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hlstory of the XRI\/I

« 2009

InGaAs sensor (via Fermionics) SRECHsSs
STURMZ2 asic (via MOSIS)
« 2010-2014

2010 STURM2_eval PCB

2012 STURM2 motherboard + 20dB |§
amplifiers + PGA fermionics InGaAs Jig#
assembly

2014 IRSX variant
e 2015-2016

Belle 2 TOP boardstack + custom
[0dB,20dB,40dB,60dB] amplifier
assembly + InGaAs sensor/preamp
board




history of the XRM

e 2017-present “SIXRM”

- Stanford NanoFab manufactured Si strip sensor for this project

- 2017 Si sensor wirebonded on custom PCB T

AT UL

- 2018 Si sensor characterized '
- 2019 Si sensor + preamp board + TOP boardstack deployed in HER U ;

LU LU L UL L

e 64ch data collected 2019-11-15 through 2019-12-12

* https://lyoutu.be/IVVIYGwrBql [first light!; spans 1 day]

e https://youtu.be/OpOLB1oA5y4 [reprocessed in 4k; spans 4 weeks]
- 2020 carrier revFk PCB fabricated+assembled

- 2020 preamp revD fabricated+assembled (reduces/eliminates oscillation)
- 2020 designed laser diode pulse board, controller and associated optics

 to further development of amplifiers/firmware/readout software
— 2020 all 3 sensors died?!?

- 2022-2024 designed new sensor PCB (for Si or InGaAs sensor)




current status of the XRM

* need to wirebond more Si sensors (with 64 or 128 strips
connected)

— only 6 unbonded Si sensors remain

— one Si strip sensor was recently wirebonded (with 42 strips
connected)

e can be used for bench tests or at KEK In beam

* have new PCB design ready; waiting for feedback from
wirebond vendors to see if they are willing+able

* should also try bonding InGaAs sensors to new PCB

- have 3, but Fermionics is willing to manufacture more for
us

* need to modify asic control/readout firmware to be able to
acquire data every beam orbit (currently requires 33us)




future prospects of the XRM

e need to find another sensor:

- need a continuous supply of sensors
— needs to be practicably wirebondable
— needs to have a 50um-100um pitch

— needs to absorb significant soft x-rays

— needs to respond quickly to stimuli (~2ns)




backup




backup

e 2024-08-07.XRM-status.pdf [shows SiI sensor variants and new PCB
design]

e 2022-08-09.state-of-the-SuperKEKB-SIXRM.pdf [slide version of 2021
poster]

e 2021-04-22.XRM.US-JAPAN-symposium-poster.pdf [geant4,
mechanical, XRM boardstack, Si sensor, control/timing data
acquisition, laser/bench testing, 2019c run results, new preamp board]

e 2019-04-15.XRM.US-JAPAN-symposium-poster.pdf [shows motivation,
geant4, Si sensor, laser/bench testing, mechanical, IRSX, TOP
boardstack, amplifier PCB, readout/acquisition]

v


https://www.phys.hawaii.edu/~mza/presentations/2024-08-07.XRM-status.pdf
https://www.phys.hawaii.edu/~mza/presentations/2022-08-09.state-of-the-SuperKEKB-SiXRM.pdf
https://www.phys.hawaii.edu/~mza/presentations/2021-04-22.XRM.US-JAPAN-symposium-poster.pdf
https://www.phys.hawaii.edu/~mza/presentations/2019-04-15.XRM.US-JAPAN-symposium-poster.pdf
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channel/amplitude combination (arb. units)

"data/HER/selected/a-smattering-of-interesting-XRM-data/2019-11-15.075530.waveforms"
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"data/HER/2019-11-26/2019-11-26.135417.waveforms"

1280

sayaunqu

e
I
3

O OOOMNI P =0 OO ©AIN N INLOONMMM NS < St MMM MLOLOLON NNNNOO O © el = N SO O OO0 O SOOI MM 0 OO NIN NN MMM MSE < PSS SHMMMN MU NN OO O NSO OO0
2222333322223333222233332222333322223333222233332222333322223333000m QOO0 Uoom 00O O 0000 Uoom OOOW 00O i
MNNFOMNHOMNHOM N SMNHOMNHOMNH SMANHO MNHOMNHOMNHO MNHOMNHO M NHO M HOM NS M RO MNHOMNHO M NHOMN O MANH OM N OMNHO MRS MNH OMNHO MANHOM NHS M NHO ANHOM NHO

E 4 E

it

200

(vw)
Y3H

NP S—

m

&

127
095 -
031
001

BCM

512

4608

4096

3584

2560

2048

1536

1024

(s31un "gJe) uoneulgwod apnyjdwe/jauueyd

RF bucket #




"data/HER/2019-12-03/2019-12-03.115345.waveforms"

600 1920
n
— 400 Id 1280 2
g g
w c
TE 3
200 J 640 'E
. " 0 320
127 et ! ; : : . T— . —— : " . ’ " 9
" 020
i iy .. Ay A 5 e - e - A " " - Sl 4 I . | " & "’ " L A - A " il . o, . " " L o L 4 e L bl A ?%i
: - . . h et + b — ki e - it oy = : : kit i . e b e ot e et e - - - 037
371
1 " . i & ‘ § . i 351
&1
336
" n " e " L, i §o e ind, il J-‘J " btk Aolands b ! " N b i J, Indvigreh by [N I;A ool " v 4 " . ki, bl skl ol o I |“ Lo Aok, J‘._. b oy ) b It Ak rebbisd [P N " 236
: i 136
i " 1 " " ™ \ A Y e i ai L o 4 . ik ik " . " y " i pwpn G3e
322
4 ’ b, " L " ooy . 4 " TR . 222
032
335
yro s o e L L " 2 Iy " hela e e Lk Iny b ol Lo, M " sl o \'A " " " & Ak ST ¥ (W " L W oty i N Aol Ju o " | de L oy P ® - e b ek it " Jodovgril " | 235
i 135
" bk r i Ay 4 e b Aok v oder A Lo . Aok o " o, el " . ! I\ h b r ! . " g;g
" " o R, " L ool . . T " sl . " - st s 223
123
’ : - 023
e b b ol hoiar oduks ol e i Aol dadcns Jol dedenaadi R g sy Ty Py BT R 1] 1A dod A e e dentodh e ko J, bk el o S 9 ) Vo ” Aol & e n ? e vy bk heals e ot dndk e ™ bk Ll ods LNy ! T ¥ S b '3 i Fes ) ol L L o R ¥ 332
134
. i G " ik i A - N A - Ak 4 " W " i T ‘. ] i 534
324
095 R s e = » ik ] i ; i . bk sl o » il s - . P 324
124
. o ' & o - i ! s e — o : . 024
i 333
i . il Ll i ol Fam ) 4 e I Joak Ak " . " Fa o | l boi J dorhdan bk by " el " e - ok s " o o " - Lo vl dustesnaliona L - TARTS | " W o Lok " i ivbivkomrirl
" . f iy y " e u fharopei " fo " * Y ¥ 4 o Y ot " ety 233
133
" Aol A " " Leb kot " " Iw) ) o TR n ol A e 4 A e b oW " 033
Pt rteertlsgpme o i e e ey ' ek ot . et e et et o . e e ¢ - e : s . 033
o e DT IS , ) ] . i beca L el PO PRCRCON, O et b s i " PO TE i ] . \ il ? L . . s ] " ) MY it s i bk " il o L 555
o i " i . i : 5 . 125
i 8 i e it e gttty it e y iy ettt e o N L L 5 it e Rt S ol s ey ey o aua e I . ; i ggg
" Lokt A L o ) ks b e 4 bt et ok " L 4 A Aorark | fymny oy h 4 " Lokt Lo 4 L il " J i s o 4 " o N - ok e - o PR . ke
kbR b A g L U L A U s i ul s T e B T L L e e L L e B L e L L s L kb L i ,mmmggg
s s o i o, 1 r kg ek I ol ok s o sl A )\ S v N ol A, ) ol el " e 032
326
Kooty haphald o) —_ ok Pt " . ity TWIBSEFVON U 5 Ayt o o RV | i | — L A " - el bbbieyiciigiinbpbomy L rcbpre L Laiiiy | I WIS | " PRU R S ok - T S PN SR WPV N SN S N N BPES, 1
s < . - 4 - e " N . s % o ok " — s 128
Aty At s s A i T R P oy s ¥ L e L bbbt b el ) i A Lk bl ¢ i L s ) sl AL T Lt b g Y e Lkl L Ll ) el MK o o g el b e 1 L )t kA Lk T " (M Lit ik A 4 357
o 1 ek b s ol b . " L 4L . | " . gl L " Jals s L inke - & o 231
Wy b 1 VAT AR A s it ome R br e A i L T oy o e e LR S B e L e L i L G A A ) SHIH :
131
) i N . L) . y . G 4 . - H. ” (A i s ™ &1
L L L T T e e L i D L AP e F et i e R W L R T O L e FAPT N gy 031
\ N . . . . , : A # " ‘ i |
Brsmoreamtitetrineferme ey onodetyimo “‘ (L taL Gt L U T ik it ! .“ i B T ““ SNt gty 'r‘ e s L el U T A Timmipes A Wl G\t i T e U B L R R A R R T R A e e ik %%;
o J i S e .
A o et memmmm g haby m e T i wWWWWM VRUGR e ol L ‘n|WMMWWMMWWWWWMWWM'WMMMWWMWWMMWWWHMw fp i Mfww g vmeMmeu 927
]
Q

.;mtmmwww%wm (R ﬂw‘wwrww\\- ikl ,\ bt “‘ i MWWMM\ i kit i uw e ,m-\ Ll Ll L \up\m‘ A A A mlw Ul ‘“ Hoytihe Lt it T by s R B w-upu ikt ko i i Lk

" - ik . ok
M fmﬁr\m“ i L L el At "w-u At i G 300

063 pyy e Ly D bl & et L G m”v| b o et ik sk il Ll o UL o e e Ltk bl L uu i \‘m:w\ T g mm”m M B e wmvwmrmnm R Al Ll A v L s \[ln\;kw\[‘\ r\lvwv‘ e w‘\ i ”w Uil w|HuHM‘l LA i e ‘I"M (il AR R L M‘m" Wl
A0 A A A A S AN A N s AT A A A DA P A M A ”WWWMWMM*M*WWWWWWWWMMMMW 060

i, k01l A e e s i A L (i U T ! i Ll il ww Wkl bl s e i el g Gl i o L G L L e A e i s b '*WWWWZ
WWWWMWWMWMWWWWWWMWWWWWWMWWWWWWWWWWWWWWMWWWWWWMWWWWWWWW WWWWWWWWWWWW" WMWMWMWWWWMMWWWWWWWWWWMWWWWWWWW’WWWWWWWWWWWWWWWWWWWWWMw rvimimp

g M I i e WM WWW o A Bl WW w A~y “W‘J i \MM T s Gl i w.% A s WMM\ L ST W L i M\W\ﬂw i W W

il WW W WW‘: VWW ”N wwmu m HW"W W Mm m i ;‘Wi VA WWW JIW‘ W‘\WW: it ‘JWJ“ MWWWMJ\ u| WJWWW\ W“MW‘W“ il ‘“ MWWN il mlwm Mwha rlw ‘ WW\ MJN i ”W‘J WW WW “M\ % g wi;w | il :M\wmlw WMWW% i u[ i MI\ w:mu }WW ‘li b W‘ il T ‘ m ‘W‘WW WWI‘ i :| WW \:w"u.lw W\; Muw wwuwvwm

At e L by i e e Aot i A | Uiy LA A fl # H AV U o A | ‘ \ "

"f-‘w‘ i ‘m’(\ DL e i \ A M.'ﬂ e MW“ Iuﬂ‘ ?' L ’% MW M 1 7‘"""‘\‘” WAdi g ww“\.- m 'q ‘f e T Wiid H‘ i wml e f" i "wm\ T m‘nu. il i s ”\ g y 'fwumuwlf("'ww

AN oereeyn WWWW ‘WWWWWWMMW S —— HI‘IWMWWWWW S S ‘:l‘WWHWWWW ‘me ey wwmmwm‘wm rrrre ‘Mmmwmﬁﬁ‘m? ~ ‘_“ vy

LAk kil g ‘ M’Wm Y - ‘ : it TR WWWMWWWWWWW | e

mewm'mfww oo mm PR mewm p(ﬂ.w rm'm ke mwwmwvmw e nm w%w-m MO ATy mwm«u ‘WW‘WW'&Wmirr A U.mw i MW

WWWWWWW”WWWWWWWW AT Mmmmmm s WWMWWWMWMWMWMWM e A0 mmmwwmmmwmmmmwwwmwww :

(AR W Lk L (l T L L A L el Ll 'HI|"” (laialiuLi

O OO

SO O

channel/amplitude combination (arb. units)

NWO WO HN WO WO NI HNw
gco; = 8

OO0 ONINNHHFHAGOONNNN UG NUIWW WWE RS B AR AW HWWUI NUNUIRNNNO SOOI RN NN O S Of

A
’W"’T‘WW"W D il

ety
IR b oA s
i H\m“w VR "I

i
WMWMWWWWMM

uwww\m-‘(y\-‘u L Ll .‘Mm T T

0
30
031 L ” hoctprdingisiih et ikt ki o et AT L e it L . » " o L 20
e 2 1 e e A A e e e '1TW\FTIF1TIT\FIFY'\[\\\V‘WI\I1\‘r'l‘\\TW“"TTNW‘f!"\'"‘T"ff\"“"\‘WT"\T"\I"?‘“FIIWVT"TV‘flT‘\\T\rv\IWTFF\\!\\TWN‘T'T\'\' SRR B A S B 0 M 0 e R
AP AR oy ¥ A i AR e A o Uit s ot LakL o) iy i U i TP A et A s ¥ o fpipmsie ¥ A s LA AN ¥ ¥ e i t PP A MR ey "gO
i ikl o~ A . Ay i b o o n m o fen A ; s o . o i . J n , " [}
¥ ! iR A " ey e " T ooy " i I " sty o eyt u h i Nk aan v iy e lidtasnin ey A L s A e Rty e P u "%
L TR O I el T h . . b A Lol L | e . " o TSR N s TR O I V) ) TP ik ) L G o . TRt . PRIt TSN MRS Vyeviid ROUR, 1,1
VGG  B e 6 S 52 0 S 0 e R SR S 0 S e ¢ L O e I A OB e e <
o ok N " " " " , " . o " . A 00
u L g u " bty poverayn ! 0 " 1 ' ey i Y RS ghaping / Py " LCu L e bt o .

" , 3
p— s —— - . ; - - —— - — - 2
" v A " 5 . ol . A l b " e " " i A " -l e m [)
u G " s %
" , " POIRPRINyT PRSP ' il ARSI . \ VIRE SV " . s TR VPPN i USRI P ; \ ; A il 1 o A L " " " il . " kA bt Kol b 20
T b0 BB et S i M Bt e B | 4 78K 30 %0 R ok W i e o€ R Bl R g e B B e e i i R o i e o SRR i (i R Ba e ot ki Lt 1 Bt ) o s LGB B e ) i ) o Rt a0 i Wl i e e B e Ty e s 10 Gl T e ) Jhal 0 5l Bt Db it B8 1S e R R M A 16 R i i B Dk B S B P 2 i B i i i D i e e i S M o G Ea e e i Yrelrs dda B Ko B e G g N B e N O i T R S G Lok A B LUks 1 e e B 2 i s e e 0 B A i 7 ”T\Tlo
A pyoh " i i A A " o " 00

" f i T T e par ) g sl f Py t r usamu f P s by (e
3
. 2
1
’ s A . " " " ¢ [
T L | ey 12 oy e ) jika 3t 2o g BE 4 Ty b pwe i o Kl s B o ) 00 Bt pd Sy | o A 9 38 29 5 § B2 s o Do ot o ) g b bl fleg 2 G 2o B Mt Mhan o S B e T Y ey b g3 e 0 G G bt o M D 6 L Gt e 05 e v A0 e R s B g o | | S B0 8 for b s ) R 0 S B A it [ G b o D ¢ LA g g A i e 23 | T L a0 Ve ) L i i i o it O M o Ak B e R BN B S Aok S G O AEhar 2o 7 o B B S POt 24 B BO Bal O G T 70
sy o e — . —— S b Pr—— . T ——— : i o v oAl Mo b g o 5 TR e SRR e - R T - s 00
o o R NpP—p— " o ’ " " . ‘ " i " - %%
ommmm - 4+ e L R o . i 4 4 01

s HMINAIN IATAIN | \ HINNIA | Il | NN ALAAA \ i
1024 1536 2048 2560 3072 3584 4096 4608 0 512

RF bucket #




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

