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Figure 3. The schematic of the Micromegas detector divided into two regions, the conversion/drift gap and
the amplification gap.
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GEMEFMZEASIC

Fig 5. AGET dic photography, size 8.5 x 7.6 mm’,

Figure 2: Microphotograph of the TIGER chip (left) and the test bench setup used for the electrical charac
terization (right).
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Figure 1: Block diagram of one channel
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 TIGER, IHEP, China
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Figure 2. Architecture of the VMM. L_D

Fig. 2 Cathode Readout Circuit Diagram
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1000
HV 240V, Chip #6, Channel 65
TEST MODE 4 Pixel detector, Imm*1mm®*3mm
- Am-241, FWHM 4.3% @ 59.5 keV
800 -
IN CSA C"R'RF (_5'\'( ) Swith |— PDH [ 1
Shaper Filter) 600 4.3%@59.5 keV
T Energy Out P
[}
LCC Mono- § 1 S
|- stable QO 4004
Mono- |
stable |~ 200 k
Dﬁ > Trigger Out 0 50 %0 180 200 | 280 300 380

Channel
s IEHSIR(SENSROCS)
: § | Detector SxSPFFICZTERE (Pixel size: 1mm x
B ; 1mmx 3mm)
E : Process(um) CMOS 0.35um 3.3V MS
- i Channel No. 64
i Input range(e-) 2k~247k
I ENC (rms) 66 e-+14e-/pF (tested)
i Consistency <3%
Radiation Hardness 200 krad(Si)

FOM=2.4 pJ

(NIM A, 2014, MEJ 2016)



@ Flitzi) ¥ 31

-\5-,'1 & NORTHWESTERN POLYTECHNWICAL UNIVERSITY

{RINFERImIZELASIC
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con ot ] Readout Channel #1 .
’T‘ ’i' ’i‘sx_ouu () AMP_out1[() sH_out1 E’s
Inputl Outputl L]
D— |:>--| CSA Pzc | crRRC LPF AMP NI»L b—o — <
H ; Output
- SCL [ I2Cslave —DDAC _— E
— SDA ©O— control - <]
e AT -
D—l Readout Channel #4 |—_
D— Dummy Channel #2
Test Output
I: 2.5 mm :I
&Y 4 BEFE R
s CZTHEMEE (3mm X7mm X3mm)
Process CMOS 0.18um 1.8/3.3V MS
die size 21 mmX 2.5 mm
£ Input Range 0.2 fC-15fC
N Linearity <3%
Gain >100 mV/fC
ENC 112 e- + 17 e-IpF
Count rate 105(100 kCPS)
Power Diss. 1.74 mW/channel
Application Electronic Personal Dosimeter

FOM=0.5 pJ NS, 2018)
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SCL
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12C slave control

SDA

Bandgap and Bias

DAC_IN<23:0>
Y

>

IN<1>

In

IN<4>

PRES D

Vour Voue Vous

PreAmp

Pale -

A Select

DAC_IN<6:0>

Readout Channel #1

Vshp

Buffer

DAC

Out<1>

Trig<1>|

Out<4>

4 to 1 MUX and Buffer

Trig<4>

(Si-PIN)

BB

¥ 1 REiESR

Si-PINEZE (2.7mm X2.7mm X3mm)

CMOS 0.35um 3.3V MS

BANDGAP Process
= die size

24 mmX 2.4 mm

: Input Range 0.2 fC -15 fC
channels - Linearity <3%
iy . Gain >60 mV/fC
: Count rate 150 kCPS
Power Diss. 1.25 mW/channel
Application Electronic Personal Dosimeter

FOM=0.59 pJ

(TNS, 2019)
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=2 HREETDC(2011)
AMS 0.35pm CMOS

123K ZFIRIBIEADC(2017)

TSMC 0.18ym CMOS

»!

2.6 mm

|

12{8a8ADC(2012)
AMS 0.35pm CMOS

Periphery
DAC & Bias

.« Datainterface
; LDO (test
blocks)

MAPSEIEEFEH (2020)
TJ 0.18um CMOS

INAEEISRAM(2014)
SMIC 0.18pym CMOS

14 EAFHBADC(2021)

GF 0.18ym CMOS
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O FBIREH
v BiEFfR oI RI B
v SR YRTEES
0O X852
v B(RIER: 29 e- + 5 e-IpF
vVIRiTEER: 12U
v B4 IRTEL

8800 pm

Control Logic

W

!

|0J3U0) 1nopeay

— M Digital_out

— [l Analog_out

L ]
:
I To All C:E S:EE:EMODE
84 (FEER
Process CMOS 0.35um
Detectors Si-PIN Detector
Power supply 3.3V
Die size 4.6 mmx8.8 mm
Energy range 0.08~1fC
Shaping time 0.1,0.2,0.4,0.7 uS
Linearity <2.5%
Count rate >1 Mcps
ENC 29 e- + 5 e-/pF

Power dissipation

<4.5 mW/channel

Application

X-Ray Diffractometer
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Shutter

Pre_Pixel_A l l Pre_Pixel_B

Na
\V

is CounterA
c1 Vrefl
T Shift
1 Lec Register
Vtest!
Dis CounterB
Vref2
Next_Pixel_A Next_Pixel_B
SR (hEER
GERT 75 um x 75 pm
BEFIA N 32x32
WMATCE 0~10fC
g 60 mV/fC
FWHAN RFERE 113 e-
iHGEE 2x6 bits
I 42 pWi/pixel
R > 500 k/pixel
RIF FaCTHIR. XXEiniE
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