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RAM_Address1 D7 B7 D_TOFO_CAL_CLK us us
3-B6 BME_PWR E7 IO00ONBOFO 1020PBOF L F10 Storage_Data0 12-c1 11-D1 C_TOFO_VE N20 IO129NB3F12 I0154NB3F14 Y25 D_SP_PHA 13-B2 9-B1 A_TOFL _SCLK VY3 I0O257NB6F24 I0279PB6F26R3 B_TOF3 _VE_RESETB 14-B5
5-B5 IO00PBOFO IO23NBOF2 3-B1 C_ST_PHA P24 w25 D_TOF3_READ_ACKB A_TOF1_READ_ACKBAA3 R5 A2_SSD_LED_n_FPGA
A_TOF1 _TVEW_IN G7 F9 D_TOFO_SOUT 13-C2 I0130PB3F12 I0154PB3F14 14-B1 9-B1 I0257PB6F24 I0280NB6F26 15-B5
9-C1 = = =~ IO0LNBOFO I023PBOF2 = = 12-D1 D_TOF3_VE P21 V20 HK_ADC_SCLK B_TOF_LATCHb V3 AAlL B_TOF2_CAL_CLK
A_TLM G6 c1l1 Storage_Data6 14-B2 IO131NB3F12 I0157NB3F14 6-D8 10-A8 I0O258NB6F24 I0281NB6F26 10-A1l
5-D3 IO01PBOFO IO26NBOF2 3-B1 C_TOFO_SOUT P20 U20 D_TOF_LATCHb QB_PULSER_START W3 AB1 B_TOFO_READ_ACKB
RAM_Datal B5 B8 C_TOF3_VE 11-D1 IO133NB3F12 I0157PB3F14 12-A8 8-C8 I0258PB6F24 I0281PB6F26 10-C1
TP6 3-B6 IO02NBOFO I1026PBOF2 14-D2 D_TOF1_TVEW P19 AB25 D_SP_OUT A_TOF1_VE_RESETBAA2 R8 B_TOFO_NON_VE
R17 100 B4 H10 QC_PULSER_START 12-C1 I0133PB3F12 I0O158NB3F14 12-D1 9-B1 I0O259NB6F24 10284NB6F26 10-D1
O I002PBOFO IO27NBOF2 8-D5 D_LED_OR R23 AA25 C_TOF2_TVEW_IN B_TOFO_TVEW AB2 T8 A_TOF1_NON_VE
C_TOF2_CAL_CLK C7 H9 B_TOF1_TVEW_IN 14-B4 IO138NB3F12 I0158PB3F14 11-B1 10-D1 I0259PB6F24 I0284PB6F26 9-C1
11-A1 = = = I0O04PBOFO 1027PBOF2 = = N 10-C1 D_SCLK_IN P23 w24 D_TOF3_VE_RESETB B_DEL1_CAL_CLK V6 W1 A_CFD_SIN_FPGA
A_TLM_ENB F8 A9 SRAM_BYTE_EN_bO 12-B8 I0138PB3F12 I0O160PB3F14 14-B1 10-A1 I0O260NB6F24 I10285NB6F26 9-D8
5-D3 IO0O5NBOFO I0O28NBOF2 3-A6 C_TOFO_NON_VE R22 Uu24 D_TOF3_TVEW_IN B_TOF2_READ_ACKB W14 Y1 Al_SSD_LED_n_FPGA
B_CMD F7 B9 RAM_Address4 11-D1 IO139NB3F13 IO161NB3F15 14-C2 10-A1 I0260PB6F24 I0285PB6F26 15-B5
5-A3 IO05PBOFO 1028PBOF2 3-B6 D_TOF3_TVEW P22 U23 C_TOF_LATCHb A_TOF3_READ_ACKB U4 P2 A_TOFO_TVEW_IN
A_TOF_LATCHb H8 B11 SRAM_BYTE_EN_b1l 14-B2 I0O139PB3F13 I0161PB3F15 11-A8 14-C5 I0262NB6F24 I0286NB6F26 9-D1
9-A8 IO06NBOFO IO30NBOF2 3-A6 C_LED_OR R19 AA24 D_CFD_SIN_FPGA B2_SSD_LED_n_FPGA V4 R2 B_TOF3_READ_ACKB
A_TOFO_TVEW H7 B10 RAM_Address5 14-C4 IO141NB3F13 I0162NB3F15 12-D8 15-B5 I0262PB6F24 I0286PB6F26 14-B5
9-D1 = = IO06PBOFO I030PBOF2 = 3-B6 Storage_Address18 R25 Y24 D_TOF1_TVEW_IN B_TOF1_READ_ACKB Y5 ml B_TOF3_VE_READ
B_TOF3_SCLK J8 E11 Storage_Datal 3-C1 IO142NB3F13 I0162PB3F15 12-C1 10-B1 I0O263NB6F24 I10287NB6F26 14-B5
14-B5 = = IO11NBOFO IO31NBOF2 = 3-B1 TP4 Storage_Addressl4 P25 V22 C_TOF2_TVEW B_TOFO_VE_RESETB W5 Ul A_TOF2_TVEW_IN
B_TOF3_SOUT J7 F11 100 15 3-C1 I0142PB3F13 IO163NB3F15 11-B1 10-C1 I0263PB6F24 I0287PB6F26 9-B1
14-B5 = = IO11PBOFO I031PBOF2 O D_TOF3_SOUT R21 U22 C_TOFO_VE_RESETB B_TOF2_SOUT U6 P5 B_TOF_MRESETb
RAM_Address?2 B6 D12 Storage_Data3 14-B2 I0143PB3F13 I0163PB3F15 11-C1 10-B1 I0O268NB6F25 I10288NB6F26 10-A8
3-B6 = I012PBOF1 IO33NBOF2 = 3-B1 HK_ADC_CTRL T18 V23 C_TOFO_SCLK C2_SSD_LED_n_FPGA U5 P 6 B_TOF2_VE_RESETB
D_TOF1_SCLK E9 D11 Storage_Data4 6-D8 IO145NB3F13 I0164NB3F15 11-C1 15-B5 I0268PB6F25 I0290NB6F27 10-A1l
12-B1 IO13NBOF1 I033PBOF2 3-B1 C_TOF1_VE_RESETB R18 V24 C_TOFO0O_VE_READ QB_PULSER_STOP U3 P1 A_ST_PHA
D_TOF1_VE_RESETB D8 All RAM_Address6 11-B1 I0145PB3F13 I0164PB3F15 11-D1 8-B8 I0269PB6F25 I0291NB6F27 13-C6
TP8 12-B1 = = I013PBOF1 IO34NBOF3 = 3-B6 D_ST_PHA T24 AB24 C_TOF3_TVEW_IN A_TOFO_SCLK T2 R1 B_TOF3_NON_VE
C9o A10 RAM_NWE 13-A2 I0O146NB3F13 I0O166NB3F15 14-D2 9-C1 I0272NB6F25 I0291PB6F27 14-B5
O IO15NBOF1 I034PBOF3 = 3-A6 C_TOF1_TVEW R24 V21 D_TOF2 CAL_CLK B_TOF3 CAL_CLK U2 P7 A_TOF3_VE_RESETB
C_TOF3_CAL_CLK C8 J13 C_DEL1_CAL_CLK 11-C1 I0146PB3F13 I0167NB3F15 12-A1l 14-B5 I0272PB6F25 I10292NB6F27 14-C5
14-C1 = = — I015PBOF1 IO37NBOF3 = = = 11-A1 C_TOFO_CAL_CLK T20 u21 D TOF_MRESETDb A_TOF3_TVEW_IN W2 R7 A_DEL1_CAL_CLK
RAM_Data2 A5 K13 D_TOF2_SOUT 11-C1 = = = I0O147NB3F13 I0167PB3F15 = = 12-A8 14-D5 = = = I0273NB6F25 I10292PB6F27 = = = 9-Al
3-B6 = IO16NBOF1 I037PBOF3 = = 12-B1 D_TOF3_SCLK R20 Y23 PULSER_SSD_1 FPGA A_TOF1 CAL_CLK Y2 M1 B_ST1 OUT
RAM_Data0 A4 H11 D_TOF2_NON_VE 14-B1 = = I0147PB3F13 I0168NB3F15 = == 8-C3 9-B1 = = = I0273PB6F25 I0293NB6F27 = = 10-C1
3-B6 = I016PBOF1 IO38NBOF3 - = = = 12-B1 C_TOFO_TVEW u25 AA23 QC_PULSER_STOP D1 SSD LED n_FPGA R6 N1 TEST_IN_2
Storage_Data5b Dl% G1l1 C_TOF1_VE_READ 11-D1 I0O148NB3F13 I0168PB3F15 8-C5 15-B5 I0274NB6F25 I0293PB6F27 5-A5
3-B1 O17NBOF1 I038PBOF3 11-C1 D CFD_LOADD T25 w22 D_TOFO_TVEW_IN B_TOFO_SCLK T6 P8 B_TOFO_VE
HK_ADC_MEAS D9 B12 RAM_Address8 12-B8 = = I0148PB3F13 I0O169NB3F15 = = = 12-D1 10-C1 = = I0274PB6F25 I10294NB6F27 = = 10-D1
6-D1 = = I017PBOF1 I040PBOF3 2 = 3-B6 Storage_Data?2 T22 W23 D_TOF3_CAL_CLK A _TOF1 _SOUT T7 N3 B_TOF3_TVEW _IN
RAM_Address3 A7 G13 D_TOF3_NON_VE 3-B1 I0O149NB3F13 I0169PB3F15 14-B1 9-C1 I0O275NB6F25 I0296NB6F27 14-B5
TP7 3-B6 = IO18NBOF1 IO41NBOF3/HCLKAN £ = = — 14-B2 C_TOF1_SCLK Uul9 Y22 D _TOF2 VE_RESETB A_TOF3_NON_VE U7 P3 B_TOF1_TVEW
A6 G12 C_TOF1_READ_ACKB 11-B1 = = IO153NB3F14 I0O170NB3F15 = =_——= 12-A1l 14-C5 = = . I0275PB6F25 I0296PB6F27 = = 10-C1
O I018PBOF1 I0O41PBOF3/HCLKAP 11-B1 C_TOF3_READ_ACKB T19 Y21 C_TOF3_TVEW A_SP_OUT V2 N4 FAST_12C_SCL
A_TOFO_VE_READ G9 C13 RAM_Address9 14-C1 I0153PB3F14 I0170PB3F15 14-C2 9-D1 I0277NB6F25 I0298NB6F27 7-C4,7-C7
9-D1 B LED OR o8 IO19NBOF1 |042NBOF3/HCLKBNC12 RAM Address? 3-B6 9c1 A_TOFO0_CAL_CLK R4| O aNB6F26 10298PB6F27 P4 A_TOFO0_VE_RESETB 901
14-B8 = = I0O19PBOF1 I042PBOF3/HCLKBP = 3-B6 RTAX2000S B_TOFO_TVEW_IN T4 M2 B_TOF3_TVEW
10-D1 = = = I0278PB6F26 I0299NBGF27Nz A TOFO VE 14-B5
RTAX2000S I0299PB6F27 = = 9-D1
RTAX2000S
')
HK_ADC3_CSb_PWR G15 B18 RAM_Data6 ub
5-C3 = = = IO43NB1F4/HCLKCN I066PB1F6 = 3-B6
FPGA_SPAREO_PWR 14 C_SP_OUT C_TOF1_VE AC2 AB1 C2_ADC_CS A_TOF3_CAL_CLK P M A_TOF3_SCLK
5-D5 = = 6 I0O43PB1F4/HCLKCP IO67NB1F6 J18 == 11-D1 11-C1 = = ¢ 0|0171NB4F16 IO196NB4F18 6 = = 17-B3 14-C5 = = = gHOSOONB7F28 I0324PB7F30 8 = = 14-C5
RAM_Address11 B14| J19 Storage_Address11 C_TOF2_READ_ACKB AC21 AD17 QD_PULSER_STOP Bl _SSD_LED_n_FPGA N6 | F1 TEST_POINT_Ob
3-B6 IO44NB1F4/HCLKDN I067PB1F6 3-C1 11-A1 I0171PB4F16 IO197NB4F18 8-B5 15-B5 I0300PB7F28 I10327NB7F30 5-C8
RAM_Address10 B13| B20 RAM_Address18 D_TOFO_TVEW W20 AD18 C1_ADC_SCLK A_ST2_OUT M6 | G1 TEST_POINT_4b
3-B6 = I044PB1F4/HCLKDP IO68NB1F6 = 3-B6 12-D1 = = IO172NB4F16 I0197PB4F18 = = 17-C3 9-B1 = = I0302NB7F28 I0327PB7F30 = = 5-B8
D_TOFO_READ_ACKB H13| B19 RAM_DatalO C_TOF3_VE_RESETB Y20 17 D_TOF2_VE A_TOF3_VE N8| K7 A_SP_PHA
12-C1 = = = IO45NB1F4 I068PB1F6 = 3-B6 14-C1 = ——= I0172PB4F16 I0O198NB4F18 = = 12-B1 14-D5 = = I0304NB7F28 I10328NB7F30 E—— 13-D6
RAM_Address13 D14 E17 100 R5 TP1 C_TOF_MRESETb AD21 w17 C_TOF3_VE_READ B_TOF2_SCLK N7 K6 A_TOF2_TVEW
3-B6 = IO47NB1F4 IO69NB1F6 O 11-A8 = = IO173NB4F16 I0198PB4F18 = == 14-C2 10-A1 = = 10304PB7F28 I0328PB7F30 = = 9-B1
RAM_Address12 C17| F17 HK_ADC_CTRL D_TOF1_READ_ACKB AD22 AE19 C_TOF2_SOUT D_TOF2_VE_READ M4 | D1 TEST_POINT_2b
3-B6 = I047PB1F4 I069PB1F6 = = = 5-D3 12-B1 = = = I0173PB4F16 IO199NB4F18 = = 11-B1 12-B1 = D — I0O308NB7F28 I0329NB7F30 = = 5-B8
RAM_Address14 Al6 B22 POR_n2 C_TOF1_NON_VE AA19 AE20 HK_ADC1_CSb A_ST1_OUT L3 E1 TEST_POINT_1b
3-B6 = IO48NB1F4 IO70NB1F6 = 3-C2 11-C1 = = = IO174NB4F16 I0199PB4F18 = = 6-C8 9-C1 = = IO309NB7F28 I0329PB7F30 = = 5-C8
40_MHz Al7| B21 RAM_Datal3 C_TOF2_VE_RESETB Y18 AC15 C2_ENERGY_nRST B_TOF3_VE M3 | G2 TEST_POINT_3b
3-D7 = I048PB1F4 I0O70PB1F6 = 3-B6 11-A1 = p— IO176NB4F16 I0O200NB4F18 = = 17-B5 14-B5 = = I0309PB7F28 I0331PB7F30 = = 5-B8
C_TOF2_SCLK H15| G18 HV_TRIP_B C_TOF3_NON_VE Y19 AD15 D1_ADC_SCLK D2_SSD_LED_n_FPGA N10| H3 B_SP_PHA
11-A1 I049PB1F4 I071PB1F6 5-C3 14-D2 I0O176PB4F16 I0201NB4F18 18-C3 15-B5 I0O310NB7F29 I0332NB7F31 13-B6
RAM_CE E15] G19 MRAM_CEDb D_TOF1_CAL_CLK AB19 AD16 C2_ADC_SCLK B_TOF2_VE_READ N9 | H2 A_1PPS
3-A6 IO51NB1F4 IO73NB1F6 3-B1 12-B1 IO177NB4F16 I0201PB4F18 17-B3 10-B1 I0310PB7F29 I0332PB7F31 5-B3
RAM_Data4 F15]| C19 RAM_Address17 D_TOF1_NON_VE AB18 Y15 D1_ANTI B_SP_OUT K1| E2 TEST_RESET
3-B6 IO51PB1F4 IO74NB1F6 3-B6 12-C1 I0177PB4F16 I0202NB4F18 18-D5 10-D1 IO311NB7F29 I0333NB7F31 5-C8
RAM_Data3 Al5| c18 I0323PB7F30 D_TOFO_SCLK V19 Y16 HK_ADCO_CSb B_ST2_OUT L1 F2 TEST_RX_n
3-B6 IO52NB1F4 I074PB1F6 12-C1 IO182NB4F17 I0202PB4F18 6-D8 10-B1 I0311PB7F29 I0333PB7F31 5-D8
HK_ADC4_CSb_PWR G16| D18 RAM_Address16 D_DEL1_CAL_CLK w19 AB14 D1_ENERGY_nRST A_TOFO_READ_ACKB M5 | H4 B_CFD_LOADbDb
5-C3 IO55NB1F5 IO75NB1F6 3-B6 12-A1l I0182PB4F17 I0206NB4F19 18-C5 9-C1 I0313NB7F29 I0334NB7F31 10-B8
MRAM_ZZ H16| D17 RAM_Data7 C2_ANTI AC19 AB15 C2_ADC_DOUT FAST_I2C_SDA L6 u4 B_TLM
3-B1 IO55PB1F5 I075PB1F6 3-B6 17-B6 I0183PB4F17 I0206PB4F19 17-B1 7-C4,7-C7 I0316NB7F29 I0334PB7F31 5-C3
100 R6 A20 c21 RAM_Datalb Cl1_ADC_CS AB17 AE15 D1_ADC_DOUT A_TOFO_SOUT L5 H5 B_TLM_ENB
P2 O IO56NB1F5 IO76NB1F7 3-B6 17-C3 IO184NB4F17 I0207NB4F19 18-C1 TP12 9-D1 I10316PB7F29 I0335NB7F31 5-C3
RAM_Data9 Al19| C20 100 25 TP10 Cl1_ADC_DOUT AC17 AE16 QD_PULSER_START K2| H6 B_TOF2_TVEW
3-B6 IO56PB1F5 I076PB1F7 O 17-C1 I0184PB4F17 I0207PB4F19 8-C5 O I0O317NB7F29 I0335PB7F31 10-B1 TP5
SRAM_BYTE_EN_b3 D16| H20 HV_SHDN_C D_TOF1_SOUT AD19 w16 C_TOF2_VE A_SCLK_IN L2 D2 R16 100
3-A6 IO57NB1F5 IO79NB1F7 5-C5 12-C1 IO185NB4F17 I0208PB4F19 11-B1 9-B8 I0317PB7F29 I0337NB7F31 O
RAM_Address15 D15| H19 HV_TRIP_D D_TOFO_VE_READ AD20 AE14 D2_ADC_DOUT A_CFD_LOADD K4 | U6 B_TOF2_TVEW_IN
3-B6 IO57PB1F5 I079PB1F7 5-C3 12-D1 I0185PB4F17 I0209NB4F19 18-B1 9-B8 I0318NB7F29 I0338NB7F31 10-B1
100 R24 A22 E18 RAM_Datall C_TOF2_NON_VE AC18 V15 C_TOF2_VE_READ A_TOFO_NON_VE L4 U5 A_TOF1_TVEW
TP O IO58NB1F5 IO80ONB1F7 3-B6 11-B1 I0187PB4F17 I0210NB4F19 11-B1 9-D1 10318PB7F29 I0338PB7F31 9-C1
RAM_Address19 A21| F18 HK_ADC_MEAS_PWR C1_ANTI Y17 V16 D_TOF1_VE B_ST_PHA J3| F3 TEST_IN_1
3-B6 IO58PB1F5 I080PB1F7 5-D3 17-C6 IO188NB4F17 I0210PB4F19 12-C1 13-A5 I0320NB7F29 I0339NB7F31 5-A8
RAM_Data8 F16| G21 MRAM_OEb D_TOF1_VE_READ AA17 AD14 D2_ADC_SCLK B_CFD_SIN_FPGA J2| E3 TEST_TX_n
3-B6 IO59NB1F5 IO81INB1F7 3-B1 12-C1 I0188PB4F17 I0211NB4F19 18-B3 10-D8 I0321NB7F30 I0339PB7F31 5-D8
HV_TRIP_A G17| G20 Storage_Address20 C_TOF1_SOUT AE22 AC14 D2_ADC_CS B_SCLK_IN J1| G4 B_1PPS
5-C3 IO61NB1F5 I081PB1F7 3-C1 11-C1 I0189PB4F17 I0211PB4F19 18-B3 10-B8 10321PB7F30 I0340NB7F31 5-A3
HV_TRIP_C H17| F20 HK_ADC2_CSb_PWR D_TOFO_NON_VE w18 w14 D1_ADC_CS PULSER_SSD_2_FPGA L7 G3 A_CMD
5-C3 I0O61PB1F5 IO82NB1F7 5-C3 12-D1 IO191NB4F17 I0212NB4F19/CLKEN 18-C3 8-B3 I0323NB7F30 I0340PB7F31 5-B3
RAM_NOE B17| F19 LV_CLK_PWR D_TOFO_VE V18 w15 C1_ENERGY_nRST Cl_SSD_LED_n_FPGA M7\ K8 A_LED_OR
3-A6 SRAM BYTE EN b2 Bl6.062NBlF5 IOSZPBlF?D20 RAM Datald 5-D5 12-D1 D TOFO VE RESETB U18I0191PB4F17 I0212PB4F19/CLKEPACl3 Al ADC CS 17-C5 15-B5 A TOF1 VE READ M9.0323PB7F30 |0341NB7F31L8 A TOF3 TVEW 14-C8
3-A6 “HV SHDN B H18HO62PBlF5 I085NBlF7Dlg RAM Datal2 3-B6 12-C1 = C TOE3 SOUT AEZlI0192PB4F17 I0213NB4F19/CLKFN AD13 Al ADC SCLK 15-D3 9-C1 = == I0324NB7F30 I0341PB7F31 = = 14-C5
5-C5 = = IO63NB1F5 I085PB1F7 = 3-B6 14-C2 = = I0195PB4F18 10213PB4F19/CLKFP = = 15-D3
3-B6 RAM_Data5b Cl4'065NBlF6 RTAX2000S
= 1
RTAX2000S
RTAX2000S
Us us
Al ENERGY_nRST W13 AC9 B2 ADC_CS
FPGA_SPARE1_PWR F23 L22 C_SCLK_IN 15-D5 = = IO214NB5F20/CLKGN IO236NB5F22 = = 16-B3
5-C5 = = IO86NB2F8 IO109NB2F10 = = 11-B8 Al _ADC_DOUT Y13 W8 A_SSD_SELO_FPGA
HK_ADC_SCLK_PWR E23 K22 I2C_SDA 15-D1 = = I0214PB5F20/CLKGP I0O238NB5F22 = — = 15-B5
5-D3 = = — I086PB2F8 I0109PB2F10 = 5-D5,7-A4,7-A7 A2_ADC_CS AC12 W9 B _TOFO_VE_READ
Storage_Address8 H23 G25 Storage_Addressl15 15-C3 = = IO215NB5F20/CLKHN 10238PB5F22 = T 10-D1
3-C1 IO87NB2F8 I0O110NB2F10 3-C1 A2 ADC_SCLK AD12 AE4 B TOF1 _VE_RESETB
Storage_Address10 G23 F25 Storage_Addressl7 15-C3 = = I0215PB5F20/CLKHP I0O239NB5F22 = - 10-B1
3-C1 I0O87PB2F8 I0110PB2F10 3-C1 D2_ENERGY_nRST U1ls3 AES B_TOF1 CAL_CLK
BIAS_CLK_PWR E24 L21 Storage_Address3 18-B5 = = I0O216NB5F20 I0239PB5F22 = —= = 10-B1
5-D5 IO88NB2F8 IO111NB2F10 3-C1 A2_ADC_DOUT V13 AB9 A2_ANTI
POR_n1 D24 L20 Storage_Address?7 15-C1 = = I0216PB5F20 I0O240NB5F22 — 15-C6
3-D2 I0O88PB2F8 I0111PB2F10 3-C1 B2_ANTI AE10 AA9 A_TOF2_SOUT
D _TOF3_VE_READ M17 L24 C_SP_PHA 16-B6 = I0O217NB5F20 I0O242NB5F22 = = 9-B1
14-B2 = == IO89NB2F8 I0O112NB2F10 == 13-D2 A2_ENERGY_nRST AE11 Y9 B_SSD_SEL1_FPGA
HV_SHDN_A G22 K24 POR_n 15-C5 = = I0217PB5F20 10242PB5F22 = - = 15-B5
5-C5 ~ = IO89PB2F8 I0112PB2F10 = 5-C5,7-C4,7-C8 B2 ENERGY_nRST Wil AD5 B1_ANTI
PROM_CEb J22 N17 D_TOF2_SCLK 16-B5 = - I0O218NB5F20 I0O243NB5F22 — 16-C6
3-Al = IO91NB2F8 IO113NB2F10 = = 12-A1l Al _ANTI wi2 AD6 B_TOF1_NON_VE
Storage_Address13 H22 M20 D_ST1_OUT 15-D6 = I0218PB5F20 I0243PB5F22 = = = 10-C1
3-C1 I0O91PB2F8 IO115NB2F10 12-C1 B1 ENERGY_nRST AA1l1l us B_TOF2_NON_VE
C_TOF1_TVEW_IN L18 M21 Storage_Address19 16-C5 = = I0222NB5F20 I0O244NB5F22 = - = 10-B1
11-C1 = = = IO92NB2F8 I0115PB2F10 = 3-C1 B1_ADC_CS Y11 ABS8 C_SSD_SELO_FPGA
Storage_Address6 K18 N19 D_ST2_OUT 16-C3 = = I0222PB5F20 I0O246NB5F23 = = = 15-A5
3-C1 I092PB2F8 IO117NB2F10 12-B1 QA_PULSER_START AE9 ACS8 A_TOF2_VE_READ
MRAM_Wb G224 N18 C_TOFO_READ_ACKB 8-D8 I0223PB5F21 I0246PB5F23 9-B1
3-B1 = IO96NB2F9 I0117PB2F10 = = = 11-C1 A_TOF2_NON_VE AE6 AB7 A_TOF2_CAL_CLK
FPGA_SPARE2_PWR F24 025 HV_CLK_B 9-B1 = = = I0225NB5F21 I0O247NB5F23 = = = 9-Al
5-C5 = = I096PB2F9 IO118NB2F11 = = 5-C5 D_SSD_SELO_FPGA AE7 AC7 B_TOF1_VE
PROM_OEb J21 N24 Storage_Address12 15-A5 = = = I0225PB5F21 10247PB5F23 = P 10-C1
3-Al — IO97NB2F9 I0O121NB2F11 = 3-C1 D_SSD_SEL1_FPGA Y10 AA8 B_SSD_SELO_FPGA
HV_SHDN_D J20 M24 Storage_Address2 15-A5 = = = I0226NB5F21 IO250NB5F23 = = = 15-B5
5-C5 = = I097PB2F9 I0121PB2F11 = 3-C1 B_TOF1_SOUT W10 Y8 A_SSD_SEL1_FPGA
HV_SAFE J23 L25 I2C_SCL 10-C1 = = I0226PB5F21 I0250PB5F23 = = — 15-B5
5-C5 I098PB2F9 I0122NB2F11 5-D5,7-A4,7-A7 D2_ANTI T13 V8 B_TOF2_VE
D_TOF2_TVEW L19 K25 100 39 18-B5 = I0227PB5F21 IO251NB5F23 = = 10-B1
12-B1 IO99NB2F9 I0122PB2F11 OTP13 B2_ADC_SCLK AB10 V7 A_TOF1_VE
Storage_Addressl K19 N22 C_ST1 _OUT 16-B3 = = I0228NB5F21 I0251PB5F23 = = 9-C1
3-C1 I099PB2F9 I0O123NB2F11 11-C1 B1_ADC_SCLK AB11 Y7 A_TOF2_SCLK
HK_ADC1_CSb_PWR E25 M22 Storage_Addressl6 16-C3 = = I0228PB5F21 I0O252NB5F23 = = 9-Al
5-D3 IO100NB2F9 I0123PB2F11 3-C1 B2 _ADC_DOUT AD9 w7 B_TOFO_CAL_CLK
Storage_Data7 D25 N23 C_ST2_OUT 16-B1 = = I0229NB5F21 I0252PB5F23 = = = 10-C1
3-B1 IO100PB2F9 I0124NB2F11 11-B1 B1_ADC_DOUT AD10 ACS5 A_TOF3_SOUT
C_CFD_SIN_FPGA K20 M23 Storage_Address4 16-C1 = = I0229PB5F21 IO253NB5F23 = = 14-C5
11-D8 I0O103PB2F9 10124PB2F11 3-C1 B_TOF1_VE_READ V11l ACB A_TOF3_VE_READ
D_TOF2_TVEW_IN M19 P18 C_TOF1_CAL_CLK 10-C1 = - IO230NB5F21 I0253PB5F23 = Py— 14-C5
12-B1 IO105NB2F9 I0127NB2F11 11-B1 C_SSD_SEL1_FPGA AD7 Y6 A_TOF_MRESETD
C_TOFO_TVEW_IN M18 P17 D_TOF2_READ_ACKB 15-A5 = = = I0O233NB5F21 I0O254NB5F23 = = 9-A8
11-D1 I0O105PB2F9 10127PB2F11 12-A1l QA_PULSER_STOP ADS8 W 6 A_TOF2_READ_ACKB
HV_CLK_A J24 N25 Storage_Address5 8-C8 I0233PB5F21 I0254PB5F23 9-Al
5-C5 IO106NB2F9 I0128NB2F11 3-C1 B_TOFO0_SOUT &) AB6 A_TOF2_VE_RESETB
3-C1 Storage_Address9 H24I0106PBZF9 |0128PBZF11M25 Storage_AddressO 3.C1 10-D1 _A TO_F2 VE V10I0234NBSF21 IO256NB5F23 AAG B_TOFl_SCIK 9-Al
C_CFD_LOADb L23 9-B1 = = I0234PB5F21 I0256PB5F23 = = 10-B1
11-B8 C TOE3 SCLK Nl6I0107NBZF10
14-C1 = = I0107PB2F10 RTAX2000S
RTAX2000S A
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REVISIONS
Test Port Communication
U3
R31 J1
4-B1 | TEST_TX_n 3T 4 2 L V D S
100
74AC14 +3.3V +3.3V
22 +1.5V 22
+1.5V
oV +15V
J35 +5V o ®
R29 1 c41
=@ O 27
2K g O (}28 —
U3 2 O O— 129 +3.3V 0-1uF 16] u1o
TEST_RX_n R33,,,100 R30 J1 *3.3V 5 O O30 A_TLM_ENB 4 TLM A+ J2
4-C1 | - . o ® L 10 %{) SNET 4-D8| -1=M_ S ENvee - 2
1K O 32 TN
= O EN
7T4AC14 Cc29 f 8 O O 33 A_TLM 1 DOUTIL+ 2
| C ° O |34 4-D8| PINI " pouTs- 2
I O 35 ) 6
22pF 10 OO 36 7 bIN2 DOUT2+ ¢ 39
11 O 37 DOUT2- |~ TLM_A- 3
9 +
4-B6,7-A4,7-A7 12C_SDA R280 100 12 OO 38 100 , \R282 HK_ADC_SCLK_PWR pinag  DOUTS+Iy
I2C_SCL 100 \ \R276 13 O 4-B8 DOUT3- >
4-A6,7-A4,7-A7 BIAS GLK PWR 100 579 ” O O 39 100 ,,R281 HK_ADC_CTRL_PWR P 15 DOUTas |14
\/ 4-B8 oV ClK PWR SR 74 00 15| O ()40 100, \R283  HK_ADC_MEAS_PWR oo DINA [ ira. |13
4-B6 = = O 41 lOOWZ?B HK_ADC1 CSb_PWR
FPGA_SPAREO PWR 100 . R275 16 O 4-A8
4-C8 FPGA_SPARE1_PWR R272 100 17 O O 42 100W277 HK_ADC2_CSb_PWR 4-B6 GND
4-B8 FPGA SPARE2 PWR 100 571 18 O O 43 100, R273 HK_ADC3_CSb_PWR P g | UT54LVDSO031LVE
4-A8 = = W 44 100 324 HK_ADC4_CSb_PWR
POR_n 100 270 19 O 4-C8
4-B6,7-C4,7-C8 HV SHDN A 100 322 W 20 O O 45 1oom323 HV _TRIP_A 4-B8 o
+3.3V 4-B8 = = W O 46 1oomszo HV_TRIP_B +3.3V
+3.3V 22 HV_SHDN_B 100 , ,R321 21 O 4-C6 ==
== 4-B8 O 47 1oom319 HV_TRIP_C
$517080 HV_SHDN_C 100 , R318 22 O 4-B8
4-B6 VT SHDN D 00 F3lT a5 O a8 100 , \R318 HV_TRIP_D B \/
c13 $517080 4-A8 = = AR O 49 100 , R314
i AAS HV_SAFE 100 , \R316 24 OO =0 100 31 ® E>5
o i R12 4-AB HV_CLK_A 100W315 25 O O t1 100 311 AM (O E3 o
HV_CLK_B 100W312 26 O WVR (O E2
0.1uF -~ 4-A6 O c231
us |14 10K [10K [LOK —
[ee] o ~
. TEST_RESET R10,,,100 2 e | g R11 J1 S < +< < 0.1uF 16| Uss
4-cl ! = ¢ o 9 e B TLM_ENB 4 TLM B+ J2
1K 4-c1| | - - T EN VCC _ 10
7 EN
c11
L 2
— E1l J1 ‘ B TLM 1 DOUT1+
0.001uF 10 °® 15 4-c1| | DINL - pouTi- 2
7 DOUT2+ >—
v DIN2 5 J2 C
DOUT2- > TLM_B-
R27 +3.3V +1.5V +5V +15V o DOUT3+% 11
VA 8  DpouTs- Ve
1IMEG 15 DOUT4+ ——
DIN4 5 T4. |13
us R34 I J1 TP17 TP3 TP16 TP27 TP15 GND
1
sl | TEST_POINT_Ob o | 1 8 11 o g | UT54LVDS031LVE
100 J1 ®
74AC14 ® »3
U3 J1
e 6
TEST_POINT_1b R35 J1 v
4-C1 | = = 1l 7 >oll 4
100
74AC14 *3.3V 32
R61 0 CMD_A+ 5
o3 V <
4-C1 } TEST_POINT_2b 13 I 12 R14 J1 12 4 4 RS7
100 100
74AC14 16 Us _|C28 R60 0 cMp_A- Y2 .
*+5V vcc EN4 0.1uF
+3.3V EN 12
+5V A_CMD R62 100 3 RIN1+ |2
CR3 CR2 ° 4-B1 | = ROUTL  piN1-f=
R63 100 6
) : A _1PPS 5 RIN2+ — J2
1IN5819UR-1 1N5819UR-1 4-c1| ‘ ROUT2 RIN2- R58 DNI ) 4
Cc12 10
— L Rours  RINS*Tg
p— RIN3-— R59 R349
0.1uF R1 2 13 RIN4+£
ua 2N2907AUB ==1ROUT4 B iNg. |15
R28 J1 DNI | 100
4.c1 | TEST_POINT_3b 5 | 6 5 100K GND R64 ON| J2 ]
100 UT54LVDS032LVE J2
c27 \/ ¢ 1 4 8 R348 & B
74AC14 CR1 ®
DNI "
E N 3 A 00 J2
+3.3V 2N2222AUB 5 < 12
: 1K 1K Q 1IN5819UR-1 31
BME_PWR 1 4 J2
4-D8 } = ] @ ® ® 8 [
R4 R3 x CRE 15
1IN5819UR-1 1N5819UR-1 | 22uE 5 é R13 €204 v
— 750 T +3.3V J2
be c199 1IN5819UR-1 IMEG 0 1uF R345 0 CMD_B+ 13
4c1 | TEST_POINT_4b 3 7 R329 1 14 R2 ® @ R352
- J
100 C220 @ ® ® ® 100
74AC14
C233 ) J2
ONI 16 Us7 = R346 0 CMD_B 14
vee ENLA 0.1uF
+3.3V +3.3V — 12
2
CR9 CR11 4-08| | B_CMD R344 100 3 houTl RRIII\,l\jllJr_ 1
[ ¢ g ‘ B_1PPS R347 100 5 RIN2+ [ J2
; = 7
1IN5819UR-1 | 1N5819UR-1 R326 4-81 ‘ ROUT2 RIN2- -5 R343 DNI ) 8
11 +
R38 . ROUTS RRlll\rl\J33-9— R56 R351
M 10 U4 a8 10K I 13 | oo uTa RIN4+%
+3.3V =
3.3V 3.3) 100 4.c1 | TEST_IN. 2 R36,,,100 g S ® ® ° 13 RIN4 onl hoo .
74AC14 1K GND R342 DNI °
UT54LVDS032LVE
7AAC14 8
0‘3‘0 U4 _| c216 c217 R350
R37 — i
® ] R328 13 | [ uol2 22pF DN ¢
0.1uF 100 100
U4 |14 10K 74AC14 A
R327 J1
4B1 | TEST_IN_1 RS82,,,100 2 o<1 1 o o ® ° ; v v
K
7 c219 c218 IN5819UR-1 1N5819UR-1
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Housekeeping
Vhsk
@ @ @ @ ® ® Vhsk
R533 R534 R535 R536 R537 R532 R531 R530
10K 10K 10K 10K 10K 10K 10K 10K
25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K R243
o @
u42 49.9
4-D4] | HK_ADC_SCLK 5
L 16 2
SCLK VA @
s-c3l | HK_ADCO_CSh 1 2 MNEE: ° ®
14 15 HK_ADC_MEAS
4-D5| | HK_ADC_CTRL ® DIN DOUT ® | 4-C8
4 INO C375 C368 C365 C367
9-B7 Al_SSD_THERM : 5 i1 | oaur | 1uFr | o0.1uF 7| 1uF
L0.B7 A2 _SSD_THERM : 6 — — — —
g B1 SSD _THERM : 7 |IN2
g B2 SSD_THERM : g |IN3
oon 7 Cl SSD_THERM : g |IN4
6.c7 C2_SSD_THERM : 10|IN5 3 o o
6.7 D1 _SSD_THERM : 11]IN6 AGND [, S o
.57 D2_SSD_THERM : IN7 DGND
ADC128S102QML
C369 C370 c371 Cc372 Cc373 C364 C363 C362
| 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF V V
@ @ @ @ @ @
Vhsk
@ @ @ @ @ @ Vhsk
R462 R463 R466 R464 R465 R460 R459 R461
10K 10K 10K 10K 10K 10K 10K 10K
25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K 25 ppm/K R221
® 'Y C
u3o0 49.9
16 2
SCLK VA, @
4.C3 | HK_ADC1_CSb 1 [%% MAFE ° °
14 15
DIN DOUT
4 INO C145 C326 C147 C320
E12 O ANODE_QA_THERM : 5 N1 | o1ur | 1uFr | o0.1uF 7| 1uF
E10 O ANODE_QB_THERM : 6 — — — —
E11 O ANODE_QC_THERM : 7 |IN2
Es O ANODE_QD_THERM : g |IN3
EVENT1 THERM : o |IN4
EVENT2 THERM : 10 |'N5 3
: 11IN6 AGND 1, | L
TP58)) o : IN7 DGND o ®
TP5
R539 R23 ADC128S102QML
Cc322 Cc323 c321 c182 Cc374 C366 Cc325
_ , 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF R600 V V
10K thermistor 10K thermistor — j— j— — j— j— —
0
@ @ @ @ @ @
GND
Vhsk B
TP70 TP69
R245 R244
@ VVN/'—@Vhsk
100 0
R229 01‘3‘37
|
+5V
DNI SN FSV
R228 0.1uF
it T
32.4K o o
25 ppm/K Il C186 C360
0.0047uF criz| o | 0-1uF R222
m —
o}
é = 10K
o)
+15V
U3l 2 Q6
2 RH1078MW H VIS _COMP
® @ — 1K - v
L R454 U1
— @\ @ = 10
R456 499
2p5VREF 3 8
4-B4 <P o + . SRV 4
10K NC 9
S +15V
C319 R452 10K NG =20
— 7 n RH1078MW
0.01uF 100K V- 6
C361
25 ppm/K
R458 5 | 0.027uF
10K T
@
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REVISIONS
C405‘ ‘ DNI REV DESCRIPTION
TP72 TP74
R571
T pRAL QDACS
25 ppm/K 100
C407/|0.0033uF
|
R574 R572 04‘?6
100K ? DNI |
DNI +15V
25 ppm/K +£“:LV
R540 49.9T D
c378 240
15-C5,15-C7,15-D5,15-D7 0.027uF 1K
SSD_REF | 16-B5,16-B7,16-C5,16-C7 073
17-B5,17-B7,17-C7,17-D5 10 3 011
18-B5,18-B7,18-D5,18-D7 81 v+ 4
NC 9 4
+5V
R575 7 NC
35.7K $6110628 CR14
25 ppm/K Cc408 5 ® Py mﬂﬂﬂﬂmﬁ
0.1uF 1N6638US
+3.3V 0.1%
\/ ° o e ° ° ° ° ° ’
R592 |R591 R590 R589 R250 c192 R570 R569 R568 R567
u74 —
16
10946-QDAC2B-03 12.4K [12.4K [12.4K [12.4K 0.1uF 12.4K [12.4K [12.4K [12.4K
‘ FAST I2C_SCL 1 VDD DNI
4'C1,7'C4‘ [ . SCL 25 ppm/K| 25 ppm/K| 25 ppm/K| 25 ppm/K 25 ppm/K| 25 ppm/K| 25 ppm/K| 25 ppm/K
‘ FAST 12C_SDA 2 +3.3V
4-C3,7-C4‘ | o SDA
10 DO DACO % RS87 EERA P Al _ENERGY_THR } |15-C5 v R566 35.7K C1_ENERGY_THR,
8 12 oo ‘ 117-C5
ID1 DAC1 25 ppm/K u71
LA g bac2 B3 16| 10946-QDAC2B-03 25 ppm /K 0.1%
POR n g D3 pACa 4 R586 35.7K o © A2 ENERGY_THR | |15-C5 4-C1,7-C7| . FAST_I2C_scCL ° 1 VDD R565 35.7K PP C2_ENERGY_THR, 117-85
4-B6,5-C5,7-C4| | — D4 25 ppm/K ’ . FAST_I2C_SDA 2 |SCL ‘
L 4 D 4-C3,7-C7| | ) SDA 25 ppm/K 0 1%
+3.3V . '
‘ 3 33 R385 35.7K o o B1_ENERGY_THR | 116-C5 10 11 R564 35.7K PPN D1_ENERGY_THR, 18-C5
. 2p5VREF MRN 25 ppmiK :8 IDO DACO [, |
15-83,7-04\ ‘ 545 0K 15 REF 7 ID1 DAC1 13 25 ppm/K 0.1% C
GND
R584 35.7K o o B2 ENERGY_THR | 16-A5 6 |'D2 DAC2714 R563 35.7K oo D2_ENERGY_THR, 18-85
9 c381 25 ppmIK . _POR_n 5 |ID3 DAC3 0.1% ‘
C380 - 4-B6,5-C5,7-C8 | 2 ID4 25 ppm/K
I ID5 +3.3V R469 LR474 LR479 LR484
0.1uF 0.1uF ¢ \ 3| e T 35.7K =35.7K =35.7K = 35.7K
R489 |R495 R501 R505 2p5VREF R241 15
15-B3,7-C8 } P @ 10K @ REF  GND 25 ppm/K| 25 ppm/K| 25 ppm/K| 25 ppm/K
35.7K B35.7K B35.7K 35.7K C196 ° _|cs76 i ¢
25 ppm/K| 25 ppm/K| 25 ppm/K| 25 ppm/K [ 770 1uF
0.1uF v
Anti-Th, Quadrants A-B, 15keV LSB Anti-Th, Quadrants C-D, 15keV LSB
g g g Value=DNI g g g g
R510 JR512 J RE14 JR516 R418 |R416 |R414 |R412
DNI DNI DNI DNI ONI ONI ONI ONI
+3.3V 3.3V +3.3V +3.3V
R509 0 A1l ANTI_TH ‘ 115-D8 R419 C1_ANTLTH | 117-D8
u69 oo Value=DNI ‘ u68 0 oo ‘
144 16/ 10946-QDAC2B-03 C127 16/ 10946-QDAC2B-03 R417
_ = 1 VDD R511 0 A2 ANTI_TH ‘ i 1 VDD C2_ANTLTH |
— > |scL o O Value=DNI | l15-Cc8 — 5 |scL ; o O | |17-B8 B
0.1uF SDA 0.1uF SDA R415
10 11 R513 0 B1_ANTI_TH 10 11 D1 _ANTI_TH
IDO DACO oo — | 16-D8 IDO DACO oo = = | 18-D8
8 | o0 PEE: Value=DNI ‘ 8 | o0 PEE: 0
7 13 7 13
v ID2 DAC?2 v ID2 DAC?2 R413
6 14 R515 0 B2 _ANTI_TH 6 14 D2 ANTI_TH
£ |ID3 DAC3 *—© Value=DNI | 16-B8 ? c D3 DAC3 *—© - - | 18-B8
VADC 4 |ID4 VADC :I|D4 0
ID5 ID5
3 3
[ MRN ® MRN
e S-A9K = REF  GND R200 |R199 |R198 |R197 R223 5\ /549K = REF  GND R173 |R175 |R176 |R177
25 ppm/K 25 ppm/
C34 R518 9 ‘R224 | c146 .
DNI DNI DNI DNI DNI DNI DNI DNI
e i-SOK K e 25 1OK/K 0.1uFR *
ppm _ ppm
Value=DNI Value=DNI
+3.3V
+3.3V
u72
16| 10946-QDAC2B-03 o Y7
4-A6,5-D5,7-A4| —5c ISZS,QSCL ; sc. /PP e scL . VDD10945'QDACZB'03
| — | —
4-B6,5-D5,7-A4| | SDA OTP73 4'A6'5'D5'7'A7\ L 12c_spaA 2 |SCL
4-B6,5-D5,7-A7 | — SDA
100 b0 baco P2 13-A3,13-A7,13-B4,13-B7
8 12 10 11 PHA_REF 13-C3,13-C7,13-D4,13-D7
7 :g; Bﬁg; 13 SSD_Pulser VDD_QDAC 6.AS a 8 :32 8282 12 PHA THR_AB APt s
+3.3V - +3.3V -A7,13-B7,13-C7,13-
3.3 g o it Anode_Pulser VDD_QDAC A 3.3 ? Z o3 oS ii PHA THR_CD 3L 13.B4.13.C4.13.D4
4 |ID4 - |ID3 DAC3
ID5 ::4 ID4 A
ca04 3 C205 ID5 OTP14
| 0.1uF R538 10K o 15 |[MRN | 0.1uF 3
— REF GND B R46 10K 15 ,\R/IERIL\l
GND
c377 ° 25 ppm/K C34  |R45
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OluF CAGE CODE SIZE DWG NO. REV
v v 0.1uF 10K
<
25 m/K
& 88898 | D 7464-4001 - p
o
Y
—
SCALE NONE - DO NOT SCALE PRINT SHEET 7 OF 18 g
S
CAD SYSTEM IDENT APL CAD FILE IDENT :‘
8 6 3 Version File Path S




8 7 6 5 4 3 DWG NO SH 1

REVISIONS
Test Pulsers
Anode_Pulser_VDD
Anode_Pulser_VDD
0.027uF
0.027uF +5V +5V +5V
+5V
C359 R529 *SV
2K Cc391
C427 J33 2K 1 J23 J31
c428 R598 Y 1/~ C392 332 0.1uF 5V 0 +5vL () C394
|| o 1 ¥2 C393 R528 1 1 L= D
) 3 0 0.022uF | * | E>“4Z 0.1uF
22pF || 3 0 .
22pF 0.022uF
R599 2/3]4/5
QA _PULSER_STAR 1 4
4-A5 } Q15 R558 213145
1K 4.06 | QC_PULSER_START 1 07 4 K7
1K
? +5V oV +5V
2N2857UB
2N2857UB +5V
c422
— J26
Anode_Pulser_VDD 0.1uF +5v1 m +5vl m C354
Anode_Pulser_VDD ¥2 —
0.027uF 0.1uF
0.027uF v
ca17 R582 %—————.
C357 RE26 \/
2K
J29
C420 R583 c429 2K
|| 1 C355 J25
|| o | C358 R525 | 1 //“\\
I 3 0 0.022uF Nt | ® |
22pF : | 3 0 - E>><4Z
22pF 0.022uF
R588
AAS . QA_PULSER_STOP 1 0134 2|3|4/5 R527 Jalals
1K 4Ca | QC_PULSER_STOP 1 o5 4
1K SSD_Pulser_VDD
2N2857UB 0.027uF
2N2857UB
C49
Anode_Pulser_VDD C
Anode_Pulser_VDD
0.027uF
0.027uF
€399 R562
2K
c225
J27
Cc387 R594 CTfS 1 2K caza 124 pca  PULSER_SSD_1_FPGA R373 I 2N4957UB
|| o | C425 R595 N 1 m ] e ]
| 3 0 0.022UF ¥2 | [} ] csl 0.022uF
22pF ' | 3 0 E>><4Z
22pF 0.022uF ]
R554 21314!5 H
QB_PULSER_STAR 1 4
4-D3 | Qs R596 213lals 22pF
1K 483 | QD_PULSER_STAR 1 014 4
1K I
PULSER_SSD_1 } 15-D8,16-C8,17-C8,18-D8
2N2857UB 2
2N2857UB R117 Cc252
100K 0.001uF
Anode_Pulser_VDD
Anode_Pulser_VDD
0.027uF
0.027uF
Cc388 !
R555
2K
Cc389 J24 2K 0.027uF
€390 R558 || 1 C395 J30
| ¢ | ¥2 Cc397 R559 t L m
3 3 0 0.022uF }} ® | N c261
22PF 22pF 3 0 0.022uF B
R557
4.D3 | QB_PULSER_STOP 1 09 4 2|3|4|5 561 Tl
1K 4.C3 | QD_PULSER_STOP 1 010 4
1K
R341
2N2857UB
2N2857UB R386 c232
. PULSER_SSD_2_FPGA 2K 2N4957UB
4-B3 | |
2K 0.022uF
Cc74
|
22pF CR4
1.5K
SSD_Pulser_VDD
+15V _Pulser_
Anode_Pulser_VDD B PULSER_SSD_2 } 15-C8,16-B8,17-B8,18-B8
_Uis R508 R98 C262
o—\/\\—@
R523
o ° C3de | +15V 100 00K 0.001uF
100 0.027uF | R551
R193 49 9K u33
49.9K 10
25 ppm/K K77 25 ppm/K . RH1078MW
u33 ® _ v+ 4
® 2 RH1078MW NG o
Cc351 e C385
1 — SSD_Pulser_VDD_QDAC R553 7 NC —
|
R234 0.027uF 7-A6 | ] + . 6 0.027uF
7-A6 } Anode_Pulser VDD_QDAC ° 3 + 10K
) 5
10K C386 R552
R192 - A
Ci53 ] 0.1uF 10K
0.1uF 10K 25 ppm/K
25 ppm/K
@ @ @ @
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REVISIONS
- - REV DESCRIPTION
Time-of-Flight, Quadrant A
TP53
R196 100 A_SP_OUT | 4.C3
| ;
+3.3V
A_TOFO_TVEW _IN | 4.D1
4.D1 | A_CFD_SIN_FPGA .
C141 3 10946-TOF-D-03 R94 100
} ° Startl-Stop < 10946-TOF-D-03 A_TOFO_VE l4-c1
| |
0.001uF +3.3V o 20 1 cHO:START X CHO:VE 2 R95 100 D
U27 2 a a _ 7 A_TOFO_NON_VE,
Sto R191 C140 a1 > 42 19 a CHO:NONVE — | 4-B3
\ 10946-CFD-D-03 TP52 O SIGNAL_IN_1 DLLOUT_1 ] CHO:STOP > CHO:VE_READ
o o - = u21 17 - R97 100
FL9 374 | VDD ® ® C105 CHO:SGATE_IN 18 A_TOFO_VE_READ| a8
. |19 [ -
J21 filter_12pin_10gnd nootur ig AZERROR 3 " N 14 CHO:TVEW IN u21 CHOSGATEODT R93 100
1 R188 €139 ZC+ CFDOUT a 0.1uF ' - 13 A_TOFO_TVEW
10 5 \ 15 4 = _ CHO:TVEW _OUT ‘ 4-D8
® IN ouT ' | ZC- CFDOUTOD 9 , o) -
¥zcoax 5pin  4.99 CDM2005 13 BIASIN ° g |CHO:READ_ACKB X oy 4 R96 100 A_TOFO0_SOUT
- : GND R189 R190 0.001uF o CHO:SCLK 3 F CHO:SOUT - - } 4-C3
1 5 o , Z
1/2|3/4/6/7|8|9 LEDIN LEDOUT 5 4 0
514 (3|2 12 2 CHO:VE_RESETB < O
VDAC BIASIN2 ™ c72
DNI 100 o > | € c71
8 10 o o g J— 1
® SIN SOUT R194 |C348 I = 0.1uF T
; LOADB N = O 0O O 0.1uF
2-nS Delay SCLK GND 0.1uF ~ 89
17 3.57K -
\/ \/ CASE_GND 0‘7‘3
C142 R195 [C143 |
L L 0.022uF
0.022uF 2.94K | 0.01uF A_TOFO_CAL_CLK | 4.C3
* o A_TOFO_VE RESETB‘ -
= = | 4-c1
TP32 A_TOFO0_SCLK
v - - } 4-D3
A_TOFO_READ_ACKB,‘ 4.C3
R143
A_ST1 OUT | 4.C3
100
0\9\7 A_TOF1_TVEW _IN | 4.D8
|
+3.3V
0.001uF +3.3V 3.3
ui4 R102 100
cos |
S ta I’tl ° R139 ° il 10946-CFD-D-03 Startl-Start2 ~ 10946-TOF-D-03 @ ® | A_TOFL_VE | 4-A3 C
N
FL4 374 0!01 . 14 vDD 2 o TP44 O ® 80 |CH1:START I CH1:VE L R101 100 , oo o0\
112 filter_12pin_10gnd PP 16 |[AZERROR 3 ’9 9 CH1:NONVE ;2 = = = } 4-D1
m 1 4.99 10 5 0‘6‘3 15 |ZC+ CFDOUT 5, |CH1:STOP > CH1:VE_READ R99 100
® IN ouT i 13 12C- CFDOUTOD CH1:SGATE_IN ”g ‘ A_TOF1_VE_READ| 483
¥zcoax_5pin R135 CDM2005 GND 0.001uF BIASIN ” CH1:SGATE_OUT = ‘
R83 R86 L 5 CH1:TVEW _IN u21 - R92 100 A TOFL TVEW
6 lals s 1/2|3/4/6/7|8|9 15 |LEDIN LEDOUT 76 _ CH1:TVEW _OUT = = ! 4-B1
499 VDAC BIASIN2 CH1:READ_ACKB « © R100 100
100 . y 79 |CH1-sCLK S = cH1:souT 8L A_TOF1 _SOUT | r.c3
] SIN SouT R141 |c101 2
kigLOADB 11 — —89 /cH1:VE_RESETB 2 S o C69
2-nS Del ® ——SCLK GND 357K |0.1uF o > | |t | C70
\/ n elay \/ CASE GND| 2/ ¢ 7 2 - -
- T Tz 0.1uF |0.1uF
C62 R89 (66 o w «
— — ces o "
0.022uF [2.94K D.01uF \/ H
® ® 0.022uF
v A_TOF1 _CAL_CLK | 4.C3
A_TOF1_VE_RESETB | 4.03
| ]
P54 A _TOF1_SCLK | 4.D3
A_CFD_LOADbD A_TOF1_READ_ACKB
4-B3| | = = ® R187 = = = | 4-D3
4-83] | A_SCLK_IN ® A_ST2 OUT | 4.C3
TP45 O— 100
Cco96
H ® A_TOF2_TVEW_IN | 401
0.001uF +3.3V
U20 = +3.3V
S ta rt2 R138 C\Q\S 10946-CFD-D-03 +3.3V T R150 100
4 4 i Start2-Stop 3 tof-d_bank2 P Py A_TOF2 VE | ]
FL7 374 vbp |8 @ ‘ | .
. . (o))
113 filter_12pin_10gnd 0.001uF 12 AZERROR . 33 |CH2:START o CH2:VE gg R151 100  — oo \oN VE B
m 1 R134 10 5 0‘9‘4 15 2C+ CFDOUT o 34 a CH2:NONVE o = = = } 4-A5
® IN ouT ] i ZC- CFDOUTOD < CH2:STOP > CH2:VE_READ
. 13 ~ 10946-TOF-D-03 36 - R153 100
¥2coax_5pm 4.99 CDM2005 BIASIN CH2:SGATE_IN A_TOF2_VE_READ;
GND R136 R137 0.001uF © 35 | 4-A3
1 c | 39 CH2:SGATE_OUT —
1/2|3/4/6/7|8|9 LEDIN LEDOUT a CH2:TVEW _IN u21 R144 100
a _
514132 ON| 100 12 ybac BIASIN2 31 > 32 - o cH2:TvEW _ouT 22 A—TOFZ—TVEW} 4-c1
8 @ SIGNAL_IN_O o DLLOUT_O g |CH2:READ_ACKB « 8 66 R152 100 . ~oco souT
® —ISIN SOUT C100 0 u21 CH2:SCLK 3 F CH2:SOUT = = | 4-B3
L~ [a g
LOADB .z
P = ©
2-nS Del %lscLk GND 0 1ur Sz o _|c109 [C76 67 cH2:VE_RESETB 2 o . c103 | c7s
-Nn ela . h'4 ] -1 O > |
\/ y \/ CASE_GND 3 9 = 0.1uF  [0.1uF - -
T T Z2 0.1uF |0.1uF
co9o8 R142 c99 o) ™ ™ @) (@) O]
— — ~~ ~ < o
© ™ —
0.022uF 2.94K 0.01uF ® C102 i
° ° €110 H
0.022uF 0.022uF
A_TOF2_CAL_CLK | 4-A3
A_TOF2 VE_RESETB |
*3.3V E4 A_TOF2_SCLK ‘ o
- - | 4-A3
A_TOF2_READ_ACKB 4A3
| ]
vzl A _DEL1 _CAL_CLK
AN| ©
10946-TOF-D-03 15|« = = = } 4-C1
'\Iml
[alyal
[alyal
4-D8 Q—ISE—kAARTECSHEbTé; CREG:LATCH_B >> [c108
4-A3 - - MRESETB — A ST _CFD_OUT :
‘ 14-D8
© ™ | 0.1uF
[alya
zZ Z
Q0 A ST ‘ A
oo ‘ 13-C8
Ol
A_SP } 13-D8
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. . REVISIONS
Time-of-Flight, Quadrant B
TP19
RO1
B_SP_OUT | rc3
100
+3.3V
B3 | B_CFD_SIN_FPGA
0‘3‘7 B_TOFO_TVEW_IN rc3
|
+3.
0.001uF +3.3V . 3.3V D
T 10946-TOF-D-03 T
< R438 100
S tO R53 c3e us Startl-Stop © 10946-TOF-D-03 @ P B_TOFO_VE | 4-c1
H © — |
°® 1 °® | 10946-CFD-D-03 P31 | 20 - g ‘
, _ a . | .
filter_12pin_10gnd 374 0.001uF 14 vDD o g CHO:START fa) CHO_E';?\]'xE 7 R437 100 B_TOFO_NON_VE} 401
J3 41 42 o : i
/\1 R50 10 | ouTLS3 0‘3‘5 16 QéERROR CEDOUT L2 SIGNAL_IN_1 Ues DLLOUT_1 o 13 CHO:STOP > CHO:VE_READ 3 R435 100
E— .
® o005 [ | 15 | 2. CEDOUTOD L4 CHO:SGATE_IN 18 ‘ B_TOFO_VE_READ, 4B3
"/ coax_spin  4.99 GND 13 _|C266 CHO:SGATE_OUT [~ !
0.001uF BIASIN ~ — 14 U65 -
R51 R52 ! CHO:TVEW _IN R439 100
1|2|3|4|6|7|8|9 ) 5 a 0.1uF CHOTVEW ouT I3 B_TOFO_TVEW, 403
51432 LEDIN LEDOUT Z 9 3 ' - ‘
DNI 100 12 1bAcC BIASIN2Z -2 o g |CHO:READ_ACKB « 2 4 R436 100 B TOFO SOUT
R54 ™ CHO:SCLK 2 E CHO:SOUT = = } 4-A5
0 z
¢ 8 sIN souT 10 _[c40 5 2o
7 oADE — CHO:VE_RESETB 2 0 o c301
2-nS Delay 9 11 0.1uF o > 7 1S _|C303
v v SCLK GND 75 3.57K S 5 o — —
CASE_GND I I 2 0.1uF |0.1uF
O O O
c38 R55 (C39 Joel o«
— — — -
1 1 C302
0.022uF [ 0.01uF |
| v |
[ ® 0.022uF
v B_TOFO_CAL_CLK, e
B_TOFO0_VE _RESETB 4.D3
P33 B_TOF0_SCLK | r.c3
B_TOFO_READ_ACKE 4Dl
R393 B_ST1 OUT | s.c1
CZ\TS 100 | -
|
0.001uF +3.3V
U61 =2 B_TOF1 TVEW_IN | 4D6
Startl |
® ® I 10946-CFD-D-03
+3.3V
FL15 374 O‘()‘OluF 14 vDD 12 ® TP29 3.3 C
filter_12pin_10gnd ' AZERROR T R432 100
J6 _ _ -
4.99 C312 16 zc+ CFDOUTS ® Startl-Start2 ~ TOE-D.- ® ® B_TOF1_VE | 4-A3
1 10 5 | 15 4 ~ 10946-TOF-D-03
) IN ouT | 15 12C- CFDOUTOD 50 < e R433 100
¥2coax_5pin R400 CDM2005 BIASIN CH1:START | CH1:VE B_TOF1 NON_VE |
GND R448 R44¢0-001UF a CH1NONVE L78 ‘ 4-B3
1 5 29 o i 82
1/2/3/4|6/7|8|9 LEDIN LEDOUT CH1:STOP > CH1:VE_READ R431 100
54132 49.9 100 12 \vpac BIASIN2 [ 2 27 CH1:SGATE_IN v8 B_TOF1_VE_READ 4-A5
CH1:SGATE_OUT ==
°® 3 SIN sout 22 R396 |C270 24 lCH1:TVEW _IN u65 ”s R440 100 o oo oo
o g LOADB 11 — 76 a CH1:TVEW_OUT - = | 4-c1
: o
2-nS Dela @®  SCLK GND 175 CH1:READ_ACKB o R434 100
\/ y \/ CASE_GND 8.57K 10.1uF 9 lcHiscLk 4 F CH1:souT 2t B_TOF1_SOUT |4-A5
Ul >
c310 R441 (C307 80 |cH1:VE_RESETB 2 9 o C305 |c304
p— p— v S) > I p— p—
— - [a)
0.1uF |0.1uF
I T =z
0.022uF | 2.94K 0.0LluF O 0 O 4’
. ' ™ Te] N
\V »
0.022uF
et Lonns B_TOF1 CAL CLK 453
4-Cc1| | = = ® B_TOF1_VE_RESETB |
B_SCLK_IN ‘ 4-B3
) \ _ _
4-B3] ‘ o TP B_TOF1_SCLK | AA3
cﬁo B_TOF1 READ_ACKB | D3
| R90 B_ST2_OUT | 4.C3
0.001uF *3.3V 100 B_TOF2_TVEW_IN
Start2 S
® ° I 10946-CFD-D-03 +3.3V
FL3 |l 6 TP30O— @ +3.3V
374 VDD ® tart2-St 3 -TOF-D-
I filter_12pin_10gnd 0.001uF 2 AZERROR . S Stop > ~0946-T0F 07%3 | R38H 200 5 10F2 YE 4-A3 B
33 o
R81 C58 ZC+ CFDOUT ® CH2:START [ CH2:VE
1 .
Q @ 10 1y ouT > o H i: ZC- cFpouTOD |4 Py 34 2 CH2:NONVE gg R38M100 B—TOFZ—NON—VE} 4-B3
coax_5pin  4.99 CDM2005 BIASIN CH2:STOP > CH2:VE_READ
- GND _ < _
R82 rgg 0-001UF L 5 ~|  10946-TOF-D-03 36 CH2:SGATE_IN a5 | R38H 100 B_TOF2 _VE_READ| 4-C3
1|2|3|4|6|7|8|9 {5 |LEDIN LEDOUT ® 20 CH2:SGATE_OUT >
514132 VDAC BIASIN2 A CH2:TVEW_IN u6s
DNI 100 a cH2:TvEW _ouT 22 R392 100 B_TOF2_TVEW,
8 C67 > 71 _ 5 ' - - - } 4-B1
o ~ISIN souT 31 L GNAL IN O SLLOUT o 32 o5 |CH2:READ_ACKB v 9 66
o |LOADB = g =M= S Uss - CH2:SCLK o F CH2:SOUT R384, , 1100 B_TOF2_SOUT, 403
SCLK GND o P Z ‘
v 2-nS Delay v CASE_GND 0.1uF z b © C299 C298 87 \cH2:.VE_RESETB z 9 .
| — —= o 3
a — — O > [
Cc61 R88 (65 X S > 010 lo1uE 8§ ~ o C267 | C300
1 L o > O ’ ' T T Z — —
— — R " © © 9 0.1uF | 0.1uF
0.022uF | 2.94K | 0.01uF T N c269 O @
° ° ¢ |
| c297 0.022uF
v 0.022uF
B_TOF2_CAL_CLK | l4-D1
+3.3V
E7 B_TOF2 VE RESETB | 4Dl
B_TOF2_SCLK | 4-C3
B_TOF2_READ_ACKB | 403
U65
85 e B_DELL CAL CLK | 4-D3
10946-TOF-D-03 i~
'\Iml
[alyal
[alyal
E—ISE—;ARTECSHEbTb é; CREG:LATCH_B > > C263 B_ST_CFD_OUT | 14-B8
_ToF_ MRESETB -
® & 0.1uF
[alya
zZ Z
0o B_ST } 13-A8
m| O A
O
B_SP } 13-B8
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Time-of-Flight
ght, Quadrant C
TP25
R335
C_SP_OUT | 4.C6
100
+3.3V
4AB | C_CFD_SIN_FPGA
C\5\5 C_TOFO_TVEW_IN, AAB D
|l
+3.
0.001uF +3.3V o 3.3V
U1z T @ 10946-TOF-D-03 St
C56 artl-Sto
S tO p ® RYT ® I 10946-CFD-D-03 Tpaa o P a 10946-TOF-D-03 @ ® R388 A\ 100 ¢ TOFD VE 4-D5
EL2 | 6 o 20 . \ 8 ‘
374 VDD o CHO:START | CHO:VE R369 100
1 filter_12pin_10gnd 0.001uF 2 AZERROR . Al S 42 19 5 CHONONVE — SRR 4bo
m 1 R80 10 5 C‘5‘7 15 2C+ CFDOUT SIGNAL_IN_1 Usa DLLOUT_1 o L, |CHO:STOP > CHO:VE_READ R371 100
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15-B6,15-C8 1O 5l ‘ 14-B5 VADC
o O ol 8 SSD_REF | R158 3 v. 499 PSS IMEG C166 e
o O | + ® H
100
2
| ci 15-C5,15-C7,15-D5,16-B5 ADCMP600BKSZ R494 R212 | R490 0.1uE %
- 16-B7,16-C5,16-C7,17-B5 Al _ENERGY_IN ® ® +3.3V
0.1uF 17-B7,17-C7,17-D5,18-B5 1K © ua7 |
; . . ; 1IME
18-B7,18-D5,18-D7,7-D8 100K G . o s A1 ADC SCLK 16[ NE
> 12 SC o
\/ . . A1 ENERGY_nRST 14 :?NES? LED ;& Al_SSD_LED.n | 15-B6 4-B3 AL_ADC_CS Llcs vp 13 °
- | 4 e
IBIAS3 us7 PKT_THR 3 14 15 A1_ADC_DOUT |
2 SFBIAS PEAKS DIN DOUT | 4-85
3 ToCL— R237
e . A1_ENERGY_THR R491 o 2EEDDBIATiR < < outh Al_SSD_SIG 4 INO C167 N C168 | C409 N C410
-C5 ! - == 49.9 5 i1 | 0.1uF | 1uF | 0.1uF T| 1uF
100 6 — — — —
00 O TP64 C165 7 IN2
C338 Cc337 R487 ola 7425-4100-09 s N3
- o 0.001uF 9 |IN4
0.1uF 0.022uF < 100K IN5
10 3
11 N6 AGND [, ] ®
® IN7 DGND o @
ADC128S102QML
+5V
15-C7,15-D5,15-D7,16-B5
16-B7,16-C5,16-C7,17-B5
® 17-B7,17-C7,17-D5,18-B5
c260 18—B7,18—D5,18—D7,7—D8‘ Ssb Rer C
485 . _A2_ANTI_TH C259 — | =
‘ 0.1uF +5V
R493
v 0.1uF VADC
14 R103 4 ° u1s Cl‘6‘2 |
B8,17-B8,18-B8,8-A2 P:LSSSES—SSESLDO—Z ; O ol 2 oo ~ v+ v R 154 1IMEG ® |
15-B6,15-D8 = = O 4 A2_SSD_THERM | 1 A2_ANTI | 0.1uF
15.B6 15.D8 A_SSD_SEL1 5 | 5 O | \ | 4-B3 R211 LR496 L +3.3V
’ 7 O R155 499 A2 ENERGY_IN u4s5 =
O 8 SSD_REF ‘ \ 3 V- ® ©
9 O | | + 100K J1IMEG
O 100 P46 o A2 ADC_SCLK 16 2
crr 15-:€5,15-D5,15-D7,16-85 2/ ADCMP600BKSZ R430 LN S 12 A2 SSD_LED n 4-BS A2_ADC CS 1 |SCLK VAT, @
— 16-B7,16-C5,16-C7,17-B5 4.B5 | A2_ENERGY_nRST 14| ccere LED ;5 = _— 15-B6 4-B5 = = cs VD ®
_ _ _ _ - J 4 Y
0.1uF 17-B7,17-C7,17-D5,18-B5 BIAS3 PKT_THR [ 3 14 15 A2 ADC DOUT ‘
® 18-B7,18-D5,18-D7,7-D8 1K SISEBIAS u36 PEAK = DIN pouT \ 4-B5
3 TOCE— R236
7.cs ‘ A2 ENERGY THR R497 2 EED[?M'\rSHR < < ouTt!l A2_SSD_SIc 4 N C163 . C164 Cc413 . C190
v ) ‘ VYV ® - 2 2 49.9 S IN1 | 0.1uF ' | 1uF | 0.1uF ' | 1uF
v 100 6 — — — —
[OQ0] O TP63 C1l61 7 IN2
caz0 | caze ola 7425-4100-09 0.001uF g |IN3
1 R492 A g |IN4
e 10 |IN5 3
0.1uF | 0.022uF| 100K ING AGND ® ®
11 12
® IN7 DGND ® ®
ADC128S102QML
+5V
u28
7 ——— |48 2p5VREF |
B -5V 1g | VDD1-1 OE1 Z: A -3.3V | 7-C4,7-C8 B
vDD1-2 DIR1
Al _SSD_LED n 2 47 | R201 100 Al _SSD_LED _n_FPGA
12:23 A2_SSD_LED n 3 ig; 12; 46 R202 100 A2 SSD_LED _n_FPGA j_gi (4.5V)
le.03 Bl SSD_LED n 5| g3 1a3 (44 |R203 100 Bl SSD_LED n_FPGA 4.C3 TP71 TP75 VADC
16.53 B2 SSD_LED_n 6| 1pa VRILE! R204 100 B2 SSD_LED_n_FPGA 403
17.03 C1_SSD_LED_n 8 | 1ge a5 |41 |R205 100 C1_SSD_LED n_FPGA 483
17.83 C2_SSD_LED_n 9 | 1ge 1ag |40 R206 100 C2_SSD_LED_n_FPGA 4.D3 R247 R248 R251
+3.3V oty D1_SSD_LED_n 11| s 1a7 |38 |R207 100 D1_SSD_LED _n_FPGA 4.C3
18.53 D2_SSD_LED_n 12 | oo 1ag 137 R208 100 D2 _SSD_LED_n_FPGA P ca14 8.06K 100 0
+3.3V R581 I 25 ppm/K +5V
i; VDD2-1 OE2 ;i T ro ok ||
VDD2-2 DIR2 : 0.01uF o
15.C8 15.D8 A_SSD_SELO R549 100 13 | 54 oap 36 A_SSD_SELO_FPGA 483 E13 ¢ ¢ c189 ¢
15081508 A_SSD_SEL1 R548 100 14 | 5o, opp 135 A_SSD_SEL1 FPGA 4A3 ) c191
L6.B8 16.C8 B_SSD_SELO R547 100 16 | 5pa oag |33 B_SSD_SELO_FPGA AA3 i L
L6.B8 16.08 B_SSD_SEL1 R546 100 17 | S5 oas 132 B_SSD_SEL1 FPGA 483 +3.3V 3000F T o1ur
17.B8 17.08 C_SSD_SELO R544 100 19 | 5oe oas |30 C_SSD_SELO_FPGA 4A3 P U
17.B8 17.08 C_SSD_SEL1 R543 100 20 | g6 oag |29 C_SSD_SEL1_FPGA P
18.88.18.08 D_SSD_SELO R542 100 22 | 5o on7 127 D_SSD_SELO_FPGA P
18-88.18.D8 D_SSD_SEL1 R541 100 23 | Sog oag |26 D_SSD_SEL1_FPGA P - Q12 v
45 4 ® . s 1
VSS5 VSsi1
39 lysse  vss2 (20 1K 1 Ro78 “mﬂ
34 15 ——\\\—@ |
VSS7 VSS3 5 3
28 21 R579 1K
VSSs8 VSS4 ® ® ° 3] 4
oK ca1q 'RHNMC57110
UT54ACS164245S/SE ) RH1078MW €
Cc412 1 u46 | G415 R5TT DNI
GND 0.1uF RH1009MH 0.01uF| 10K
3 25 ppm/K
@ @ @
+3.3V +3.3V +5V +5V A
|c345  |C379 |c382  |C383
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REVISIONS
Energy, Quadrant B
y
+5V
C258 15-C5,15-C7,15-D5,15-D7
16-B5,16-B7,16-C7,17-B5
7-B5 | Bl ANTI_TH C257 | SSD_REF
0.1uF 17-B7,17-C7,17-D5,18-B5 |
+5V
SV 0.1uF ] 18-B7,18-D5,18-D7,7-D8
J7 R106 4 U16 R499
— +5V
15:08/17-C5,18-D8,8-82 5 Ssb. SeLo 310 o2 100 v+ R104
15-B6,16-B8 === O 4 B1_SSD_THERM, 1 B1_ANTI, 1IMEG VADC
B_SSD_SEL1 5 O ‘ \ ‘ 4-B3 C160 T
15-B6,16-B8 71O ] 6 R105 499 ||
9 O L8 SSD_REF ‘ | 3, V- ® |
s \ OTP34
c78 100 2 R210 LR500 0.1uF [ S
15-C5,15-C7,15-D5,15-D7 ADCMP600BKSZ ey
16-B5,16-B7,16-C5,17-B5 R380 B1 ENERGY_IN © vad 1
0.1uF = = o 100K 1IMEG
17-B7,17-C7,17-D5,18-B5 )
1K S B1_ADC_SCLK 16 2
18-B7,18-D5,18-D7,7-D8 LN > 12 Bl _SSD_LED n | 4-AS B1_ADC_Cs 1 |SCLK VAl @
14 — —=— - - — —
4-B5 | B1_ENERGY_nRST 4 lRESET* et TLEEIO ‘ 15-B6 4-A5 cS VD L J
v IBIAS3 u3s — 13 14 15 B1_ADC_DOUT |
5 PEAK = DIN DOUT \ 4-A5
3 SFBIAS TocP— R235
7.c5  B1_ENERGY_THR ~°0? 2 EEDS"?'S*R < < out /! B1_5SD_Sl6 4 IND C158 | €159 cai6 | ciss
C - | 1vovov ® - == 49.9 Z IN1 | 0.1uF 7| 1uF | 0.1uF | 1uF C
C342 | C341 R498 ol 7425-4100-09 TP62 g I3
— - DNI IN4
9
0.1uF 0.022uF “L00K 101IN5 3
IN6 AGND ® ®
11 12
o IN7 DGND ® @
ADC128S102QML
+5V
B C227 15-C5,15-C7,15-D5,15-D7 B
7-B5 | B2 ANTI_TH c228 o 1ur 16-B7,16-C5,16-C7,17-B5 . SSD_REF
' 17-B7,17-C7,17-D5,18-B5 :
0.1uF
*5V 5 18-B7,18-D5,18-D7,7-D8
, R70 a| U11 R504 r5V
V+
VADC
15{C8,17-B8,18-B8,8-A2 PULSER_SSD_2 10 2 100 1 R638 B2_ANTI | 1IMEG C156 ==
B_SSD_SELO 3 O ‘ 4-B5
15-B6,16-C8 B ssD SELL e 1O 514 B2_SSD_THERM; | R69 299 ® 1
15-B6,16-C8 = = 1O ol 6 ‘ 30 V- TP21 |
o | & o8 SSD_REF \ 100 ) R209 LR506 0.1uF o
—O ADCMP600BKSZ B2 ENERGY IN +3.3V
c79 15-C5,15-C7,15-D5,15-D7 R67 - - ® © u4as
— 16-B5,16-C5,16-C7,17-B5 100K IMEG a B2 ADC SCLK 16 ,
0.1uF 17-B7,17-C7,17-D5,18-B5 1K 1 o 4-A5 = = SCLK VA, @
IN > 12 B2 SSD_LED n | B2_ADC_cs 1 |2 13
® 18-B7,18-D5,18-D7,7-D8 4-B5 } B2_ENERGY_nRST 14@ LEDl0 ‘ 15-B6 4-B3 CS VD @
4
IBIAS3 PKT_THR 3 14 15 B2 ADC DOUT |
v v 5 SEBIAS u34 PEAK87 DIN DOUT ‘ 4-A5
3 TOCE— R550
- | - == 49.9 5 N1 | 0.uF 7| 1uF | 0.1uF 7| 1uF
100 6 — — — —
O 0 TP61 C384 7 IN2
c344 c343 LR503 o 7425-4100-09 g |IN3
L DNI 9 IN4
0.1uF  0.022uF 10 |'NS 3
100K 11]IN6 AGND [, @ ®
P IN7 DGND ® ®
ADC128S102QML
DOCUMENT CONTAINS EXPORT-CONTROLLED INFORMATION
CAGE CODE SIZE DWG NO. REV
™
88898 | D 7464-4001 - t-“-
—
-
4
-
SCALE NONE - DO NOT SCALE PRINT SHEET 16 OF 18 g
IS
CAD SYSTEM IDENT APL CAD FILE IDENT :.
8 6 3 Version File Path g




8 7 6 5 4 3 DWG NO SH 1

REVISIONS
REV DESCRIPTION
Energy, Quadrant C
+5V
C256 C255 15-C5,15-C7,15-D5,15-D7
7-B2 . C1ANTI_TH 16-B5,16-B7,16-C5,16-C7
0.1uF 0.1uF 17-B5,17-B7,17-C7,18-B5
+5V 18-B7,18-D5,18-D7,7-D8 | SSD_REF
- 5 ] ] i)
39 R110 4 u17
PULSER_SSD_1| 1 Vs R468 oV
4 ) ) ) _ _
14-D8,16-C8,18-D8,8-B2 C SSD SELO s 70 ol 2 100 L R109 C1ANTI | VADC
15-A6,17-B8 C ssD SEL: e O 51 4 C1_SSD_THERM | | ‘ 4-B5 1IMEG Cc179 A
15-A6,17-B8 - - -T0 5 ls ! R108 3 v. 499 ® 1
o 1O o 8 SSD_REF | | + P22 |l
O ‘ 100 0.1uF
2l ADCMP600BKSZ R220 LR470 o +3.3V
(oF:10} 15-C5,15-C7,15-D5,15-D7 R379 C1_ENERGY_IN P ° Us1 -
— 16-B5,16-B7,16-C5,16-C7 100K T1MEG
0.1uF 17-85,17-B7,17-D5,18-B5 1K 1 8 4-C3 €1 _ADC_SCLK 16 SCLK VA 2 9
) . . ) > 12 SC
18-B7,18-D5,18-D7,7-D8 B3 | C1_ENERGY_nRST 14 :?7NESET* LED |5 £l 5sb LB 15-B6  4-C5 €lLApe LS 1 o vp 12 ®
4 -
\/ IBIAS3 usr PKT_THRG3 14 15 C1_ADC_DOUT |
> SFBIAS PEAKS DIN DOUT | 4-85
3 TOCE— R242
e1 . C1_ENERGY_THR 271 2 EEDDB%I'IS—|R << ouT’ C1_SSD_sIG 4 INo Clga | C185 | C398 | Ci97
- | VW@ - oo 49.9 5 N1 | 0.uF 7| 1uF | 0.1uF | 1uF
100 z z 6 f— f— — —
O 0 TP68 Cc183 7 IN2
c328 | C327 R467 o 7425-4100-09 g |IN3
L DNI IN4
— 9
C IN5 C
10 3
0.1uF | 0.022uF 5 100K ING AGND ® ®
11 12
IN7 DGND ® ®
ADC128S102QML
«’ +5V
Cc291
7-B2 L C2_ANTI_TH 15-C5,15-C7,15-D5,15-D7
€292 0.1uF 16-B5,16-B7,16-C5,16-C7 . SSD_REF
+5V 0 1uF 5 17-B7,17-C7,17-D5,18-B5
j18 R162 A U24 18-B7,18-D5,18-D7,7-D8
— R473
+5V
15-C8,16-B8,18-B8,8-A2 EUQZERngE—Z ; O 2 100 v+ . R112 co ANTI 5
15-A6,17-C8 = = O 4 C2_SSD_THERM | - | 4-C5 VADC
15-A6,17-C8 C_SSD_SEL1 5 15 Q7% | | 299 IMEG c175 AD.
: 7 R111 100 3 V-
5 O 8 8 SSD_REF | | ‘ -+ ® H
e—O ‘ 5 ADCMP600BKSZ OTP35 R219 | R475 0. 1uF %
15-C5,15-C7,15-D5,15-D7 R378 o +3.3V
| C114 16-B5,16-B7,16-C5,16-C7 €2 ENERGY_IN ® ook SiMEG © uso |
B T o 1uF 17-B5,17-C7,17-D5,18-B5 1K a C2 ADC SCLK 16 ) B
' ° 18-87,18-D5,18-D7,7-D8 Lin S 12 C2_SSD_LED_n | 4-c3 C2 ADC_Cs 1 |SCLK VAT, @
v 4.C3 __C2_ENERGY_nRST 13 RESETY . #5210 = - ‘ 15-B6 4-Cc3 — — cs VD ®
IBIAS3 u40 — 13 14 15 C2_ADC_DOUT |
Y 2 SFBIAS PEAKS DIN DOUT | 4-C3
3 TOoCL— R240
7-C1 | C2_ENERGY_THR 34%7;3—0 2 EEDDB”}rIiR 538 outf E-550-518 5| INO clst | S180 caol | c198
- | - == 49.9 5 N | 0.uF 7| 1uF | 0.1uF | 1uF
100 6 — — — —
00 TP67 c178 7 IN2
| €330 c329  Lra72 o] 7425-4100-09 & IN3
—_ DNI IN4
9
0.1uF  0.022uF < 100K 10N 3
IN6 AGND ® ®
11 12
® IN7 DGND ® ®
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REVISIONS
REV DESCRIPTION
Energy, Quadrant D
+5V D
C293 15-C5,15-C7,15-D5,15-D7
T8 . D1 _ANTITH Cc294 16-85,16-B7,16-C5,16-C7 . SSD_REF
| 0 1uF 0.1uF 17-B5,17-B7,17-C7,17-D5 :
+5V ' 18-B5,18-B7,18-D7,7-D8 RA78
5
J17 R159 4 U23 +5V
VADC
15-D8,16-C8,17-C8,8-B2 EugzgRgng—l é O ] 2 100 v+ . RI61 01 ANTI IMEG c171 A
15-A6,18-B8 D seD SELL s O 514 D1_SSD_THERM | | — } 4-C3 ® I
15-A6,18-B8 === S TO 516 ‘ R160 3 v. 499 ||
9 O O 8 SSD_REF | | -+ b7 R218 R480 0.1uF
e — O 100 ,| ADCMP600BKSZ 51 ENERGY IN ¢ +3.3V
15-C5,15-C7,15-D5,15-D7 - - ® © u49
| 113 16-B5,16-B7,16-C5,16-C7 R163 100K IMES Q D1_ADC_SCLK 16 2
m 17-B5,17-B7,17-C7,17-D5 1 o 4-C3 - = SCLK VA, @
0.1uF ' ' ' 1K IN > 12 D1 _SSD_LED_n D1_ADC_Ccs 1 |°C¢ 13
18-B5,18-B7,18-D5,7-D8 4.C3 | D1 _ENERGY_nRST 14| o ccETe LED R 15-B6  4-B3 - - cs VD ®
4
* IBIAS3 PKT_THR 3 14 15 D1I_ADC_DOUT |
v 5 SEBIAS U39 PEAK87 DIN DOUT ‘ 4-C3
3 TOoCcL— R239
\/ el  D1_ENERGY_THR 48! . 2 EES"?FSHR < < out /! b1_SSb_5l6 4 IND Ci76 | C177 | C402 | Clo4
) ‘ 100 - 22 49.9 2 IN1 | 0.4uF | 1uF | 0.1uF '] 1uF
0o OTP66 c174 S IN2 T T T T
c332 | C331 R477 o o 7425-4100-09 g |IN3
L - DNI 9 IN4
10| INS 3
0.1uF | 0.022uF | 100K 11 /N6 AGND [, @ ®
@ @
P IN7 DGND
ADC128S102QML
+5V
C336
7-B2 D2 _ANTI_TH C335 15-C5,15-C7,15-D5,15-D7 4
16-B5,16-B7,16-C5,16-C7
0.1uF 0.1uF | SSD_REF
+5V 17-B5,17-B7,17-C7,17-D5
R213 5 R483
116 sl U29 18-B7,18-D5,18-D7,7-D8 +5V
V+
VADC
15-C8,16-B8,17-B8,8-A2 PULSER_SSD. 2] 1 | 2 100 1 R216 D2_ANTI | 1IMEG C169 Al
D _SSD_SELO 3 O ‘ 4-A5
15-A6,18-D8 D asD SELL s O 514 D2_SSD_THERM | | 490 ® I
15-A6,18-D8 = = 1O Ol 6 ‘ R215 100 3, V- |
O 8 SSD_REF i 0.1uF
9 O = TP56 R214 R485 o
e — O | | 2l ADCMP600BKSZ U4 +3.3V
c112 15-C5,15-C7,15-D5,15-D7 R217 D2 _ENERGY_IN 100K T1MEG “’D
— 16-B5,16-B7,16-C5,16-C7 D2_ADC_SCLK 16 2
1 o - - - < @
0.1uF 17-B5,17-B7,17-C7,17-D5 1K N > 12 D2_SSD_LED.n | 4-B3 D2_ADC_CS 1 |SCLK VA3
. D2_ENERGY_nRST 14 LED ‘ 15-B6 4-B3 cs VD ®
Ps 18-B5,18-D5,18-D7,7-D8 4-B5 \ RESET* 10
' ' ' 4 PKT_THR [o—
IBIAS3 — 13 14 15 D2 _ADC_DOUT |
v 5 SEBIAS u38 PEAKr — DIN DOUT ‘ 4-B3
3 TOoCL— R238
7
\/ el D2_ENERGY_THR <86 . 2 EES'/friR < < ouT D2_SSD_SIG 4 | No C173 | c172 | C403 | C193
. ‘ 100 - 22 49.9 S IN1 | 0.1uF | 1uF | 0.1uF | 1uF B
C334 | C333 R482 oo 7425-4100-09 g |IN3
L - DNI 9 |IN4
0.1uF | 0.022uF >100K 101IN5 3
11IN6 AGND [, @ ®
IN7 DGND ® @
ADC128S102QML
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REVISIONS

NOTES: REV

DESCRIPTION

1. WHERE APPLICABLE, UNLESS OTHERWISE SPECIFIED:
ALL RESISTANCES ARE IN OHMS
ALL CAPACITANCES ARE IN FARADS
ALL VOLTAGES ARE DC
THE SYMBOL _ REPRESENTS A SPACE

2. DNI=DO NOT INSTALL

BASIC CIRCUIT

MATERIAL AND/OR MATERIAL CAGE
SYMBOL NOMENCLATURE OR DESCRIPTION STOCK SIZE
OR ZONE SPECIFICATION CODE

ITEM DWG PRINT OR IDENTIFYING
QTY/ASSY NO. SIZE NUMBER

REV

PARTS LIST

THE JOHNS HOPKINS UNIVERSITY
APPLIED PHYSICS LABORATORY
JOHNS HOPKINS ROAD LAUREL, MD 20723-6099

Schematic

Event Board
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