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Introduction of EASIROC chip

EASIROC (Extended Analogue SiPM Integrated Read Out Chip)

32 channels inputs

HV adjustment (4.5 V, 8 bit)
Amp, shaper, discriminator
Analog (serial)

discriminator (parallel) outputs

RN

&
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Introduction of EASIROC chip

 EASIROC (Extended Analogue SiPM Integrated Read Out Chip)

— 32 channels inputs

IN2P3

— HV adjustment (4.5 V, 8 bit) Omega
. .. LAL
— Amp, shaper, discriminator SPIROCO
— Analog (serial) Shaper W
— discriminator (parallel) outputs (Variable shaping time)
25~ 175 ns

VDD  VHI

Double gain (1:10) rrr,,eressIsCssSEEsSsSss \\\
* High gain (10 ~ 150) . D /A

* Low gain(1~15)
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Introduction of EASIROC chip

 EASIROC (Extended Analogue SiPM Integrated Read Out Chip)

— 32 channels inputs

IN2P3
— HV adjustment (4.5 V, 8 bit) Omega
— Amp, shaper, discriminator SP:RocLoAL
— Analog (serial) Shaper s R
— discriminator (parallel) outputs (Variable shaping time)
25~ 175 ns
VDD VHI
Double gain (1:10) Y
) High gain (10 i 150) i " Hold Anaio out
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Introduction of EASIROC chip

 EASIROC (Extended Analogue SiPM Integrated Read Out Chip)

— 32 channels inputs

— HV adjustment (4.5 V, 8 bit) (Ssl.ﬁ\;vp?:gl’:ienzgggz)ur:s) L'o’:rvi:;a

— Amp, shaper, discriminator
— Analog (serial)
— discriminator (parallel) outputs

M- S

Channel 0

S RN

in_calib 5{:11 - Hold
calib inplt% e ‘1
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-
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EASIROC evaluation board

* 1/O components

Analog I/O

e MPPCinput (32 ch)

* HVinput

* Analog output / probe output

. . .g*z supply
Digital I/O

« NIM level input x 5 (400 Mbps) o “FPGh g

* NIM level output x 5 (~1 Gbps)

e LVDS discri output (64 Mbps) 3 | [

. SiTCP | \M ‘
T RN

On board ADC and TDC » \\\ ‘

« AD9220
e Digital MHTDC in FPGA

Power supply
e 6V

Z#l=Backup®@



EASIROC board evolution Qépen'rt

VME-EASIROC
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VME-EASIROC {4k (L ER)

SR

MPPC Input channel

32 ch (one EASIROC)

ADC part

pipe line ADC (AD9220)

Dead time ~ 100 us (due to firmware logic)
Not support fast clear

Not support zero suppression

MHTDC part

MHTDC in FPGA by using free run counter
LSB=1ns

full window 1 ps

16 hit/ch, 255 hit/event

Dead time less than 10 us (depend on # of hit)
support fast clear

DAQ part

event by event readout
single event buffer

* transmit time is included into BUSY
Transmit time less than 15 us (probably, depend
on data word)
LSB event tag can be received

VME-EASIROC
MPPC Input channel

64 ch (two EASIROCs)

ADC part

pipe line ADC (AD9220)
Dead time 14 ps

Support fast clear
Support zero suppression

MHTDC part

MHTDC in FPGA by using free run counter
LSB=1ns

full window 1~ 4 us

16 hit/ch, 255 hit/event

Dead time less than 10 us (depend on # of hit)
support fast clear

DAQ part

event by event readout
multi event buffer

* transmit time is not included into BUSY
Transmit time less than 15 us (probably, depend
on data word)
FULL event tag can be received



Package of MPPC readout

Fiber Detector

SEHT7AN—ZEEL,
hit fiberhvi> R i & B8 R

BFT, CFT

Readout board (EASIROC board)

32 ch MPPC board

30 mm

Scintillator hodoscope

° N
® 00000008 e annooanne

» DOROEAEE  ARAARAAR

64 mm

Single MPPC board

d=2mm




Package of MPPC readout

Fiber Detector

32 ch MPPC board

© @
_Mnlnulalals{s[sk Nala]a]s]=[=]=[=L l
—

30 mm

» DOROEAEE  ARAARAAR

64 mm

SEHI7AN—FEHE
hit flberb\bmﬂméﬁﬁﬁk

BFT, CFT i

Scintillator hodoscope Single MPPC board

d=2mm
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Beamline Fiber Tracker
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Beamline Fiber Tracker (BFT)
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BFT performance

* Advantage of Fiber Tracker Summary of performance

* Time resolution 0.62 ns (o)

Fast timing response * Position resolution 190 um (o)
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Cylindrical Fiber Tracker
.« fEE

- HIEI: OFF (E1TH)
« EFvRILEEAHL
- 4 HE

- B RS R

L IRILE—REESHTF R

@

akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akawaza akazawa akazawa akazawa akazawa



akazawa akazawa akazawa akazawa akazawa akeazawa akazawa akazawa akazawa akazawa akazawa akazawa akawaza akazawa akazawa akazawa akazawa

Cylindrical Fiber Tracker (CFT)
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Cylindrical Fiber Tracker (CFT)
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CFTO&E:AHL
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Backup®
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Backup®

EASIROC evaluation board

* |/O components

Analog I/O
e MPPCinput (32 ch)
* HVinput

* Analog output / probe output

Digital 1/0

* NIM level input x 5 (400 Mbps)
* NIM level output x 5 (~1 Gbps)
e LVDS discri output (64 Mbps)

* SiTCP

\\

On board ADC and TDC
e AD9220
e Digital MHTDC in FPGA

Power supply
e 6V
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Backup®
* 1/0 components Inclusive jitter
Analog I/O ob
« MPPCinput (32 ch) -
* HVinput s
* Analog output / probe output 8ol
sol

Digital I/O s
* NIM level input x 5 (400 Mbps) “F
* NIM level output x 5 (~1 Gbps) 20
e LVDS discri output (64 Mbps)
e SiTCP 975 280 285 0" R —

w775 TDC [ch]

TDC LSB = 0.19 ps
On board ADC and TDC

e AD9220 Inclusive time jitter
* Digital MHTDC in FPGA 270 ps (o) @ Vth = 0.5 p.e.

Power supply

e X6V @
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Backup®

EASIROC evaluation board

* |/O components

Analog I/O Test with charge injector
* MPPCinput (32 ch) « MPPC gain : 10°
* HVinput

* Analog output / probe output

| Charge measurement with injector |

Digital I/0 I
« NIM level input x 5 (400 Mbps) wE
* NIM level output x 5 (~1 Gbps) -
e LVDS discri output (64 Mbps) i
« SiTCP wE
On board ADC and TDC [
* ADS220 1= & ,I
- Digital MHTDC in FPGA 505 970 | 940 960
ADC [ch]
Power supply Pedestal 160 pC ~1 p.e
« *6V @
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Backup®
* |/O components Digital multi-hit TDC in FPGA
* Time window :1 pus
Analog 1/0O « L1 buffer : 16 hits/ch
 MPPC input (32 ch) * Event buffer :512 hits/event
« HVinput * Leading, trailing detection
* Analog output / probe output TDC correction can be possible by using Time Over

Threshold (TOT) without ADC measurement

Digital I/O

_ Correlation between
* NIM level input x 5 (400 Mbps)

leading time and TOT

* NIM level output x 5 (~1 Gbps) B - e
 LVDS discri output (64 Mbps) < 900f R Moanx 4374

. s L R %3 S Meany 7694
* SIiTCP 3 o R RMSx  7.554
On board ADC and TDC 800 s b
° AD9220 750;_ ..--—‘-‘W"'
« Digital MHTDC in FPGA E Rl 4

E S i

Power supply r S

+ o R o ok
* -_— 6 V : x4 -ﬁf: .
. A sl s it yeyy 1 | LA g4
10 20 30 40 50 60 70 80 20 100
Wicth [ns)
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Fiber Detector

KURARAY scintillation fiber Photon Sensor (MPPC)

> E_ D_ F mi;.l- 'l‘i : DDDUDDUQ: UGGUDEDD: :
. BERRSMRRE - MPPCELAR
+ :DDDUHHDCJ QQ.DDDQB @ :‘ Compact PCB

ﬂlmn‘mum 32 Ch MPPCS
| B |.W-‘c“ln\ X

1ARD T 74/ \—%1MPPCTind>

I7AN—FRAHLE . "
BFT:320, CFT:~50002 | =~ & 7 v 1)L i i L B

@

akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akawaza akazawa akazawa akazawa akazawa




akazawa akazawa akazawa akazawa akazawa akeazawa akazawa akazawa akazawa akazawa akazawa akazawa akawaza akazawa akazawa akazawa akazawa

—=Ti B VEB] “UVEET P
— 1 .

f
== s\

— D7AN—EBEEAFEHRE

— 5B AIKIZT7AIN—FERY

~ BEDXATIZAN—ZFETE

/

gt E BN N\
AR

El TE HEfE D fE g % 55 <
LHMRECEETREE

= 274 N\— L EDEE @
)/

akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akazawa akawaza akazawa akazawa akazawa akazawa




