB
—— (Ins steps for 40 ns clock,
Monitor Sampling 50 |@ o
S - 6.25 ns steps otherwise)

FPGA clocks configuration
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O

Run Status Start Run
Stop Run
Run # 0%
Calibration
v Wnte Ntuple Write Raw
VMM2 VMM3 LO RO DataFlow
Counters
Tri 0
,gge‘s Clear
Hits 0
Event Stop -1

Communication

Open Communication

IPv4 192 | 168 0

Configure

FEB Select All

VMM :
Select I e

Establish Comms

2| #FEBs |1 s

Latency Mode Acquigtion

0 | & | xB8.25ns
Dead Time
65535 |@ | x8ns
#§ CKBC ART T/O

6 @] 24 e |F

CKTK & CKBC
CKTK Max CKBC Freg
79|40
CKTP
Number of Pulses end

Skew (steps)
0 x Ins

Wigth
4 | @ | x 500ns

Defaults

Monitor Sampling

Incidence Angle

FPGA Reset

AACQ On
ACQ Off
xod Windg Set
AHz)
- Defaults
1 | &
Period

30000 | @ | x 200ns

Defaults

Set

VERSO - dev
+ \ P2 * ’
Setup 2 2 UCIrvine
Conﬁg Kiy & University of California, Irvine
Output /Users/dantrim .,.,i""*'* . N.T.U. Athens
Comments %] ‘31 gt
Calibration Set IP

Vs event sampling rate
“| parameter (for sending to
vmm-mon application)

donitor Sampling

Incidence Angle

— incident angle of detector | ...
o w.r.t,, e.g., beam (stored in
output files)

Clear

miscellany
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o VERSO - dev
Run Status Start Run Setup 3 | D U(_‘er ille
4
Run # 0la Stop Run Config . ‘iy @ University of California, [rvine
Calibration
v Wnte Ntuple Whrite Raw Monitor Output /Users/dantim
MR EEEEN| LORYO DataFlow Comments %]
Global Registers 2 Channel Registers Calibration Set IP
Counters
d FPGA
Hits Se n reset munication with FEB...
Event Stop

— » command

Open Communication

IPv4d | 192 || 168 0 2| #FEBs 1 —

Configure

FEB Select All - Configure FPGA Reset -A"v o“t \'l‘ ._" ,_{; > : _'

1 2 3 4 5§ 6 7 8

VMM
Select | e
Latency Mode Acquisition
0 |® | x8.25ns
Dead Time : ACQ On
65535 | @ | xans Externa ACQ

#§CKBC ARTT/O

CK:K :CKBCZA = S : S e n d v M M h a rd
reset command

CKTK Max CKBC Freq. (MHz)
7@ |40 -

CKTP
Number of Pulses to Send Bottom Verbose
Skew (steps) Perod
0 &|x1ns 30000 | @ | x 200ns FEC Response
Width

Defaults

Defaults

lonitor Sampling

Incidence Angle

resets
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Communication

Open Communication

Incidence Angle

FPGA Reset

associated bit

VMM2 VMMS3 LO RO
Counters
Triggers 0
Hits 0
Event Stop -1

Establish Comms

names in-line

Global Registers 1

trim
DataFlow Comments
Messages
Global Configuration Registers
Clear

Poras Test Pulse DAC [sdp10] 300 =

Threshold DAC [sdt10]

Leakage Curr. [slg]

oe

VERSO - dev

Global Registers 2

Ch. Polarity [sp] Negative
300 < Neighbor Logic [sng] | Disabled
Enabled v | An. Tristates [sdrv] Disabled

IPv4 | 192 ]| 168 9 2 ¢ Monitor Multiplexing
Configure
Ch. Meniter [sm5-sm0] 0 w | Moniter Mcde [scmx]
FEB Select All - Configure
v 12 3 4 5 6 7 8 Analog Buffer
Select ° :
TDO analog output [sbft] Disabled v | PDO analog output [sbfp]
Latency Mode Acquisition
(ALY Pulser ACQ On ADC Enable
Dead Time
nGAnG xa Cxtarna F f : N :
[ 65535 1@ e Ext Aca oft 6-bit mode [s6b] Disabled » | 8-bit mode [s8b]
6 . 24 . Fixed Window Set
Direct Timing Output
CKTK & CKBC
CKTK Max CKBC Freq. (MHz) Enable [sttt] Disabled v Mode
7 @10 - Defaults
cKTP Address in Real Time (ART)
Number of Puises to Send 1@ Enable ART [sfa] Disabled v | Detect Mode [sfam]
Skew (steps) Period
0 |&|x86.25ns 30000 | @ | x 200ns ADC Conversion
Width
4 |@ | x500ns Defaults 10-bit time [sc10b] 200 ns w | 8-bit time [sc8b]
Dual Clocks Enable
Defaults Set
Data [sdcks] Disabled v ART [sdcka] Disabled
Monitor Sampling 50 @

g IC vt
¥ 2 UCIrvine
|i. ﬁ University of California, [ivine
— A%, N.T.U. Athens
Channel Registers Calibration Set IP
w | Ch. Gain [sg] 3.0 mViiC v | Peak Time [st] 200 ns v
v | TAC Slope Adj. [stc] | 60ns w | Sub-hysteresis [ssh] | Disabled v
v | Dyn. Discharge [sfm] ' Disabled v | Dis. at Peak [sdp] Disabled v
Enabled (Channel) v  Route to PDO Output [sbmx] Disabled v
Disabled » | MO analog output [sbfm] Enabled v
Enabled v | Hi. Res. (10-bit/8-bit) [s10b] | Enabled v
TtP (Thresh-to-Pk) v [stpp] | O > [stot] O v
Timing at Threshold
100 ns v | 6-bit time [sc6b] Low v

v | 6-bit [sdckéb] Disabled v

VMM SPI configuration — global registers | panel
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associated bit

names in-line

tim
VMM2 VMM3 LO R/O DataFlow T
Messages Global Registers 1
Counters
Triggers 0 Global Configuration Registers
Clear

Hits 0 ==
Event Stop 1 No Comm Direct Out I/Os [slvs] Disabled
e Tail cancellation [stic] Disabled

Open Communication Establish Comms Auto-reset [ster] Disabled

IPvd | 192 | 168 0 2| #FEBs 1 —

100 Ohm SLVS Termination

VERSO - dev

Global Registers 2

v | ART flag sync. [ssart] Disabled
v | Fast recovery [srec] Disabled
v | Reset at 6b compl. [sfrst] Disabled

Channel Registers

4095

0

Configure
FED Select | Al = Configure On CKBC [slvsbc] Disabled v | On CKTP [slvstp] Disabled v | On CKTK [slvstk]
1 2 3 4 5 6 7 8 : - =
VMM 7| e On CKART [slvsart] Disabled v | On CKTKI [sivstki] Disabled v | On CKENA [slvsena]
Select
Latency Mode Acquisition
0 | & | x8.25ns S LO
Dead Time T ACQ On
65535 |@ | xans Externa ACQ Off LO core [sLOena] Disabled (Reset) v  Mixed signals in LO [sLOenaV] | Disabled
# CKBC ART T/O
6 . 24 . Fixed Window Set
Ch. tagging BC offset [offset] (0-4035) 0 “ | Ch. tagging BC rollover [rollover] (0-4095)
CKTK & CKBC
CKTK Max CKBC Freq. (MHz) Max hits per LO [truncate] (0-63) 63 + #L0 to skip on overflow [nskip] (0-127)
7 @10 v Defaults
CKTP Invert BCCLK [sLOckinv] Disabled v  Invert DCK [sLOdckinv] Disabled
Number of Pulses to Send 11(é
Skew (steps) Perod X
0 | & x6.25ns 30000 | @ | x 200ns Configuration Reset
Width
4 |@|x500ns Defaults Hard Reset [reset] Disabled v
Defaults Set
Monitor Sampling 50 @
Incidence Angle 0
FPGA Reset VMM3 Hard Reset

. IC Trvit
& 2 | UCIrvine
‘il ﬁ University of California, [rvine
— 2. N.T.U. Athens
Calibration Set IP
w | Skip Channels 16-47 [s32] Disabled v
v | Bipelar shape [sbip] Disabled v
w | Time ramp at thresh. [srat] Disabled v
Disabled v | On CKDT [slvsdt] Disabled v
Disabled v  On CK6b [slvs6b] Disabled v
v LD BC offset [I0offset] (0-4035) K060 a
- Trig. window size [window] (0-7) 7 =
“ | Clocks w/ L0 disabled [sLOcktest] ' Disabled v
w | BCID skip [nskipm] Disabled v

VMM SPI configuration — global registers |l panel
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Communication
Open Communication
IPvd 192 | 168 0

Configure

FEB Select | All

VMM2 VMM3 LO R/O DataFlow
Counters
Tri 0

.ggers Clear
Hits 0
Event Stop -1 No Comm

Establish Comms

2| #FEBs |1 S

v Configure

e 1 2 3 4 5 6 7 8
Select (e
Latency Mode Acquisition
0 & | x8.25ns
Dead Time oo ACQ On
65535 | @ | xans Externa ACQ Off
#CKBC ARTT/O
6 . 24 . Fixed Window Set
CKTK & CKBC
CKTK Max CKBC Freq. (MHz)
7@ |10 v Defaults
CKTP
Number of Pulses to Send 1|&
Skew (steps) Period
0 | &| x6.25ns 30000 | @ | x 200ns
Width
4 | @ x500ns Defaults
Defaults Set
Monitor Sampling 50 @
Incidence Angle 0l|®
FPGA Reset VMM3 Hard Reset

associated bit

names in-line

trim

Comments

Messages

CH /| |sc||sL |lsTH|| ST ||sM

B

N
o

Global Registers 1

0mV

L |

SMX

0OmV
0 mV
0OmV
0 mV
0 mV
0 mV
0 mV
0OmV
0 mVv
0OmV
0 mV
0OmV
0 mV
0OmV
0 mV
0OmV
0 mV
0OmV
0 mV
0OmV
0 mV
0mV
0 mV
0OmV
0 mV
0mV
0 mV
0OmV
0mV
0 mV
0 mV
0 mV

Ollo|lo|o|o||o|o|o|o|o|lo|o|lo|o|o|o|o||o||o||o||lo|o|o|lo||o||o||o||o||o|lo|lo]lo] | o

L AERERERERERERERERERERENERERENERERNENE NENENE RERERERE RERERERERERE

4

LR RIERIE RIE BERERE RE RE RERERE RERE RERERE RERERERE RE RERESE RE RE NERE BE BE |

OlO|O||O|C|O|O|IO||O|C|O|O||O||O||O|C|O|O||O||O|O||o|o||O||o||o|o|o||o||o||lo||o|| o

VERSO - dev

Global Registers 2

4
4

LI RIE BIE NIE RIERE RERENERERERERERENERENEREREREREREREREREREREBERE RENE
oflelleloflelle|leflelleflefeleflele|ofeflelleflelellefleoleflefeo|oflele|efele|e||e
L NIERIE BIE NIERIERERERENERERERERERENERENEREREREREREREREQERERERE RE BENE

CH

Channel Registers

SC || SL ||STH|| ST ||SM

0mV

0 mVv
0 mVv
0 mVv
0 mVv
0mV
0 mVv
0OmV
0 mVv
0OmV
0 mVv
0OmV
0 mVv
0mV
0 mV
0OmV
0 mVv
0OmV
0 mVv
0OmV
0 mVv
0OmV
0 mVv
0OmV
0 mVv
0 mVv
0 mVv
0 mV
0OmV
0 mVv
0OmV
0 mVv
0OmV

4

L HERIERIE NERERE RERENERERERERERENEREREREREREREREREREQERERNERE REQBENE

Calibration

SMX

Ollo|o|oj|o||lo|o|o||o|llo|llo|o|o|o||o|o|o||o|llo|o|lo|lo||o|lo||o||o||lo|lo||lo|lo|ol|lo] | o

4

LR RIERIERIE RIE REBERE RE RENERERERE RERERE RE REREQNERE RENERERE RE BEREBE BE

ollo|llo|lo|o|o||o||o||o|o||o||o|o|lo|lo||lo|o||o|o||o||lo||lo|lo|o||ol|lo||lo|o||o||o||o||lo)]| e

-~ .
r
UCIrvine
University of California, Irvine
N.T.U. Athens
4/ BROOK

Set IP

4
4

djjd)|d(|4||q)|C((4]|C)|C(|4]|C||C||q]|C|(4||q||C((4||q)| ({4 C||C|(4|C||C[|q)C||4||C] <[4
olefloleflefle|ofefe|oflele|lefleleflefleoleflele|oflefe|ofefele|lelelle|e|e||o
LR RIE BIE BIERE NERERENERERNENERERERERENEREBERERENERERENEREREREREBENE

VMM SPI configuration — channel registers panel
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Run Status Start Run
Stop Run
Run # o0&
Calibration
v Write Ntuple Write Raw =
VMM2 VMM3 LO R/O DataFlow
Counters
Tri 0
-ggers Clear
Hits 0
Event Stop A No Comm

Communication

Open Communication

Establish Comms

8

IPv4d | 192 | 168 0 2| #FEBs | 1 &
Configure
FEB Select All v Configure
o 1 2 3 4 5 6 7
Select | e
Latency Mode Acquisition
0 | & xB.25ns
Dead Time ACQ On
65535 |@ | x8ns ACQ Off
#§CKBC ARTT/O
6 . 24 . Fixed Window Set
CKTK & CKBC
CKTK Max CKBC Freq. (MHz)
7 @10 - Defaults
CKTP
Number of Pulses to Send 1(&
Skew (steps) Period
O |&|x6.25ns 30000 | @ | x 200ns
Width
4 @ x500ns Defaults
Defaults Set
Monitor Sampling 50 @
Incidence Angle 0@

FPGA Reset

VERSO - dev

Setup .

¥ 2 | UCIrvine
Config i Y A
%]

University of California, Irvine
N.T.U. Athens

/Users/dantrim :

Output

Comments

Messages Global Registers 1 Global Registers 2 Channel Registers Calibration Set IP

Load Calibration

Thresholds

Calibration Scan
Calibration Type
xADC
Object Selection

Boards | 1 v VMMs 1 2 | 31456 |78 Channels Start| (o #| End| 83 «/ # Samples 1000 |9

Type Loop Sampling Period Manual xADC Ceonfiguration

o

o

calibration loop configuration panel
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19

| BN

Run Status

Run # 0|2

v Write Ntuple Wnite Raw

VMM2 VMM3 LO RO

Counters
Triggers 0
Hits 0

Event Stop -1

Communication

Open Communication

IPvd 192 || 168 0

Monitor Sampling

Incidence Angle

FPGA Reset

2| #FEBs | 1 —

Start Run

Setup
Stop Run
Config
Calibration
— Output /Users/dantrim
DataFlow Comments
Messages
Configure MMFES8 IP
Clear

Begin

Establish Comms

Configure
FEB Select All - Configure
e 1 2 3 4 5 6 7 8
Select ,@ °®
Latency Mode Acquisition
0 |&|x8.25ns =
Doad Time ACQ On
65535 |@ | x8ns ACQ Off
#§ CKBC ART T/0
6 . 24 . Fixed Window Set
CKTK & CKBC
CKTK Max CKBC Freq. (MHz)
7. @10 - Defaults
CKTP
Number of Pulses to Send 1€
Skew (steps) Perod
O |&|x6.25ns 30000 | @ | x 200ns
Width
4 |@|x500ns Defaults
Defaults Set

Global Registers 1

IP you want FEB to send
data to

VERSO - dev

Global Registe

g | UCIrvine

send the IP configuration| ¢ | oesacimi.

%

command to the FPGA |5 & smooumsen
(its nice to send it twice)

Set IP

IP you want the board to

have

E IP of board

FEB IP configuration panel
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Loading of the calibration loops is done within the VERSO
calibration panel.When set, the next run will process these
loops and build the calibration n-tuple.

Messages Global Registers 1 Global Registers 2 Channel Registers Calibration Set IP

Load Calibration

Thresholds 4, Q,
Calibration Scan
Calibration Type
xADC Non-xADC
Object Selection
Boards 1 v VMMs 1 2 3 4 5 6 7 8 Channels Start| 0 |4/ End 83 & # Samples 1000 |2

- .q I i
Type Loop Sampling Period AdAruisl XADC Confuation




Calibration Overview AR

xADC based sampling

nals VMM

4analog5|g
For selected (board, chips, channels)... J\f- o | .

ADC

\A4

vy

-
Calibration T
e FPGA/SCA
xADC Non-xADC
Object Selection # samples to acquire per step — y
Boards | 1 v WMs {1 2 3 4 5 6 7 8 Channels Start| 0 & End 63 & #Samples 1000 |$

xADC Calibration
Manual xADC Ceonfiguration

Type Loop Sampling Period
Threshold DAC ' 1im step Range Start |0 - End | 31 ® Step | 1 - 10000 o 4—\
Test Pulse DAC | | 1hreshold DAC Start (300 || End (300 |@| Step 50 (@] | (inS5ns steps)

e) Channel Trims | | 1.4 puise DAC Start | 300 ¢/ End 300 ¢/ Step 50 | @ XADC sampling rate
Baselines

We can perform calibration routines to sample:

|. Analog DAC levels (threshold and pulser)

2. Channel-by-channel threshold variations, stepping over the VMM threshold trimmer values

3. Channel baseline & noise levels

Output data is not standard VMM events but xADC samples

... ¥+ combinations of them



Calibration Overview TINSZ:

Pulser based sampling

For selected (board, chips, channels)...

Calibration
Type Loop
e Custom Loop Gain (mV/fC) Start | 3.0 v | End |30 - Chan Loop
Baselines (E) Peak Time (ns) Start | 200 v | End | 200 - ®  Chan Masking
B.aselines (N) TAC slope (ns) Start | 60 v | End |60 -
-fli.lfrf?c?ency Th) TP Skew x2ns Start 5 ® End |5 & Step 1 a
Efficiency (Amp.) BC Lat Step x6.25 ns Start (0 ¢ End O | Step |1 4
Threshold DAC Start | 230 ® End | 230 & Step |1 a
Test Pulse DAC Start | 300 ® End | 305 & Step |1 -

We can perform loops over the shown parameters. The quantity will be
looped over if End != Start

Output from FEB is same format as VMM event data (we are using the
internal pulser) but stored slightly differently for calibration analysis purposes



. Calibration Overview

* For the test beam data taking and analysis we exercised much
of the calibration

* |n the time leading up to the TB, the pulser-based
calibration was totally overhauled

e Pulser-based calibration module much more robust and
efficient (smarter than previous handling)

O ® VERSO - dev
Start Run Setu ' | CI 8
EEEETTEE 0 p 3 UClIrvine
Run # 8 op <un Config i li‘ @ University of California, Irvine
) ) Calibration
v | Write Ntuple Write Raw rY——— Output /Users/dantrim/Desktop/CALIB_RUNS_OCT3 N.T.U. Athens
VMM2 VMMS LOIR/O DataFlow Comments |Run 0 comment: Calibration run (channel threshold scan) %] ! BROSKHAVEN
Messages Global Registers 1 Global Registers 2 Channel Registers Calibration Set IP
Counters
Triggers 0 Message Reporting
HItS 0 Clear VEKSU LIIIO ===  eoccocoaooomos oo o e e e e e e e e e e e e K
VERSO Info *%% Starting CALIBRATION run 8 ¥**x*
Event Stop -1 6690 VERSO Info Calibration type: Custom
VERSO Info = e
VERSO Info User comments: None
S— VERSO Info = = = = = = = = = = = = = = = = = = = - -
Communication VERSO Info Pulser calibration progress update [ 1/ 51 ] (1.961 %)
Po— VERSO Info Pulser calibration progress update [ 2/ 51 ] (3.922 %)
Open Communication _ VERSO Info Pulser calibration progress update [ 3/ 51 ] (5.882 %)
- VERSO Info Pulser calibration progress update [ 4 / 51 ] (7.843 %)
IPv4 | 192 || 168 0 2| #FEBs 1 v VERSO Info Pulser calibration progress update [ 5/ 51 ] (9.804 %)
VERSO Info Pulser calibration progress update [ 6 / 51 ] (11.76 %)
Configure VERSO Info Pulser calibration progress update [ 7/ 51 ] (13.73 %)
VERSO Info Pulser calibration progress update [ 8 / 51 ] (15.69 %)
FEB Select 1 v Configure VERSO Info Pulser calibration progress update [ 9/ 51 ] (17.65 %)
VERSO Info Pulser calibration progress update [ 10 / 51 ] (19.61 %)
1 2 3 4 5 6 7 8 VERSO Info Pulser calibration progress update [ 11 / 51 ] (21.57 %)
VMM @’ o) (o) (o) (3 (o) (o (o (o VERSO Info Pulser calibration progress update [ 12 / 51 ] (23.53 %)
Select VERSO Info Pulser calibration progress update [ 13 / 51 ] (25.49 %)
VERSO Info Pulser calibration progress update [ 14 / 51 ] (27.45 %)
Latency Mode Acquisition VERSO Info Pulser calJ:.bratJ:.on progress update [ 15 / 51 ] (29.41 %)
143 | & | x6.25ns VERSO Info Pulser calibration progress update [ 16 / 51 ] (31.37 %)
=¥ . Pulser ACQ On VERSO Info Pulser calibration progress update [ 17 / 51 ] (33.33 %)
Dead TlmeA VERSO Info Pulser calibration progress update [ 18 / 51 ] (35.29 %)
65535 | & | x8ns External ACQ Off VERSO Info Pulser calibration progress update [ 19 / 51 ] (37.25 %)
# CKBC ART T/O VERSO Info Pulser calibration progress update [ 20 / 51 ] (39.22 %)
6 & 24 |& Fixed Window Set VERSO Info Pulser calibration progress update [ 21 / 51 ] (41.18 %)
VERSO Info Pulser calibration progress update [ 22 / 51 ] (43.14 %)
VERSO Info Pulser calibration progress update [ 23 / 51 ] ( 45.1 %)
CKTK & CKBC VERSO Info Pulser calibration progress update [ 24 / 51 ] (47.06 %)
VERSO Info Pulser calibration progress update [ 25 / 51 ] (49.02 %)
CKTK Max CKBC Freq. (MHz) VERSO Info Pulser calibration progress update [ 26 / 51 ] (50.98 %)
7|4 40 - Defaults VERSO Info Pulser calibration progress update [ 27 / 51 ] (52.94 %)
VERSO Info Pulser calibration progress update [ 28 / 51 1 ( 54.9 %) %
CKTP




Channel Threshold Equalization é

e Before initial data taking, we performed the channel threshold trimmer calibration
in order to equalize the channel-by-channel response

e This is an xADC based sampling procedure that steps through the channel trimmer
settings for each channel and measures the threshold with N samplings per setting

--------------------------------------------------------------------------------------------------
....

CH | |sc| s |fsmu|[sTsm|4mV w || smx |
0 ] ‘\4mV vl-
1 AmV v |
Recipe ’ cL2
3 AmV v |
Store yes 4 AmV v |
5 AmV v |
ntuple l start run 6 AmV w |
7 AmV v |
no 8 AmV v |
9 AmV w |
end of loop? Set | o Amv v
. 11 4 mV v’
pal’amS 12 AmV v |
. : 13 4 mV vl
: XN channels, xChips sendVMM SPI : | 14 Ay ';
: ’ ’ N BT AmV v
xBoards ] s AmV v
3 4mV_ w |
. 18 AmV v |
3 BRE 4mV v |
. 20 AmV v |
| 21 4mV_ v |
22 AmV v |
collect, index, il 23 (4mv .;
: 24 AmV w
and decode e ———
samples from xADC | 26 4mV_ v
| 27 (4mV v |
B 4mV v |
S| 29 4AmV v |
tell FPGA to I ——
begin sampling 31 aa

....
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



Channel Threshold Equalization é

As we step through the trimmers, we vary each channel’s
threshold and get a measure of the overall channel trim range

Threshold Trimmer Range per Channel [board,chip]=[2,0]
7 C z 5 s ; ; =25
§ sl
s ¢ 1
E Ir|_|JV —120 =
so - L L E
- -
1 L 1 —15
00— N R — R R
0 ' 110 — 210 — 310 — 4|0 — 510 s = Channel Threshold vs Trim Step [board.chip]=[3.0]
; 550? VMM bug,
E fixed inVMM3a
: : e (fingers crossed)
Inaccessible trim steps are -
detected by the calibration analysis “E
software and not considered P T ) S /.
= —— —— ﬂ?——
during the equalization procedure e




Channel Threshold Equalization é

The channel-by-channel threshold variation is “equalized” by a
max voting procedure:

|. For all loaded boards, chips, channels, determine the threshold (mV) ranges accessible
2. Find the threshold (mV) that is attainable by the maximum number of VMM channels

3. For each VMM channel, find the trimmer setting that gets that channel closest to that
“max-voted” threshold

4. Store these trimmer settings (at per chip, per board, and “global” granularity)

Threshold Range Summary [board,chip]£[2,3] Threshold Range Summary [board,chip]&[2,5]
> . > .
E - Tt Chip Avg. threshold (selected) = 192.T=4.514 mV = - Tt Chip Avg. threshold (selected) = 196.1 + 3.239 mV
— | == Board — - == Board
% B Global Max vote threshold (global) = 194.8 mV % B Global Max vote threshold (global) = 194.8 mV
c o - VMM Set Threshold _ c o e VMM Set Threshold _
8 240 Max vote Threshold (global) VMM set threshold = 194.7 mV % 240 — Max vote Threshold (global) VMM set threshold = 207.1 mV
E : e  Chosen Channel Trimmer Agermax = -0.1462 mV E : e  Chosen Channel Trimmer Agermax = 12.23 mV
L Agpr 5 = 2.595 mV L Aypr sz =11 MV
220|— 220|— I I I “ I
200 2ooi “!ll I I ] ‘
i il N NN WEWN W NN W N - 1 | I
1
i Il I LR NL
| ----- - - u
180 I ||| I l I | ‘ | 180l I
160— 160}—
1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60

VMM Channel VMM Channel




. Channel Threshold Equalization

TINSZ

average thresholds at the trimmer average of the
settings that equalize at the per chip, threshold values at
per FEB, and “global” level the chosen trimmers
\ |

channel trimmer calibration can load
in the DAC calibration to determine
the VMM threshold in mV — this VMM
had threshold DAC of 230 counts

\ Threshold Range Summary [boald,chip]:[Z,S]

> .

= u [ ----- Chip J Avg. threshold (selected) = 192.1 = 4.514 mV

— N -+ = Board

o Global Max vote threshold (global) = 194.8 mV

2 IR VT Set Thresho VMM set threshold Eg1 94 7) mV < \\
% 240 — Max vote Threshold (global) B .

E — e  Chosen Channel Trimmer At max = -0.1462 mV

u Aoz = 2.595 mV
max voted
220—
B threshold to every
u channel aspires to

- N

200
i e I 0 g 8 A

180— l l I | | II I I I ‘II l [ AN’s between VMM

= configured threshold

- (DAC) and the max-voted
160 — and average-of-selected

i ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] threShOIds

0 10 20 30 40 50 60

VMM Channel

divergent trims removed prior to all equalization
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Baselines and Noise Measurement 4.

Use the xADC to sample the channel input baselines and noise

Procedure:
|. For each board and chip, sample each channel’s input level with the xADC

2. Perform a gaussian fit of the samples per channel: mean is taken as that channel’s baseline, width is taken as the
channel noise

Baselines Summary for [board,chip]=[2,0]
” ' _ _ _ h_baseline_xadc_b2_c0_ch3
.geoo __ ........................ ....................... ................... Entries 2000 E o E E E E : :
S = - 5 é : i é é
w - : hsﬂtzalgev ?75952 g 190 EMGan167112201mv ........ ....................... ....................... ....................... ......
500 :_. .................................................................... ................ XZ / ndf 9907 / 8 % — : : :
- Constant 5142 + 14.3
- Mean 679.9 0.0
400 __, ........................ ...................... .................. Slgma A 1544 + 0025
300 :_: ...........................................................................................................................................
200 :_Z ..............................................................................................................................................
100 :_. ..............................................................................................................................................
0 B | 1 1 1 1 | 1 1 1 = I 1 1 1 | 1 1 1 ~ 1 1 1 | 1 1 1 1
665 670 675 680 685 690 695
xADC samples [counts] VMM Channel
Channel Noise Summary for [board,chip]=[2,0] Channel Noise Summary for Board = 2
H
>  [Mean: 0;4099 = 0.1104 mV’ ] : : = z
I EEEORROR O SO SO SO L A N S = A
@2 - : 5 5 5 : : Q
3 L Z
g 1_ ................................................................................................................................................. E
8 - =
° r g
08 __ ....................... ...... o
0_ T B | | T B | | T B | | T B | | T B | | T B | | 1 0 10 20 30 40 50 60
0 10 20 30 40 50 UMM Ch60 | VMM Channel
anne




DAC Calibration é

Use the XxADC to sample the DAC levels

Procedure:
|. Step through the VMM DAC values (pulser and/or threshold)
2. At each DAC, sample the DAC levels with the xADC

3. From fit, determine conversion constants to absolute scale

DAC Conversion
g 0.86-
E F
5 0.84[— :
% 0.82;— ”
3
Threshold DAC xADC Calibration [board,chip]=[2,2] g 08— P
— N N N N N N N N N 078} .
S FSlope :08165=3.723e-06 mVicts | s ;
E. 800 Gnsiant 2115 £ 0001IE MY — e T slopes oof- . .. .
[} - : : : : : : : : : - : °
= 0.74|— :
% 700 E .
n 0.72{—
Q 600 - ;
< 0'7—....|...,1.l..1....i..,.ll..ll....l.,..
500 0 1 2 3 4 5 6 7 8
VMM
400 DAC Conversion
300 z T
200 . O 35—
9 = °
100 mtercepts e T . o
g 30:——
0 < - @
0 100 200 300 400 500 600 700 800 900 1000 s}
DAC [counts] - °
25——’ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ . “““
B °
Can load these data into to other e |
calibration procedures and analysis
0 1 2 3 4 5 6 7 8
VMM




Channel Gain and Pedestal Measurement

Pulser-based calibration to measure channel-by-channel variation in gain and PDO pedestal

--------------------------------------------------------------------------------------------------
L]

. ]

. .

¥ store YT
4 ntuple ‘\ start run

no
end of loop? Set
params \ VMM ACQ off

all boards, chips,
channels readout
simultaneous

l send VMM SPI

collect, index,
and decode
samples from xADC

S

VMM ACQ on

. .
. .
.......



Channel Gain and Pedestal Measurement

Pulser-based calibration to measure channel-by-channel variation
in gain and PDO pedestal for offline correction of the data

Procedure:
|. Step through pulser DAC values
2. At each DAC collect N samples per channel
3. From linear relation between PDO and DAC, get gain curve and pedestal parameters

Channel Gain

Gain Curve [board,chip,channel]=[2,0,9] ;:,
ooE.Gain 08087 £5517e-05
~iPedestal : 6124 = 0.02457 | 9 a5l

PDO [cts]

600 ........................... ............................ ............................

| | | : : slopes A B
500 ........................... ............................ ...................... (gains) 0-75?_ . »

...........................................................................................................................................

400}

|||||||||||||||||||||||||||||

300}

o . .o e ®0°°
[ ] ] [ ]
: ‘e . .
: Channel Gain
200:_5 ........................... ............................ ............................ ............................. . 7 80:

100} ........................... ............................ ............................ 8 oF ' '

1 | | | . | | | | . | | | | . ' [ ] ]

[ ]

oLl | | | L1 | pedestals S |
300 400 500 600 700 800 cofe oo .® * .
Pulser DAC [cts]
o o0 [ ]
- . oo

Loading the pulser DAC calibration * -
allows you to get absolute gain in mV/fC

||||||||||||||||||||||||||||||




Timing Calibration

TINSZ:

There are two methods for timing calibration

CKTP (test pulse) skewing

|. Skew the CKTP relative to CKBC in known time steps
2. From relation between TDO and known time delay, obtain conversion from TDO ADC

counts to ns

BC clock Test Pulse
.5.110 lendf 21.15/17 .?‘ -
€ - Slope :-2.071 = 0.04 cts/ns Prob 0.2197 5 , 40 MHz Filled : 100 ns TAC
8 [ PeakTime=25ns Y-intercept 104.7 + 0.721 I MHz Hollow : 350 ns TAC
4 100/~ TAC slope = 100 ns Slope -2.071+ 0.03998 Z e
- o ~
% : - - * 0‘. L - 0
90— 2¢ H B : + : ’ !" ..; 'L L 'oo';""o
- 0‘.?. 4 :,: .".:.o.., :‘.:*0 | ... { .“ ‘s 14 g : é
= » o - "
B 1‘)__ ] é
80— H
[ & '
- 0.5 .
i of !
60
- 1 | l | 1 | | | —03g 0 20 20 20 50 80
! ! 1 ! 1 11 | 1 1 1 11 b} L1l \ \ Cha
6 8 10 12 14 16 18 20 22 24 VMM Channel

TP skew [ns]




Timing Calibration é

There are two methods for timing calibration

CKTP (test pulse) skewing
|. Skew the CKTP relative to CKBC in known time steps

2. From relation between TDO and known time delay, obtain conversion from TDO ADC
counts to ns

[ e TR

BC clock Test Pulse
= 110 x2/ndf 21.15/17 . .
€ [ Slope :-2.071=0.04 cts/ns Prob 0.2197 With this method:
8 -~ Peak Time =25 ns Y-intercept 104.7 = 0.721
4 100~ TAC slope =100 ns Slope 207100398 || |. we cannot measure the full TDO
o [
A range

(o]
o

2. we cannot measure any T DO pedestal

(o]
o

3. we have a limited humber of sampling
steps (CKTP skew constrained to be
within time window of one BC — and
first 3-5 cannot be used)

~
o

(o))
o

c’lllllllllllllllllll]

L l L1 l | l | l | l | l | l | - l |
8 10 12 14 16 18 20 22 24
TP skew [ns]




Timing Calibration é

There are two methods for timing calibration

CKBC Latency Delays
|. Configure the VMM to be run in “Fixed Window” mode (i.e. TAC ramp has a fixed latency)

2. TAC ramp stops at next falling edge of CKBC after peak found — in “Fixed Window”
mode we set CKBC low after signal crossing until the fixed latency is reached, and throw
(a configurable # of) CKBC signals to stop the TAC

3. From relation between TDO and the known BC latency steps, obtain conversion
between TDO and time as well as possible methods for TDO ADC pedestal measurement

%
\ &
'I‘I)T

we implemented the ability i — |
: . : —— cKkDC Y
to do this after timing analysis ol Y .
begun on the test beam data | we adjust
| : this window
i length
H 1
lajl

time

—
-~
e
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Timing Calibration
There are two methods for timing calibration

CKBC Latency Delays
|. Configure the VMM to be run in “Fixed Window” mode (i.e. TAC ramp has a fixed latency)

2. TAC ramp stops at next falling edge of CKBC after peak found — in “Fixed Window”
mode we set CKBC low after signal crossing until the fixed latency is reached, and throw

(a configurable # of) CKBC signals to stop the TAC
3. From relation between TDO and the known BC latency steps, obtain conversion
between TDO and time as well as possible methods for TDO ADC pedestal measurement

TDO vs BC latency [board,chip,channel]=[2,0,5]
_. [ Slope : 0.5961 = 0.0003362 cts/ns " . .
£ 180 pgdsstal from Fit 5758 5 0.06208 66 N i With this method we can
B B0 S e o g - achieve many more
---------------------------------------------------------------------------------------------- (higher quality) measurements
SRS W R RSP AR S and can obtain a measure
SN SN S NN U N of the pedestal
“flat” region — Two pedestal measures:
's prior to DU y-intercept of linear fit and/or
peak-found S I — A TN N " e ccrt oy )
(peak time = 2 ; constant fit in “flat” region
_I 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1
50ns here) % 50 100 150 200 250 300
BC Latency [ns]




Timing Calibration

TN L

There are two methods for timing calibration

CKBC Latency Delays

Having the pedestal correction proved useful during the test beam analysis, where we saw
channel-by-channel pedestal variations in the TDO

tdo:channel {pulserCounts==400}

tdo
(@) ~
o o

(o)
o

)
!IlllllIII|IIII|IIII|I'JII|IIEI|IIII|
- "

|

| |
30
20
10
0 Lo ) o s |1 1 et b e oo | w1 ooy |
0 10 20 30 40 50 70

oy

-
|

channel

900

800

700

600

500

400

300
N

200

100

0

TDO Pedestals for [board,chip]=[2,0]

(o2}
o

TDO Pedestal [cts]
(@]
o

N
o

N W
o o

‘|||?||.||||||||||'||5||||||||||||

—
o

o

® Pedestal Fit

® Pedestal Flat ® o o

o

10 20 30 40 50 60
VMM Channel




Timing Calibration

TINSZ,

There are two methods for timing calibration

The conversion constants are different for different TAC slopes (of course)

CKBC Latency Delays

We also saw/see dependence of the TDO pedestals on the TAC

TAC = 100 ns

TAC = 350 ns

TDO Pedestals for [board,chip]=[3,0] TDO Pedestals for [board,chip]=[2,0]
%) %) -
= 80" e Pedestal Fit 2 0L ® Pedestal Fit
_.(2 ® PY .. S :
2 [ ® Pedestal Flat 4 o o ° e 9 2 ® Pedestal Flat * o
E 60 By . o o ° % see ©e* ° * * . E S0 oge0® e ¢ ..o I
'®) ? o oo ° o ° o® ...O. o - o, ° PR
o e (] o B ° ®
= F 40l oo o
Lo® ®
40— — e o® e oo °°
— ¢ o. . P e ® 00
: 30__ L [ ..
20— -
L — 09 [ ]
: 20__ ..‘. .. [ ] 00® o9
Oe ° . s o Y . .' ¢ ° °
» o ¢ B o o 0
L .... ® 0o 9 . o .. ° . I o ° 10“_—... . ® ... .... ...... [}
_20__ .. ° (] . () .O. o .. .... [ 1 '.. ...O ° . [ ] : o 0 ° [ ]
= | | | | | , | | , | | | | | | | | | [ ] | | (n_ Il I 1 I 1 1 l 1 1 l 1 |
0 10 20 30 40 50 60 0 10 20 30 40 50 60
VMM Channel VMM Channel




Calibration Overview TINSZ

* All of these calibration analysis procedures are implemented in the software package
vmm_ calibration_software/ (except for CKTP skewing timing calibration) and run on the
calibration n-tuples produced by VERSO

* All of the plots (and more) shown here are produced in this package, as well as the
calibration parameters being stored in text/XML for later use in analysis/data taking

* e.g. Channel trimmer calibration can be loaded into VERSO and duringVMM
configuration, each VMM and board will be configured with its chosen & equalized
trimmer settings

* Will work to incorporate the other calibration data (e.g. DAC + baseline calibration)
into VERSO, though much is for off-line analysis

Load Calibration

mresnocs (s - | . | T | o

VERSO Info Setting threshold calibration file to:

VERSO Info /Users/dantrim/workarea/NSwWw/mycalib/vmm calibration software/build/trims test/data 230/channel trims data GLOBAL
VERSO Info 230.xml

VERSO Info Loading threshold calibration

VERSO Info Threshold calibration loaded successfully!

S S S CSCSCSoCoSCSCooSSSSSSssssssss=========== Loaded ’:hreshold SQLLings FEF S S S T > > 1
BOARD IP: 192.168.0.2

CHIP 7 0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

23 16 13 27 20 10 31 6 30 30 31 17 13 0 16 12 18 31 31 20 13 19 18 31 27 16 30 26 12 3 16 31

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

30 14 31 24 0 14 5 23 31 31 4 23 31 10 21 25 10 28 31 16 0 31 24 27 31 25 12 31 16 21 29 25



https://gitlab.cern.ch/NSWelectronics/vmm_calibration_software

