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Bipolar Fast Shaper

3 Discriminators

Buffer RC Slow Shaper

charge

Vth0

trigger

10pF 15kΩ

Vth1

Vth2

Vdd

Unipolar Fast Shaper

OTA

Widlar buffer
Hold1

Read HOLD1 channel[63..0]

TZ

OTA

x 1

Cf: 30fF

Rf: 50kΩ

30kΩ

100kΩ3pF

100fF

150Ω
15kΩ

2pF

EN_serialiser*

Vref_HSTL

cmd_HSTL

cm
d_

LU
C

ID

current mirrors

cmd 0 à cmd 5 SUM

Variable Gain

Preamplifier

input
en

co
de

r

EN_serialiser

1kΩ

Hold2

Read HOLD2 channel[63..0]2pF

EN_ADC H1H2_choice

H1H2_choice*
Wilkinson

ADC
OUT_ADC

cmd_SUM

LVDS /
CMOS

cmd_LVDS

0

1

CK_CMOS_80MCK_80M

CK_80M*

EN_ADC

DC_FS

EN_CK

FS_choice*

FS_choice

valid_ch_select AND
channel number [127..64]

valid_ch_select
AND channel number [63..0]
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Varia ble Gain

cm d 0 à cm d 5

input

Pre amplifier Vdd

Vss

2kΩ
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Vcasc_PMOS

Vdd VddVddVddVddVdd

cmd5 cmd3cmd4 cmd2 cmd1 cmd0

in_PMOS

vdd_PA

out_PMOS

64u/1u 2u/1u4u/1u8u/1u16u/1u32u/1u
x 2 x 1/16x 1/8x 1/4x 0.5x 1
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Vcascode_nmos
cmd 0 à cmd 5

input i
Sum output

1.7kΩ

Vdd_OTAQ

Variable Gain

Preamplifier

Vcascode_nmos

cmd 0 à cmd 5

input i+6

x1

cmd_sum (i) cmd_sum (i+6)
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Slow ShaperBuffer RC

10pF 15kΩ

OTA

Widlar bufferHold1 Read

Vss

x 1

150Ω
15kΩ

2pF

Hold2 Read

Vss

2pF

Charge output
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	7'$�

	7'$�

	7'$�

	7'$�

	7'$�

Vref_ss

+

-
out_slow_shaper

in_shaper

	7'$�

75f

150f

300f

150kΩ

0.75p

1.5p

3p

15kΩ
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Switch configuration Feedback 
Capacitance 

Capa 
SW_C2=300fF 

Capa 
SW_C1=150fF 

Capa 
SW_C0=75fF 

300fF 

OFF OFF OFF 525 fF 
OFF OFF ON 450 fF 
OFF ON OFF 375 fF 
OFF ON ON 300fF 
ON OFF OFF 225fF 
ON OFF ON 150fF 
ON ON OFF 75fF 
ON ON ON 0fF 
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ThermometerMirror

OTA

iref

D<14>

iref

D<15>

iref/2

D<16>

iref/4

D<17>

iref/128

D<22>

iref/256

D<23>

iref

D<0>

Vref_DAC

Threshold

20KΩ

2 x iref

vdd_dac

1pF

�

���������	 '������������

6����8��0�)�7����&#$�5�0��F��7������������������0�F?��4'��
�O���1,����4F����?�

�

+��
�����������������0�)�����&#$�
����������
��5�������������5�0�� ������1��������"+#�

7��������*�4�����
1�����������+������4'��
�
������
��� �������1���������8�����0�����������#�

���1Ω����������7��������� ��� ��
���������4'��
)����4�������������)� �������4'��
����������
��J#��+���9	���4�����&#$�������������?�������������#4�����������)�����&#$����P��0������

��/�����������
����������4� �������3����

+����������0������4����������
��������������4�����������0���6����	����������������?�

����4�������:����0���6����	�������������������?��

�

�

���������	 '������������+�



��������	
	��
�� � �������	
�����������������

�

� � � � � � � � � � � � ������

�

���������	 '������������+�

�

�

�������� 	 '������������+�

�

�



��������	
	��
�� � �������	
�����������������

�

� � � � � � � � � � � � ������

!. %	�
���	��$�

!.	. ���0	
���

�

�

Bipolar Fast Shaper

Cf: 20fF

Rf: 100kΩ

100fF

100kΩ

50kΩ

50fF

30kΩ

3pF

SW_100K

SW_50K

SW_100f

SW_50f

�

�

�

TZ

OTA

Cf: 10fF

Rf: 100kΩ

40fF

100kΩ

50kΩ

25kΩ

20fF

Unipolar Fast Shaper

SW_100K

SW_50K

SW_25K

SW_40f

SW_20f
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pin 
number pin name connect to DC 

voltage 
Current Bias 

1 in<3> detector 0.8V     

29 in<31> detector       

30 gnd_PA gnda       

31 in<32> detector       

60 in<61> detector       

            

61 IN<62> detector       

  IN<63> detector       

  gnd_PA gnda       

  D_G D_Gain      TTL 3.3 from FPGA 

65 vssa gnda       

  RST_G* RST_Gain*  3.5V   TTL 3.3 from FPGA 

  vdd_PA vdda   23mA   

  CK_G CK_Gain      TTL 3.3 from FPGA 

  vb_PA 100nF to gnd 2.5V 7mA 150Ω vdd_PA 

70 ibi_SS 13k to gnd 0.9V 50uA 56kΩ vdd_SS 

  vcasc_PMOS NC 1.5V   2kΩ vdd_PA // 1,5kΩ gnd_PMOS 

  ibo_SS NC 0.9V 50uA 56kΩ vdd_SS 

  gnd_NMOS gnda       

  ib_BUF NC 0.8V 50uA 50kΩ vdd_BUF2 

75 vref_SS 100nF to gnda 1.4V   2,1kΩ vdd_BG // 1,4kΩ gnd_SS 

  Qbuf_R Q_Read      TTL 3.3 to FPGA 

  gnd_H gnda       

  CK_R CK_Read      TTL 3.3 from FPGA 

  Hold1 Hold1 (TTL 3.3 from FPGA) 3.5V     

80 RST_R* RST_Read*  3.5V   TTL 3.3 from FPGA 

  Hold2 Hold2 (TTL 3.3 from FPGA) 3.5V     

  D_R D_Read      TTL 3.3 from FPGA 

  vdd_H vdda   3.6mA   

  ib_DAC NC 1.3V 700uA 3kΩ vdd_DAC 



��������	
	��
�� � �������	
�����������������

�

� � � � � � � � � � � � ������

85 gnd_DAC gnda       

  iref_DAC 240k to vdda   11uA 220kΩ gnd_DAC 

  vdd_DAC vdda       

NC vcasc_DAC NC     2,5kΩ vdd_DAC // 1kW gnd_DAC 

  vref_DAC 100nF to gnda 1V   2,5kΩ vdd_BG // 1kW gnd_DAC 

  ibi_TZ 15k to vdda+100nF to gnd 2.23V 65uA 34kΩ gnd_FSU 

90 vdd_FSU1 vdda   1.2mA   

  G_diode NC 1V   220kΩ gnd_DAC 

  E_FSU  gnda       

  ibo_TZ 10k to vdda+100nF to gnd 0.96V 65uA 40kΩ vdd_FSU2 

  vcasc_FSU NC 1V   2,5kΩ vdd_FSU1 // 1kΩ gnd_FSU 

95 vslope 100nF to gnda 800mV   154kΩ vdd_BG // 46kΩ gnd_Wilk 

  vref_FSU 100nF to gnda 1V   2,5kΩ vdd_BG // 1kΩ gnd_FSU 

  Ramp Test output       

  gnd_Wilk gnda       

  vref_Ramp 100nF to gnda 1.3V   126kΩ vdd_BG // 74kΩ gnd_Wilk 

100 vdd_Wilk vdda   800uA   

  ib_integ NC   50uA 15kΩ gnd_Wilk 

  vssa gnda       

  vssm gnda       

  ibi_D NC 0.96V 65uA 40kΩ vdd_D1 

105 vdd_D1 vdda   6mA   

  ibm_D NC 2.34V 23uA 100kΩ gnd_D 

  vdd_D2 vdda   11mA   

  ibo_D 22k to vdda+100nF to gnd 2.6V 25uA 100kΩ gnd_D 

  gnd_D gnda       

110 vdd_D3 vdda   8mA   

  vssd gndd       

  gndd gndd       

  vddd2 vddd   35u   

  out_ADC ADC data output      HSTL to FPGA 

115 ADC_DAV ADC Data Valid     HSTL to FPGA 

  start_ADC* start acquisition      TTL 3.3 from FPGA 

  ADC_CK_ON* enable ADC clock  3.5V    TTL 3.3 fromFPGA 

  out<63> HSTL to FPGA       

  out<62> HSTL to FPGA       

120 out<61> HSTL to FPGA       

            

121 out<60> HSTL to FPGA       

150 vssd gndd       

180 out<2> HSTL to FPGA       

181 out<1> HSTL to FPGA       
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  out<0> HSTL to FPGA       

  gndd gndd       

  RST* ADC reset (TTL 3.3 from FPGA)       

185 vddd vddd   2m   

  CK80M* encoder clock and ADC clock      LVDS from FPGA 

  vref_HSTL 600mV reference voltage + 100nF to gnda 600mV    

  CK_80M encoder clock and ADC clock      LVDS from FPGA 

  vssd gndd       

190 cmd_HSTL NC 3.5V     

  ibo_Dwilk NC       

  vth2 100nF to gnda       

  vdd_D1 vdda   6mA   

  vth1 100nF to gnda       

195 gnd_D gnda       

  vth0 100nF to gnda       

  vssm gnda       

  vssa gnda       

  Qbuf_G Q_Gain      TTL 3,3 to FPGA 

200 vdd_BG Reference voltage (3,3V)   22mA   

  DC_FS test output 
1V // 
2,2V     

  gnd_FSU gnda       

  ib_OTA NC (FSU OTA bias) 2.7V 5u 500kΩ gnd_FSU 

  vdd_FSU2 vdda   12mA   

205 ibo_FSB NC 2V 40uA 50kΩ gnd_FB1 

  gnd_FSB1 gnda       

  ibi_FSB NC 2.4V 47uA 50kΩ gnd_FB1 

  vref_FSB 100nF to gnda 2.2V   1,3kΩ vdd_BG // 2,2kΩ gnd_FB1 

  ibo_W NC 0.8V 25uA 100kΩ vdd_W 

210 vdd_FSB vdda   6mA   

NC ibi_W NC     50kΩ vdd_W 

  gnd_FSB0 gnda       

  ib_SUM NC 1V 500uA 5,6kΩ vdd_OTAQ 

  EN_OTAQ enable charge output (from FPGA)       

  SUM8 test point 2,1V     

215 out_Q charge output 1,4V     

  SUM7 test point       

  gnd_CAPA gnda       

  SUM6 test point       

  gnd_SS gnda       

220 SUM5 test point       

  vdd_SS vdda   17mA   

  SUM4 test point       
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  vdd_BUF1 vdda   1.5mA   

  SUM3 test point       

225 vdd_OTAQ vdda   15mA   

  SUM2 test point       

  gnd_OTAQ gnda       

  SUM1 test point       

  vcasc_NMOS NC 1.5V   
2kΩ vdd_NMOS 

//1,5kΩ gnd_NMOS 

230 SUM0 test point       

  gnd_NMOS gnda       

  Ctest_odd Ctest1 (charge input)       

  vdd_PA vdda   23mA   

  Ctest_even Ctest2 (charge input)       

235 vssi gnda       

  vdd_NMOS vdda   1mA   

  gnd_PA gnda       

  in<0> detector       

  in<1> detector       

240 in<2> detector       
�
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