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63w ) � f ¥ 6��6jð; æ�¹b, ú�Mï5PfØÆ����B, ýE
¸�Øýi���-, �ù¢Kûß�Mï5PfýÇ(�Njð�Ø¾����S��(Æ�5ï(Application Specific Integrat-

ed Circuit, ASIC). ��, FGST
�ù¢Kh��(�Glast Tracker Front-end electronics (GTFE)�Glast Tracker Readout Controller electronics

(GTRC)¯G[7]�AMS-02
�ù¢Kh��(�
VA64 hdr9a¯G[8]��i(�P¢Kk�
(Dark

Matter Particle Explorer, DAMPE)E�ù¢Kh
(Silicon-Tungsten Tracker, STK)��(�VA140¯G[9]II. ,�v-Mïûú5ï	éIntegrat-

ed Detector Electronics AS (IDEAS)lø�128�S�5wûú�(¯GVATAGP8[10–11], v�(
FPGAúËE®a¢KhUCûú5Pf�§6ûß, �°�ùE®a¢KhUC�á÷ûú. (ù5PfûßÛL�øs��ýÊ'ýKÕÆ, M�E®a¢KhUCÛL���¿*P���5»�P(Minimum Ionizing Particle, MIP)�Í�KÕ.

2 E®a¢KhUC,º�-5Pfûß��(�E®a¢KhUC:å,è~lø�§�UbE®a1 (Silicon

micro-Strip Detector, SSD), ;�1768aP+�®a�N�El���. E®a¢KhUC�:ø:
95 mm×95 mm×320 µm, a�Ý:121 µm, �vE5;�:àAF'Æ, h�=5��:40 V. Ù>¢Khþ�(�2007t�Ow÷γ�¿)�k�(Gamma-ray Light Detector, AGILE)yî[12]åÊ2015tDAMPEk�yî[9]-.¢KhUC
8å\ö, � �Í�O����uO:i'0¢KhUC�t*Sï. ��	&5�P�Ç¢KhUC, ¢KhUC�uO:��§�5P-ztù, pÏ
Ô�&5�P_1�ýÏ. (O�5:�\(�, 5P�zt�+�$��û, ®a
�5���b��5A	²«Mï5PfU·v¿�ø��5Pf�Sûú. 9n	á÷��S÷ïåÆn0Í �P�Mnáo, �5

w'�(5A	²ï�)ïåÍ �P(E®a¢KhUC-�ï�ýÏáo.

3 ûú5Pfûß�¾¡
3.1 5Pfûß��B��QÂ�DAMPE-�ù¢KhSTK�Mï5Pf¾¡¹H[13], �B�e5Pfûß�5w¨���
0–200 fC. :�ÝÁûß(�e���	o}�¿'��, �Bï�^¿'(Integer Non-Linearity,

INL)
�Ç2%.9ni�f!ß�Ó�, 300 µmE¢KhUC-��5»�P�ð<5w:3.5 fC. àdûú5Pfjð
ý�Ç0.3 fC, å¿¢Khù��¿
MIP·�o}�ýÏ�¨�[13]. 9nE®a¢Khÿ��Ó�, ØájÔ(Signal-to-Noise Ratio,

SNR)ý�9�E®a¢Kh�Mn�¨ý�[14],�,�Bûúûß�ájÔ'�20. h1;Ó�ûú5Pfûß��y��.h 1 SSDûú5Pf�'ý��
Table 1 Performance index for SSD readout

electronics

Performance Value

Dynamic Range 0–200 fC

Root Mean Square Noise 6 0.3 fC

Integer Non-Linearity 6 2%

Signal-to-Noise Ratio > 20Ù�¾¡��Ù5Pfûß�¾¡&e�'���. �H, 5wûú¯G�	é��ü��Q0�*à , �: ¨��e���IHjð5w��bö���Ê���I. v!, 5Pfûß��¾�¾¡åá³¾¡��. ��Ä�Âpù5Pfûß�jðX(���qÍ, ��5ï¾¡åÊ����öÏ�ÙÍqÍ, Ô�p75ï�(Printed

Circuit Board, PCB)
��¿��ÇT�PCBK��¿��PCB
�¥ÒöýX(���Ä�5¹, � ��Çá÷�jð�öö, MN�á÷(Ï. :d�����¾¡PCB�BàÓ�, �	�
1http://www.hamamatsu.com.cn/.
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63w :�II: �ÍNjðE®a¢Khûú5Pfûß�¾¡ 6���Þ¥¿��¥Òö. 5ï-�pWá÷ù!ßá÷_�	��rp, qÍ5Pfûß�jð�¿'I'ý, ��pWhö�!ßhö�������»eÏ�ÙÍrp.æ�, Mï5Pf���Å��y�¾¡��Å¹Õ, �B�Å}�¢KhUCý	HO=I�5:rp�Ý»5wûú¯G��eï=ïýÑ�Ì5�ÆØ��¥æ5;=ïý�. :d�è¾¡�y��Mï5Pf�e�}¢KhUC, v�(�ðâ�¿.��/Þ¥¢KhUC�PCB�5wûú¯G, �Æ¾¡�O=ÒùI�5:rpÛ
Lo}�O=.

3.2 ;S¾¡t*5Pfûß�:Mï5Pf(Front-End

Electronics, FEE)�pn·Ö5ïåÊ(�ê¨�KÕ�
M:oö. v-, pn·Ö5ï1pnÇÆ�(Data Acquisition Board, DAQ)Í��FPGA8��(FPGA-core Board)P��Ø�!W(High

Voltage Module, HV Module)Ä�. þ1>:�5Pfûß¾¡��Æ�lö�iþ, v-, Mï5Pf«>n�Ñ^O=Ò�.

þ 1 ¾¡��Æ�5Pfûßlö��
Fig. 1 Hardware composition of electronic system after the design is completed
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63w ) � f ¥ 6�5Pfûß�tS5ïÓ�Êvá÷A��þ2�:, (FEE
ASIC�#¥6E®a¢KhUC�ú�5wá÷, >'�úÆ1!ßá÷lb5ï�vlb�5�á÷��DAQ, �öFEEØ�#)��Ñ§. FPGA8��9n
M:Ñ���ä, (DAQ
§6t*5Pfûß�°
��û¡, �ìù�>5ï�ú�!ßá÷ÛLpW�ÇÆ�ùØ�!W��úØ�ÛLÑ§åÊù��5Pf�SÛL¿';�II. Ø�!W�;��ý/§�ÍOØ��¢KhUCÑ�h�=, v��ÑK5���èÇÆÑ§. 
M:��§65Pfûßå\�¤�Lb, �Ç�Ñ�ä�ã�pne§6ûß��L¶�. t*ûß1�è�A5��5, ÏÇ�§¿'3�¯G(Low DropOut linear

regulator, LDO)Æ§��*!W���å\5�.t*ûß¾¡�3Íå\!�: ú¿!��¿';�!��
8å\!�. ú¿!��ÇFPGA���æÑá÷ùVATAGP8�128a�e�SÛL�!ÇÆ, KÕ128a�S�jð�ú¿4s. ¿';�!��/�Ç¯G�(�KÕ¡��Ïa�Sèe
��5wá÷, v�(¯G�êæÑá÷ÛLÇÆ, Î��0128a�S�e5wÆÇÆÓ��¿'sû. 
8å\!�/�Ç¯G�êæÑ�°ù¢KhUC�úá÷�ÇÆ�X¨� �. (5Pfûßå\ö��§�$Ípn: 5wá÷øs�ÑfpnåÊ)��5��5A��öÑKpn. Ù$Ípn�+�Ç
��2ã!W �ó
M:.

þ 2 5Pfûß�tSÓ�
Fig. 2 Overall structure of electronic system

3.3 Mï5Pf¾¡Mï5Pf�;��ý/ùE®a¢KhUC�ú�5wá÷ÛL>', 1�¢KhUC��ú5wá÷��, à��ÝÁ�Sjð=ïýN.�Q0E®a¢KhUC��SpÏ����S�Ý��, �,Ç(ØÆ����(¯GÛL5w
ÇÆ.:�á³5PfûßNjð�'¨����¾¡�B, Mï5PfÇ(IDEASlø¾¡�
VATAGP8¯G. VATAGP8/�>5wûú�(Æ�5ï2 , (eKÏ¢Kh��S�ú�5wá÷, KÏ5w¨���(+/−250 fCK�, á³0–

2https://ideas.no/products/vatagp8/.
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63w :�II: �ÍNjðE®a¢Khûú5Pfûß�¾¡ 6�
200 fC5w�e¨����¾¡��. VATAGP8¯G�IHjð5w(Equivalent Noise Charge,

ENC):390 e+5 e/pF, �E®a¢KhUCU9®a�IH5¹�:20 pF[4], �óaö��0�jð�:490 e, øS�0.078 fC�5w, á³5PfûßNjð�¾¡�B.þ3>:�VATAGP8¯G��è��þ, ¯G�Ï*�Sý	�*(�5wï�(Charge In-

tegrator)�Mn>'h(Preamplifier)� “ë”�b5ï(“Fast” Shaper)�Ø�äâ5ï(HP-filter)�
“b”�b5ï(“Slow” Shaper)�Ç7Ý�5ï
(Sample & Hold, S/H)��<5�Ô�h(Level-

sensitive Discriminator). S	5wèev�ë�b�ú�	²Ø��Çï���<5�(Vthr)ö,5�Ô�h�§�åa�S�æÑ	². �a�S�æÑ�úø“�” (OR)Æ, §�t*¯G�æÑá÷(Trigger). b�b5ï�ú�ÆØ¯(Semi-

gaussian)âbÏÇð<Ý�(hold)Æ, �9nûúöǑ(Readout Logic)Î�	�S��	�S�ú	²Ø�<.

þ 3 VATAGP8¯G��è��þ
Fig. 3 Internal schematic diagram of VATAGP8 chip:�Û�e�ØÆ��, �öÏ�Æ¢KhUCK�Þ¥¿���5¹, VATAGP8¯G/¡	¡ó�ø¯G, ��(ü5ö�4(FEE�
,��Ç�¿.��¹��¯G�¡�(Pad)Þ¥0

FEE��
Ø
. VATAGP8¯GÆ¢KhUC��ÅÞ¥/5Pf¾¡�æ�*¾¹. VATAGP8øG:ø:8180 µm×6075 µm×300 µm, 128*�e�S�Pad¤���, ø»�S�Pad���ÝÅ	45.6 µm, �8ÄPCBåz
ý åú�Ý���
Ø, à��¾(�N�,Z0¯G�128*PadýÆPCB
�
ØøÞ. (
qÍ�v�¹�M��, ÎVATAGP8øG�128*�ePad-�	��42*, #0-6 (�!	é)�#24-30 (�!	é)�#45–57 (��	é)�#73-79 (�!	

é)�#97-103 (�!	é)�#115–127 (��	é), åPCB
�Ñ^¿:Ç!, �Ç�¿.��/Þ¥¢KhUC. þ4>:�VATAGP8¯G�
SSD� PCBK��Þ¥sû, v-ÆVATAGP-

8
42*PadøÞ�®a(¢KhUC
ê
���aÞí��.

VATAGP8¯G6ÆE®a¢KhUC�5wá÷, ÏÇ>'�bÆåî�5Ab��ú. 5Aá÷�Ç	�¡PUMX1�5;QÜl�:5�á÷�eDAQ. d�, FEE �
�)��Ç$G)� �hDS18S20ÛL�öÑ§, v�Çπ�äâhù¥eE®a¢KhUC��eØ�ÛLäâ��.
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þ 4 Æ�(Mï5Pf�
�VATAGP8¯G
Fig. 4 The VATAGP8 chip integrated on FEE board

3.4 pn·Ö5ï¾¡pn·Ö5ï;��ý�ì§6VATAGP8�å\öǑ�§6ADC (Analog-to-Digital Convert-

er)�pnÇÆ�Æ
M:�°�¯¤��Ñ§Ø�!W�ú¶�II. :¹¿�ý�Õ, pn·Ö5ï��DAQÍ��$*P�(FPGA8���Ø�!W), v-FPGA8���#��§6;�, Ø�!W��Í�O�, DAQÍ��#ÄÇ��Møs�5ïD�.

DAQÍ��Ç�Y�¥ãÆFEE��FPGA8���Ø�!WøÞ¥. FEE��ú�î�5�á÷ eDAQÍ�Æ, �Ç�>AD8032¯G�°î�á÷0Uïá÷�lb, Uï5�á÷�ÏÇ
ADCÇÆ�0�Ëpn. ADC¯G�	���ü��Q¾�����Ç7�Ià , v-Delta-Sig-

ma¶��ADC¾��Ø, F/Ç7�ON; A4¿¶��ADC�w	�ØÇ7�, F/���'; àdDAQÍ�Ç(�!<ÑÄXh¶��ADC¯G
AD74763, å¯Gw	12 bit¾�, ;S'ý�:

Ga, ý�(�N�����°Ø�pn��Ï.

DAQÍ�
¾n�Ì2ã!W, Ç(FTDIlø�
LC231X4�Adfruitlø�FT232H5�á!W�°
FPGA¯GÆ
M:K��2ã�á. (DAQÍ�
, �ÇDAC (Digital-to-Analog Converter)¯G
AD5060§6Ø�!W(CA02P)��ú5�, Î���¢KhUC
8å\���Í�O�. CA02P�ú�Ñ§5�, (DAQÍ�
ÏÇ5�ßǑhÆ�(ADCÛLÇÆÎ��°Ø��Ñ§. :��°Ø�!W5A�ÑK, (5��eï2T��;<�Ç75;, �(5AÀK¯GINA199ÀKåÇ75;$ï�5�á÷, v�(ADC¯GÛLÇÆ.

FPGA8��
�;§¯GÇ(Intellø
Cyclone 10û��10CL025YU256C8G6, v(�
Mn�ý�
8å\���ûß. �
�Y�'Ï�I/OÓUïãÞ¥DAQÍ�, q¨§6á÷�§ �0vÖ!W��¥6á÷�e. FPGA�ö�á÷1�è50 MHz�	�v/��, ÏÇ�ø

3https://www.analog.com/cn/products/ad7476.html.
4https://ftdichip.com/products/lc231x/.
5https://www.adafruit.com/product/2264.
6https://www.intel.com/content/www/us/en/products/details/fpga/cyclone.html.
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63w :�II: �ÍNjðE®a¢Khûú5Pfûß�¾¡ 6�¯(Phase Loop Lock, PLL)��ú20 MHz�ö��;�¾¡�(.t*ûß�å\öǑ1FPGA§6, FPGA;��ý���þ5�:, ;��ì2ã6Ñ(UA-

RT)�h�
M(Global Reset)�}äã�(Com-

mand Parsing)�pnt�(Data Consolidation)�;§(Main Control)�¶�Ñ§(Status Monitor)!W. Sûß
5Æ, �Çh�
MùûßÛL�Ë�. FPGA�Ç2ã1¥6
M:Ñ���ä, 9n�äã��Ó�, 	é;§!W-��Í!�ÛLå\, ÇÆ�0�pnÏÇ���X¨�S�Æ�Ç2ã1Þ 0
M:. 2ã2;��#¥6
M:Ñ��Ø�!W§6�äåÊÑ�¶�Ñ§!WÇÆ�)��5��5Apn0
M:. (;§!W-, VATAGP8¯Gå200 kHz���ù128a�S�á÷ÛLûM�ú, ADC�Ç7�:
500 kHz, à�(FPGA-¾¡�256×8 bit�FI-

FO (First Input and First Output)e�XADCÇÆ�pn, v�(256000ây��2ãÛLpn �. (Ï!pn ���Æ, 5PfûßM�ù��!�æÑÛLÇÆ. ¶�Ñ§!W�(6×8 bit�FIFO�XÇÆ�Ø��5AåÊ)�áo, 5Pfûß�¶�áo�ÏÒ�°1!vÑ�0
M:.

3.5 
M:oö�¾¡
M:oö�(LabWindows CVIÛL¾¡�Ñ, ;��#ù
 pn�¥6����>:�[	��{X¨IÍ\, _ïå�pn·Ö5ïÑ�
��å\�ä, �°ùVATAGP8¯GÄXh�MnåÊ
�å\!���b. þ6>:�
M:oö�;Lb, v-�+�å\!��b�2ãMn�)�ÊØ�¶�Ñ§�VATAGP8ÄXhÊKÕMnÜU. ûß�Ç
M:Mn��Æ, ïåù5Pfûß�¶�()��5��5A)ÛL�öÑ§, v(ÜU��Pb�-�°å\!���b. d�, ûßØïå�Ç
M:oöeMn
VATAGP8¯G�Í¾nÂp, ��<5���bö�I, Î�ïå��VATAGP8¯G�å\¶�.

þ 5 FPGA;�¾¡ú,F¶
Fig. 5 Basic framework of FPGA logic design

4 5Pfûß�'ýKÕ(ûß-ú��Æ, ��ù5PfûßÛL�û�'ýKÕ, �ì128�S�ú¿�jðKÕ�¿';�KÕåÊ��¿*P�Í�KÕ.

4.1 ú¿�jðKÕ
VATAGP8¯G	$ùî��ú¡�(outp d/

outm d�outp u/outm u), (ûß2Lûú��+ù�Î#00#127�SzǑûúåÊ#1270#0�S�Ǒûú��ú. 5ï-�(�$*ADC

(ADC-1�ADC-2)�+ùVATAGP8¯G$ï�úÆÏÇlb����>'Æ�á÷ÛLÇÆ. 2Lûú�ADCÏ!ÇÆ��Ëpnïåh::[15]:

ADCij = Pedi +CNj +Noisyij + Signalij , (1)v-Pedih:�Si�ú¿, CNjh:,j!ÇÆö�q!jð, Noisyijh:�Si,j!ÇÆ�Ǒ:jð, Signalijh:�Si(,j!ÇÆ�0�á÷.ú¿ÇÆ!��, ¡	�èá÷�e, SignalijïÆ:0.(ÏÇN!ÇÆÆ, �Si�ú¿Pedi�Ǒ:jðh�4sσiåÊ
dOS(jðÇ'��S�¡	á÷��S)Æ�	Nja�S�q!jðCNjïå1�b�l��0[15]:8>>>>>>>><>>>>>>>>:
Pedi =

1

N

NX
j=1

ADCij ,

CNj =
1

Nj

NjX
i

(ADCij − Pedi) ,

σi =

Ì
1

N

NX
j=1

(ADCij − Pedi − CNj)
2
.

(2)
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þ 6 
M:;Lb
Fig. 6 The main interface of the master computer software�,ûß(
8å\!��, VATAGP8¯GÇ(zǑûú�¹�ÛL�ú, v9n�ú��Ëpn¡�ú¯G128a�e�S(ADC-1�(5ï�ú¿�jð4s. �(ADC-2�(5ï, VATA-

GP8¯G_ïå�Ç�Ǒûú�¹�KÕ128a�e�S�ú¿�jð4s, Î�ùûß�ú¿�jð4sÛLùÔ�Á.þ7�þ8>:�5Pfûß-VATAGP8¯G�+(zǑ��Ǒûúaö�128a�S�ú¿�jð4sKÕÓ�. ûß(ú¿!��KÕ�Ó�hÆ, 1ADC-1ÇÆ�0128a�S�jð4s(
0.70–1.17 binK�, ú¿(206.31–254.30 binK�.�ADC-2ÇÆ�0�128a�S�jð4s(
0.75–1.25 binK�, ú¿(174.92–221.87 binK�.

VATAGP8¯GzǑûú��Ǒûú(¯G�è�5ïe	î�, à�$Íûú�ú¿�jðpn_

e	î�, F(ï¥×���. þ7�þ8-	42*�S�jðÆ>'�vY�S�jð, Ù/1�Ù
42*�SÞ¥�¢KhUC, VATAGP8¯G��e5¹�'ü�jð� . 9n4.2�¿';��Ó�ïå¡�ú128a�e�S�jð4sGN�
0.093 fC, jð'ýh°o}, á³5PfûßNjð�¾¡�B.

4.2 ¿';�KÕ(¿';�!��, 5Pfûß�Ç¿'�tKÕá÷�'�, �°ùVATAGP8¯G�*�S
0–200 fC¨�����kÏ, v�kÏÓ�
 ó
M:. 
M:9n128�S�ÇÆÓ�, �!ùÏ*�S���pnÛL¿'ß�. þ9/��Ó�, #2�S(0–200 fC��e����¿'�Ê�(13.41 bin/fC, �128a�S¿'���ï�^¿'��1%.
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þ 7 128a�SzǑûú�ú¿(
)�jð(�)

Fig. 7 The sequential order readout of pedestal (above) and noise (below) of 128 channels

þ 8 128a�S�Ǒûú�ú¿(
)�jð(�)

Fig. 8 The reverse order readout of pedestal (above) and noise (below) of 128 channels
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þ 9 #2�S¿'���Ó�(
)åÊ128a�S¿'���ï�^¿'(�)

Fig. 9 The results of #2 channel’s linear calibration (above) and the INL of 128 channels (below)

4.3 ��¿*P�Í�KÕ:�KÕE®a¢KhUCù��¿-*P�Í�ý�åÊ5Pfûß�ö�å\ö�3�', �Þ¥¢KhUC�FEE�O=�LI�5:�p��rp, -ú�þ10�:���¿*PKÕsð, åsð;�1
M:��A5��FEE�
DAQ�Ø�!WÄ�. ûßÛLKÕö, �è5���ûú5Pf����A5�, Ø�!W��¢KhUC��O�, 5PfûßÇÆ¢KhUC§��*P��v
 ó
M:���ÝX, Ï�20

min5Pfûßê¨�°�!ú¿.*P��5»�P(320 µm��E®a¢KhUC-1�ý_�§��5P-ztùpÏ'�(22000[16]æó, øS�3.52 fC�5w. ûß�¿'�Ê�:13.41 bin/fC, à�ï¡�ú*P��5»�Pù���ºð<:47.20 ADC bin. (ûß3�å\20 hÆ, �0��35241**P��, ùÇÆ���pnÛ�e��ÆØ6úþ11�:�*P�5»_1ý1. �þ�:, ý1þ
ïå�

p0>:ú�*MIPð, ÏÇpyLandau7�-��S- Ø¯wïß�Æ�0�ð<�:39.59 bin, Æ�ºð<X(Oîïý/1�E®a¢KhUC-5P-ztù(�û�i
öÑ�_1[17], *ýhè«E®a
5�6Æûú. Ó�jðKÕ�Ó�, ïå¡�ú5Pfûß�ájÔ'�32, á³ûßØájÔ�¾¡�B.

þ 10 KÏ��¿*P-ú�KÕsð
Fig. 10 Test platform for measuring cosmic ray Muon

7https://github.com/SiLab-Bonn/pyLandau.
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þ 11 Landau-Gaussianwïß��*P5»_1ý1
Fig. 11 The spectrum of ionization energy loss of Muon

fitted by Landau-Gaussian convolution

5 ;Ó,�ËÍ��Í�(VATAGP8¯Ge�°E®a¢KhUCûú�5Pf��ûß, KÕ�5Pfûß-VATAGP8¯G128a�e�S�ú¿�jð4såÊ42aE®a�Sù��¿-*P�Í�ý�. Ó�hÆ, å5Pfûßý�á³¾¡�B: ûß�128a�e�S�jð4sN�
0.093 fC, (0–200 fC�e¨����w	o}�¿', ï�^¿'��1%, KÕ�05Pfûß�ájÔ'�32, ��¿*P(E®a¢KhUC-5»_1�ý1ÆLandau-Gaussian��&��}.
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Design of a Low-noise Electronic Readout System for Silicon

Micro-strip Detector

HE Yue-guang1,2,3 WEI Jia-ju2,3 GUO Jian-hua2,3

(1 School of Astronomy & Space Science, University of Science and Technology of China, Hefei 230026)
(2 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)

(3 Key Laboratory of Dark Matter & Space Astronomy, Chinese Academy of Sciences, Nanjing 210023)

ABSTRACT Silicon micro-strip detector has high spatial resolution and good stability. It is widely used
in the field of high energy particle detection in space, e.g. Fermi Gamma-ray Space Telescope (FGST) and
Alpha Magnetic Spectrometer 2 (AMS-02) mission. They both used silicon micro-strip detector as tracker.
Considering the perspective of silicon micro-strip detector in astronomical field, a low-noise electronic
system was designed for its signals’ readout in this paper. The electronic readout system consists of three
parts: front-end electronics, data acquisition circuit, and host computer software. In order to implement a
high integrated system, a charge measurement chip VATAGP8 with multi-channel and low-noise is adopted
in the front-end electronics. The data acquisition circuit with the help of field programmable gate array
(FPGA) realizes the timing control and the signal acquisition for front-end electronics. The host computer
software is responsible for receiving and processing the data collected by the data acquisition circuit. We
finished electronic performance test for the system. The gain of charge measurement is about 13.41 bin/fC
in its dynamic range of 0–200 fC. The integral non-linearity is less than 1%, and the noise of pedestal is
less than 0.093 fC. Furthermore, for verifying the performance of the detector system, a silicon micro-strip
sensor was integrated to the readout electronics. We tested the response of the cosmic ray Muon’s energy
deposited in silicon micro-strip detector. It shows that the signal-to-noise (signal peak of energy deposited
vs pedestal’s noise) ratio of the detector system is more than 32. The spectrum of ionization energy loss
of Muon is well matched to the Landau-Gaussian distribution. The electronic readout system can meet
the requirements of the silicon micro-strip detector.

Key words instrumentation: detectors, astronomical instrumentation, techniques and methods: high
energy particle detection, charge measurement, electronics
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