Evaluation of the front-end electronics with dual-gain amplification
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Figl: NEWAGE BG schematics
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1 Introduction 3. Purpose of this study

I -1

- Until this study, it was unclear whether gain switching really
occurs for one pulse.
- The purpose of this study is to confirm this

“dynamic gain switch.”

- «a- rays from the readout plane
(u-PIC) are serious background (BG)
source in NEWAGE (Fig.1).

- “Negative-ion TPC” will help us to
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. Negative ion TPC 4. Performance test
: . electric pommeeeesssssssoseeenos .
- Drift negative ions, not Cathode  field - o
electrons oS MPGDs Eq SEs - A control board, “SIRONEKO" (Fig. 4), was used to:
—> smaller diffusion i SE. SF; : >Fs L j - input control signals to LTARS2018 KO06B
— better angular res.oluicion | @b _—:—> | t <ot the threshold value
- Some types of negative iongas || & — 57|, signal readout - - inject a test pulse
(SF , CS,) have more than one Ircﬂ - . Clectronics |
. . . . I
species of negative ions with ! gas SF, l - Check signals with oscilloscope pulse by pulse
different drift velocities (Fig. 2). to DAQ _ Ch1(Y): Test pulse
Fig2 : Negative ion TPS concepts [1] - Ch2(B): Output signal from LTARS2018 KO6B OUT
- Ch3(P): Comparator state (HG or LG)
- Absolute position along the electric field can be know from the - Fig. 6 and Fig. 7 are static gain mode for HG and LG, respectively.

arrival time difference (SF; and SFz in SF; )

- CAVEAT: SF¢ signal size is TINY; SF¢ : SF; =97 : 3
— We need a wide dynamic range for readout.

- In order to achieve it, we had developed a readout electronics
chip “LTARS2018 KO06B" [1].
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2. LTARS2018 KO6B

- IC chip for the negative-ion gaseous TPC and liquid argon TPC.
- Dynamic gain change:
- Feedback capacitance (O can be automatically switched O
for a large signal (high gain (HG) - low gain (LG)).
- Switch Low gain mode(LG) from High gain mode (HG)
- RESET signal O switches back to HG.
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Figd : SIRONEKO board

charge-sensitive amp.  pole-zero cancellation band-pass filter | | STATE !
-.vaa cireutt TEST IN (indicating LG)
R —LM=1 Rpz _|_ M4 TEST IN
; —} o § L R1
AVDD '\\/Q.p*z o1 t
AN g édﬂ u%\qu40 UA I || Slow
Ctp = 2[pF iVbF” '%/M \ \—_‘ bu I | G W
S pl— i E Cpz =1.36 pF . R2 b} b’ AOUT>
>4 5 Noffset>——
} | i { . STATE
TPENB ' — Slow bias circuit . : :
T | T oo (indicating HG)
1 5 %EIL : I D eV 2R
ML EE—— Y ; SO0 \ Y 2k 8 ‘
i : A
_ B 100 UuA A .
6-bit DAC Vth : - %% 1
POS 5 , | .

Figb: HG mode s
Fig3 :circuit diagram of LTARS2018 K06B [1] Fig7: LG mode

5. Result An Tigd
- Fig 7, clearly seen that gain mode is DYNAMICALLY SWITCEHD ' B TEsTIN

when the comparator is turned on
- Switching gain mode allow us to detect the signal in a wide dynamic range

HG STATE
(dynamically switched)

6. Conclusion

50.0mY y
\.48.0mVY 21,7030 Hz

- Dynamic gain switch function of LTARS2018 KO06B was confirmed for the first time.
- This performance test showed that LTARS2018 KO6B can be used for negative-ion TPC.
- We plan to design new board which has O(100) readout channels.

Fig 8 : Dynamic gain switch
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