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Fo RCE Fo RCE ®|n order to cover wide band, we need a hybrid structure of Si + CdTe.
- FOcusing Relativistic universe and Cosmic Evolution :qFOcu;nng ?elatlwstlc umvclerse and (;o;mlc IIEvo‘I)utlond eUse heritage of ASTRO-H HXI for low risk and low cost.
: : : : study of cosmic evolution of deeply-buried super-
Upgrading of the ASTRO-H’s wideband X-ray imaging Y : ply Per* o A-H HXI : 4 x DSSD + CdTe = NGXHT : SOIPIX + CdTe
] . ” massive black holes with hard X-ray
spectroscopy with angular resolution < 15 Heritage of
VGHXT(D440x3) wn:z(ﬁgrlégxfl H%i%(t()g;)) HPD=10"(black) 65cm | ASTRO-H HXI
Wideband Hybrid X-ray Imager(WHXI) @ jpes—SS  — R — = ‘
- New Si sensor (SOI-CMOS) + CdTe hybrid 4 ORCE =F |
- Low BG with active shield, the same concept as 1074 Bl —— = = [ )
thg A-H’s hard ).(-.ra}y detector ,.-:"?l e - ._¢_>~ = % = \ < Zorv <20 keV > 20keV (Goal)
- Wideband sensitivity of 1-80 keV ’ s s = [ l
Tl / | 5= ASTRO-H SOIPIX [(500um)
= > = :
X-ray Super-mirror ® Z—— N Z o : I4mm
" ,' Light-weight Si mirror [ + | g . requirement "
® log Lx = 4248 \l g S 10" : :
- Q,O Multi-layer coating directly on the 1078 |- e S ; < 30mm >
o€ Si mirror surface o log Lx = 45-47 N P R A Package
N P N T e 21000 10* 10° 10¢ 107 108 € 44mm ! >
Unprecedented angular resolution of <15” in hard X-ray z Exposure (sec) | ’ '
The “Downsizing” is still true including deeply-buried ~ We need high angular resolution in hard X-ray e Ql L.
super-massive black holes? band accessing to deeply-buried SMBHs BGO scmtl"ator\(s |}eld counters)
.. 5 6
Mission Req. and Goal 4 OE and FOV Dag. System
Specification of CdTe-DSD + X-ray SOIPIX
Items Requirement (Baseline) Goal S .
OE Si021um. Si280um C1000um CaTe ?55*1”1‘333 fum) v Cate (7s0.0um) 440_c05-50_dw3a h nearby sensor
Energy Band |-80 keV 0.5-80 keV i X T AT i l
Si Dead layer lum (under consideration) - - 1 OkeV T
Si Depletion Layer 260um 500um g(é)(;Plx A 30keV d[ |AEF FPGA | oo\ <SPW
- g Hm CFRP = A OkeV - (MXS) HV Shield €22
CdTe Depletion Layer 750um 750um N Package CdTe Strl FOV Center or SkeV B
° 750 3 , A
Energy Resolution (6 keV) 300 eV (FWHM) 200eV (FWHM) 3 1000Km i 33 S <—20mm—> W
SOIPIX & N YRS 0 0 N 0 |
Pixel Size 200pma (4 arcsect)  100pmo(CdTe), 36pmo(Si) OBL/OBF |y « |30k ERNANG o] FE L/ AE € FPGA
. : SF e——30mm—s LT HV RN
Imaging Area 20mmoeo (7 arcming)  32mmo(CdTe), 44mmo(Si) - (Baseline) [ & aamm—— sy e] VS S(c);ld?(/ DE
Detector Background Comparable to A-H HXI R ——% <0 5 0 5 10 i || =2 AE [€ -
ff-axis ang| i e——
Working Temp. -30C ~ -20C off-xis angle (arcmin) _
——3 FPGA |\
Sensor Housing HV
CdTe-DSD U Kyoto’s X-ray Astronomical SOIPIX (XRPIX) 8 Kyoto’s X-ray Astronomical SOIPIX (XRPIX) ?
CdTe of HXI Y . ) ’ / . ) ’
€0
» Baseline : the heritage of the CdTe-DSD e CMOS pixel sensor based on SOI (silicon-on-insulator) technology {600 N _—
(double-sided strip detector) and its — Thick Depletion Layer and Fast CMOS circuit eCurrent best spectrum. | XRPIX3b-Cz-CSA :
1400(~_2n°
i : --30°C | ]
detector tray of HXI onboard ASTRO-H. oEvery pixel has it own trigger output and analog readout circuit. ®Readout noise 35e (rms) 1200l Mn-K o E
—Imaging Area 32mmo, pixel size — “Event drive readout” and AE=320eV at 6keV in : (5.9keV) ~_ l j
250umo, depletion 750pum . o 1000~ E
H P H ®Fast Timing (~10usec) — Anti-Coincidence frame readout mode : :
—Requirement is already fulfilled. 8001 - Mn-KB-
eRead only the triggered pixels out ®Note that the spectral ool (6.5keV)
— Fast Readout (~2kHz) oot feescey peove performance in the event " ENC 35e(rms) J
. == Jf\—_ CMOS Circuit Layer -
* Goal: We are developing a new CdTe- ~ Bright X-ray Source - s 'IT-'i P driven readout is lower ‘0L AE 320eV (FWHM) R /
. . . 200 nm BOX (Buried Oxide) ] -
DSD with IA 8.3mmo, pixel size 65pumo eFrequent Reset ! J‘ / 3 . than that in frame mode 200/ J S
and depletion 750pm for FOXSI2. = Low Dark Current ., et peD ( = (AE=620eV at 6keV) N O e e e A
: : : 725 um = ' o 1 2 3 4 5 6 7 8
— We will develop the large size of the — Relatively High Working™* oo - \ Resolved MnKo and MnKB
High F?.Ies?srlis\(/)i;ngzEI'strate n- 1 esoilve n an n
detector for the goal plan. Temp +L ) W, \ 1 *WVe are testing new in frame readout mode
Xorays improved devices.
Tsuru et al. SPIE (2014) (astro-ph:1408.4556) Takeda+2015 JINST
° 10 : : i Schedule 12
Mosaic Plan of XRPIX Large Size device : XRPIX5 —
- o1 ot o
: A N e XRPIX5 was delivered
5 Eo 03, 3 on ~10 Dec 10-12 1-3 4-6 7-9 10-12 |-3 4-6
R o R ; Thin dead lowT New process
mm 888.1S __ 21.888 mm ®|A of [4mm X 22mm i Iayer in Bl anneal 5951'- EI‘OdUCt & test )
36umo, 384 x 608 pix |
3 . . > saaiaias L ; XR4  XR4b (modified XR4)
9 o ® Q g © 4, 3 = . ssssunnn oW Noilse
- §x3 B < Wl £ eNow preparing " L test Erod HCt test
g% | o & Z H HHHHHHH —_—
mm 888.1S 21.888 mm paCkage & PCB. :§ EEEE§§§§§§§§§§ Low cross XR3 AXR | dXR6 (TEG) 4
“ ' 3 Y test,  test desing & product test
g T XRPIX5 Large Size _ __ :.- S8 - talks q 4#
5 &é o E ggﬁmx?s&epliiiezlz XRP|X5 XRPIX5 Large Size 2 | | . XRS
o 53 T shipped in 608 x 384 pixels il B Large size product test
S e Dec. 2015. . + i 4
] 3 24.6 mm : [} ] 2015/ 10ERR “ FEAsRENEEEEEE d . BBM
21.888 mm |" esign
Tno dead region 24.6 mm :{ Tray & test
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