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o 1 | Spectral CT and Challenges on Detector Technology
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Axial scanning
Single-detector CT

Spiral scanning
4-multi-detector CT

Spiral scanning
Single-detector CT

Multiple breath holds

2 Breath holds 1 Breath hold (volume)
2 Breath holds (detail)

CTA & postprocessing

70 cm

Rot.time: =5.0s Rot.time: 1.0s Rot.time: 0.50s
Pitch: n.a. Pitch: <1.5 Pitch: <1.5
Slices: 10 mm Slices: 3-8 mm Slices: 1-3mm

Spiral scanning
16-multi-detector CT

1 Breath hold
(volume & detail)

Rot.time: 0.42s
Pitch: <1.5
Slices: 0.75 mm

[Tz

Spiral scanning
264-multi-detector CT

1 breath hold
Low kV imaging
Robust low HR cardiac CT

Rot.time: 0.30s
Pitch: <17
Slices: 0.6 mm
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Dual Source scanning
2128-multi-detector CT

free-breathing
Dynamic imaging
High HR cardiac CT
Dual Energy

Rot.time: 0.25s
Pitch: <3.4
Slices: 0.5 mm
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Zf7CTAH: a2 #H#~0.25mm,

Future scanning
Photon Counting CT

Spectral imaging
Al-operation
Al-reconstruction
Al-analysis

‘T}:zf

Rot.time: ?
Pitch: ?
Slices: <0.25 mm
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Dual exposure system
(LE: 45 kV - 2mm Alu & 50 pm Tin, Dual layer

> kV-Switching HE: 100 kV - 2mm Alu) (0.3mm Csl, 0.7 mm Cu, 5mm sl
LE

> WE (Dual-Source) LE
HE
> WERNEE (Dual-Layer) :
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Dual layer

(0.3mm Csl, 0.7 mm Cu, 5mm Csl)

LE
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pulse height (keV equivalent)
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Photon arrival time (rate =3.36e+006 cps)
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o 2 | Progress on Photon Counting Detectors
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20198 Varex Imaging (B&E#M) {EtRHEFiTEIRNZELFDirect Conversion

2019EDetection Technology(DT) WW;EEFsFitEUFMEZEASIMULTIX

2020E11 BGEWEREE (deep silicon) #FiMZELEIPrismatic Sensor AB (IizHt)
20219 B Ege2BWEEERE (CZT) FNEAFRedlen (MEX)
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Scintilator

CMOS
Camera
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YA Siemens NAEOTOM Alpha Phillips iCT
BRI 244K 1.6mm CdTe 2mm CZT
BERT 0.275 x 0.322 mm? 0.5 x 0.5 mm?
mssen BERE DS e
I 7 - 260 e
wHTHEE - 15 Mcps/pixel
¥ - 3mW/pixel

50cm FOV, 5.76 cm Z

MLEF (isocenter)

pu——

50cm FOV, 1.75cm Z
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o 3 | Development of Photon Counting CT Detector @ Tsinghua’ group
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t e Linear Array ROIC
(I L i 32 ch 1mm pitch
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PIX_v1

32 x 32 array
100 pm pitch

PIX_v2

64 x 128 array
150 pm pitch

HPIX detector module

16 mm x16 mm x1mm
500 um pitch

PIX_v2 detector module

19.515 mm x9.915 mm x1mm
150 pm pitch
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g 5] BERT th e R BT At T2
(pm x pm) (e) (ns) W% (nm)
Medipix3 256 x 256 55x 55 2 80 120 3 130
Pilatus 3 60 x 97 172 x 172 1 123 110 3 250
Xcounter PC 128 x 128 100 x 100 2 - - 3 -
Eiger 256 x 256 75x75 1 >120 30 3 250
Samsung PC 128 x 128 60 x 60 3 68 - - 130
Siemens PC 64 x 64 225x 225 2 - 20 - -
LT L iinnllll - ChromAlIX 2 22 x32 500 x 500 5 400 10 3 350
XPAD3 80x 120 130x 130 2 127 150 3 250
HEP-BPIX 104 x 72 150 x 150 1 - 20 3 130
PIX_V1 32x32 100 x 100 2 75 100 3 180
PIX_V2 64 x 128 150 x 150 4 67 100 3 180
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keV FWHM
Ce CeO, 34.57 6.60%
Gd Gd, 0, 42.76 5.84%
Er Er,O, 49.10 4.74%
W W powder 59.31 6.46%
Pb PbO, 74.97 7.11%
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ASIC Evaluation PCB

FPGA Development
Board

Evaluation PCB

ASIC

PC Control Software
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> 0.5mm x 0.5mmi&E=, 32x32p%5!

> B EEEEREEIME A HE

> EfEEHITEER: 72Mcps/mm2

> 9. 150pC (300Mcps/mm2 @ 60keV)
> EE: 10kfps

> IN§E: 130mW/cm?2

T

Hpixla ASIC

Fanout PCB

Sensor
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High resolution at low dose

Get an unmatched level of detail at full dose
efficiency — to evaluate fine structures in all
anatomical areas.

High resolution lung CTA

Scan mode: QuantumPlus

Image type: 70 keV monoenergetic
Reconstruction: 0.4 mm, 1,024? matrix
CTDlvol: 3.57 mGy

Rotation time: 0.25 sec

(R

Ultra-high resolution at standard dose
Quantum High Resolution helps you evaluate fine
lesions — using the highest spatial resolution ever
provided on a CT system.

Ultra-high resolution abdomen CTA
Scan mode: QuantumPlus

Image type: Cinematic VRT
Reconstruction: 0.2 mm, 1,0242 matrix
CTDlvol: 6.26 mGy

EOHHET

High resolution in cardiac imaging
Visualize small coroi vessels, stents, and plaques
in high resolution without motion artifacts.

Coronary CTA, stent follow-up
Scan mode: QuantumPlus
Image type: Cinematic VRT,

70 keV monoenergetic
Reconstruction: 0.4 mm, 5122 matrix
Temporal resolution:66 ms

IO BETEBK R
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