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VLAST-Silicon Tracker and low Energy gamma-ray Detector(STED)

⚫ VLAST main scientific goals:dark matter detection, high-energy

time-domain astronomy, gamma-ray horizon, and the origin of cosmic

rays.

STED

Composed of 22 detection arrays

⚫ STED components plan:
➢ It consists of four identical detection arrays that are closely

combined in 2×2. The effective detection area of each layer is: not

less than 2.8 m × 2.8 m

➢ The detection array has a total of 1376256 silicon strip readout

channels

➢ The detection array has a total of 1376256 silicon strip readout

channels

➢ The total equivalent capacitance of each channel is ~ 100pF

⚫ STED’s main scientific goals:  

➢ Used to measure high-energy photon (electron pair) tracks and low-

energy Compton effect photons

⚫ Requirements for the chip: large dynamic range; low noise; low

power consumption



SiReadout

Readout Channel #1

Dummy Channel #1

Readout Channel #2

Readout Channel #15

Readout Channel #16

Dummy Channel  #2

Test Output

Test Output

 Output

 Output

 Output

 Output

CSA

Trigger Out

-A1 1 1

LCC

Cf

Rf

PZC

C1

Rpz

-A2

R1

Vref

C2

Discriminator

DAC

MFB PDH Buffer
Energy Out

R2

PSC

VA140/IDE114
0

SiReadout

Dynamic Range ±200fC ±200fC

Noise 784e- @100pF <800e- @100pF

power 
consumption

290W/channel <270W/channel

Number of 
channels

64 16

Trigger function None 

Digital output None None

⚫ Typical positive charge input：
ENC=465e-+3.1e-/pF

INLmax <1%@0-200fC

⚫ Advantage：

➢ The preamplifier using dual power 

supplies reduces power

➢ The large-size input device operating in 

the weak inversion region reduces noise

➢ The shaper circuit improves the signal-

to-noise ratio
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