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VMM3(a) pinout

preamp +1.2V}
R analog +1.2V
ﬂ analog 0V
-
{0 e e - ADC +1.2V
v - "7 Apcov
= -
= "Bl T digital +1.2v
[===] ;
= P 2 digital OV
= -
H ’; .".". -
analog in
s - =
analog out
E
digital SE 10
4 swsio
£15 -

Figure 7: VMM3a pinout (top view)
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VMM Architecture and highlights

Gray count]-{registers

Custom — SCK, CS
bi-dir LvDs ~_ 12V CMOS T

Peaktime (200, 100, 50, 25 ns) TAC slope adjustment (60, 100, 350, 650 ns)
Gain (0.5, 1, 3, 4.5, 6, 9, 12, 16 mV/fC) Low power 10mW/ch

X SDI,SDO

Neighbor logic 64 input ch/ASIC

i Both input charge polarity
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Viking and VMM3a chip
comparsion

VMM3a VA162 VA163

Input channels 64 32 32
Input charge -2to 2 pC -1.5pCto +1.5 pC -750fC to +750 fC

Shaping time 2510 200 ns 210 2.5uUs 500 us

Noise 500e ENC at 25pF 2000e ENC at 50 pF 1797e ENC at 120pF
Gain 0.5to 16 mv/fC 0.5 uA/fC 0.88 UA/fC
Total power max 640mW 66MmwW 77TmwW
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VMM3a time resolution

solid line: theor. 200pF, 25ns  --®- 200pF, 200ns
symbols: measured --# - 200pF, 100ns
nominal gain SmV/AC --A-- 200pF, 50ns
timing ramp 125ns --m-- 200pF, 25ns
:~ --=-- 2pF, 25ns
* time walk
4. ’ 200pF, 25ns
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VMM3 based CSC readout
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Run Status
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Run Status Start Run

Run # 0=
| Write Miuph Write Raw
VMM3 || LO R/O

Calibration

VMM2 DataFlow

Counters
i

Ewvent Stop
Tree Flush

Communication

)pen Communicatia _
IPv: 192 168 0| 2|#FEBs 1 |2
Configure

FEB Select| All - Configure

12 3 456 7 8
VMM
saect || (@

Trigger Mode
Latency Pulser

Acquisition
ACQOn
External ACQ Off

S| Fixed window

CKTK & CKBC
CKTK Max CKBC Freq. (M

7 2] [40 -

Defaults
CKTP
Number of Pulses to S -1 =
Skew (steps) Period

0= x1ns 30000 || x 200ns
Width

4 |% x500ns Defaults

Defaults Set
Monitor Sampling 50 [+
Incidence Angle 0%

FPGA Reset VMM Hard Reset

Global registers

Setup UClIrvine
Config
Output
Comments

N.T.U. Athens
BRODKHAVEN

/homefazzz

Messages Global Registers 1
Global Configuration Registers

Global Registers 2 | Channel Registers Calibration

Test Pulse DAC [sdp10] | ( Ch. Polarity [sp] | Positive ~ | Ch. Gain [sg] 3.0 mvfC ~ | Peak Time [st] 200 ns

Threshold DAC [sdt10] | 380 Neighbor Logic [sng] | Enabled ~ | TAC Slope Adj. [stc] | 60 ns ~ | Sub-hysteresis [ssh] Disabled

Leakage Curr. [slg] | Enabled An. Tristates [sdrv] | Disabled ~ | Dyn. Discharge [sfm] | Enabled ~ | Dis. at Peak [sdp] | Disabled

Monitor Multiplexing
Ch. Monitor [sm5-sm0] 0

Analog Buffer

TDO analog output [sbft] | Disabled
ADC Enable
6-bit mode [s6b]

= | Monitor Mode [scmx] | Enabled (Channel) ~ | Route to PDO Output [sbmx] | Disabled

PDO analeg output [sbfp] | Disabled = | MO analog output [sbfm] | Disabled

Disabled 8-bit mode [s8b] Disabled = | Hi. Res. (10-bit/8-bit) [s10b] | Enabled

Direct Timing Output

Enable [sttt] Disabled

Address in Real Time (ART)
Enable ART [sfa] Enabled

TtP (Thresh-to-P ~ [stpp/0 ~ | [stof] 0 ~

~ | Detect Mode [stam] | Timing at Threshold ~

ADC Conversion
10-bit time [sc10b]
Dual Clocks Enable
Data [sdcks] Disabled

200 ns ~  B-bit time [sc8b] 100 ns ~ | B-bit time [sc6b]

~ | ART [sdcka] Disabled ~  6&-bit[sdckéb] Disabled
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Run Status Start Run

Run # 0=
o | Write Niupl Write Raw

VMM3 || LO RIO

Calibration

WMM2 DataFlow

Counters
Triggers
Hits
Ewvent Stop
Tree Flush
Communication
'pen Communicatia
IPye 192 | 168
Configure
FEB Select| All - Configure
1 2 3 45 6 7 8
MMM
Select | S| (@
Trigger Mode Acquisition
Pulser ACQ On
External ACQ Off
2508 | Eixed Window

o] 2|#FEBs1 |+

CKTK & CKBC
CKTK Max CKBC Freq. (M
7% (40 ~
cKTP
MNumber of Pulses to S -1 [

Defaults

Period
30000 |%| % 200ns
Defaults

Skew (steps)
0 [#/x1ns
‘Width
4 |4 % 500ns
Defaults Set
Manitor Sampling 50 |+
Incidence Angle (VA3

FPGA Reset VMM Hard Reset

Global registers

Setup
Config
Output Ihomelazzz

Comments

Messages Global Registers 1 | Global Registers 2 | Channel Registers Calibration

Global Configuration Registers

Disabled Disabled ~ | Skip Channels 16-47 [532] Disabled

Enabled

Direct Out I/Os [slvs] ART flag sync. [ssart]

Tail cancellation [stic] Fast recovery [srec] Disabled ~ | Bipolar shape [sbip] Disabled

Auto-reset [ster] Disabled Reset at 6b compl. [sfrst] | Disabled ~ | Time ramp at thresh. [srat] | Disabled

100 Ohm SLVS Termination

On CKBC [slvsbc] Disabled ~ | OnCKTP [slvstp] | Disabled ~ | On CKTK [slvstk] | Disabled ~ | On CKDT [slvsdt] Disabled

On CKART [sivsart] Disabled = | On CKTKI [slvstki] | Disabled ~ | On CKENA [slvsena] Disabled =~ | On CKéb [slvs6b] Disabled

LO

LO core [sLOena] Disabled (Reset) Mixed signals in LO [sL0enaV] | Disabled LO BC offset [I0offset] (0-4095)

Ch. tagging BC offset [offset (0-4095) 0 “| Ch. tagging BC rollover [rolle (0-4095) | 4095 Trig. window size [window] (0-7) 7

Max hits per LO [truncate] (0-63) 63 # L0 to skip on overflow [nskip] (0-127) 0 Clocks w/ LO disabled [sLOcktest] | Disabled

Invert BCCLK [sLOckinv] | Disabled Invert DCK [sLOdckinv] Disabled BCID skip [nskipm] Disabled

Configuration Reset

Hard Reset [reset] Disabled
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RTB2004; 1333.1005K04; 107338 {02.101 2013-05-09)

ha m Q L ? Auto 40 ns/ Run AN

Undo Delete Toom i) Annotation . 400 mV 1.25 GSa/s 168.8 ns Sample

Coupling: AC
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THANK YOU FOR YOUR
ATTENTION
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