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ESP32

FPGA

Xilinx SPARTAN 3A-DSP (XC3SD3400A)

RASPBERRY ZERO

C64 ALL-IN-ONE Cartridge
FPGA SD-CARD AUDIO SPEAKER 128x64 OLED DISPLAY

2MB x 8 Bit

2MB x 8 Bit

8KB x 8 Bit

SERVICE USB

BOOT SELECTOR
16 x FPGA Bitstreams

6 x USER BUTTONS
2 x USER LEDS

FPGA REBOOT

USER PORT

EXTENSION CABLE

EXPANSION PORT

HS1 JTAG
CONNECTOR1x ESP32 Analog IN

SPARE I/O

TAPE PORT

SERIAL PORT

1x ESP32 Analog OUT
2x FPGA I/O

Embedded BOOTLOADER (Bitstream 0)

allow up to 15 user friendly uploadable

fully custom user FPGA Bitstreams.

.bit file from the FPGA compiler can be

directly uploaded.

No format conversion is needed.

ALL the C64 Cartridge BUS signals
The FPGA have access to:

ALL the USER-PORT signals
ALL the SERIAL & TAPE signals

Complex designs can be implemented
including 1541 emulation,

256Kb / 512Kb RAM expansion
Z80 CPM Cartridge and many more.

parallel SPEEDDOS,
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F_SER_RQ_VAL
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F_SER_ATN_IN

F_SER_ATN_VAL
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PAIC2601 
COIC26 

PAIC2706 
PAIC2705 
PAIC2704 PAIC2703 

PAIC2702 
PAIC2701 
COIC27 

PAIC2806 
PAIC2805 
PAIC2804 PAIC2803 

PAIC2802 
PAIC2801 
COIC28 

PAIC2906 
PAIC2905 
PAIC2904 PAIC2903 

PAIC2902 
PAIC2901 
COIC29 

PAIC3006 
PAIC3005 
PAIC3004 PAIC3003 

PAIC3002 
PAIC3001 
COIC30 

PAIC3106 
PAIC3105 
PAIC3104 PAIC3103 

PAIC3102 
PAIC3101 
COIC31 

PAIC3206 
PAIC3205 
PAIC3204 PAIC3203 

PAIC3202 
PAIC3201 
COIC32 

PAIC3306 
PAIC3305 
PAIC3304 PAIC3303 

PAIC3302 

PAIC3301 
COIC33 

PAIC3406 
PAIC3405 
PAIC3404 PAIC3403 

PAIC3402 
PAIC3401 
COIC34 

PAIC3506 
PAIC3505 
PAIC3504 PAIC3503 

PAIC3502 
PAIC3501 
COIC35 

PAIC3606 
PAIC3605 
PAIC3604 PAIC3603 

PAIC3602 
PAIC3601 
COIC36 

PAIC3706 
PAIC3705 
PAIC3704 PAIC3703 

PAIC3702 
PAIC3701 
COIC37 

PAIC3806 
PAIC3805 
PAIC3804 PAIC3803 

PAIC3802 
PAIC3801 
COIC38 

PAIC3906 
PAIC3905 
PAIC3904 PAIC3903 

PAIC3902 
PAIC3901 
COIC39 

PAIC4006 
PAIC4005 
PAIC4004 PAIC4003 

PAIC4002 
PAIC4001 
COIC40 

PAIC4106 
PAIC4105 
PAIC4104 PAIC4103 

PAIC4102 

PAIC4101 
COIC41 

PAIC4206 
PAIC4205 
PAIC4204 PAIC4203 

PAIC4202 
PAIC4201 
COIC42 

PAIC4306 
PAIC4305 
PAIC4304 PAIC4303 

PAIC4302 
PAIC4301 
COIC43 

PAIC4402 

PAIC4408 PAIC4405 

PAIC4404 PAIC4403 

PAIC4407 PAIC4406 

PAIC4401 

COIC44 

PAIC4501 

PAIC4505 
PAIC4506 

PAIC4508 

PAIC45012 
PAIC45013 
PAIC45014 

PAIC45028 
PAIC45027 

PAIC45024 
PAIC45023 

PAIC45022 

PAIC45019 

PAIC45017 

PAIC4503 

PAIC45011 

PAIC4502 

PAIC4509 
PAIC45010 

PAIC45015 

PAIC45016 

PAIC45020 

PAIC45026 
PAIC45025 

PAIC45021 

PAIC45018 

PAIC4507 

PAIC4504 

COIC45 

PAIC4605 

PAIC4604 PAIC4603 
PAIC4602 
PAIC4601 

COIC46 

PAIC4705 

PAIC4704 PAIC4703 
PAIC4702 
PAIC4701 

COIC47 

PALS102 PALS101 COLS1 

PAP201 COP2 

PAP301 COP3 

PAP404 

PAP403 

PAP401 

PAP402 
COP4 

PAP505 

PAP503 

PAP501 

PAP502 

PAP504 

PAP506 

PAP507 

COP5 

PAP7017 

PAP7015 

PAP7018 

PAP7016 

PAP7011 

PAP709 

PAP7012 

PAP7010 

PAP705 PAP706 

PAP701 PAP702 

PAP703 PAP704 

PAP708 PAP707 

PAP7014 PAP7013 

PAP7020 

PAP7022 

PAP7024 

PAP7026 

PAP7019 

PAP7021 

PAP7023 

PAP7025 

COP7 

PAR101 PAR102 COR1 

PAR202 PAR201 COR2 

PAR302 PAR301 COR3 

PAR402 PAR401 COR4 

PAR502 PAR501 COR5 

PAR602 PAR601 COR6 

PAR702 PAR701 COR7 

PAR802 PAR801 COR8 

PAR902 PAR901 COR9 

PAR1002 PAR1001 COR10 

PAR1102 PAR1101 COR11 

PAR1202 PAR1201 COR12 

PAR1302 PAR1301 COR13 
PAR1402 PAR1401 COR14 

PAR1502 PAR1501 COR15 

PAR1602 PAR1601 COR16 

PAR1702 PAR1701 COR17 

PAR1802 PAR1801 COR18 

PAR1902 PAR1901 COR19 

PAR2002 PAR2001 COR20 

PAR2102 PAR2101 COR21 

PAR2201 PAR2202 COR22 

PAR2301 PAR2302 COR23 

PAR2402 PAR2401 COR24 

PAR2502 PAR2501 COR25 

PAR2602 PAR2601 COR26 

PAR2702 PAR2701 COR27 

PAR2802 PAR2801 COR28 

PAR2902 PAR2901 COR29 

PAR3002 PAR3001 COR30 

PAR3102 PAR3101 COR31 

PAR3202 PAR3201 COR32 

PAR3302 PAR3301 COR33 

PAR3402 PAR3401 COR34 

PAR3502 PAR3501 COR35 

PAR3602 

PAR3601 COR36 

PAR3702 

PAR3701 COR37 

PAR3801 PAR3802 COR38 

PAR3902 

PAR3901 COR39 

PAR4001 

PAR4002 COR40 

PAR4101 

PAR4102 
COR41 
PAR4201 

PAR4202 COR42 
PAR4302 

PAR4301 COR43 PAR4401 

PAR4402 COR44 

PAR4502 

PAR4501 COR45 

PAR4602 

PAR4601 COR46 

PAR4701 
PAR4702 COR47 
PAR4801 
PAR4802 COR48 
PAR4901 
PAR4902 COR49 

PAR5002 
PAR5001 COR50 

PAR5102 

PAR5101 COR51 

PAR5202 

PAR5201 COR52 

PAR5302 

PAR5301 COR53 

PAR5402 

PAR5401 COR54 

PAR5502 

PAR5501 COR55 

PAR5602 

PAR5601 COR56 

PAR5702 

PAR5701 COR57 

PAR5801 
PAR5802 COR58 
PAR5902 

PAR5901 COR59 
PAR6002 PAR6001 COR60 

PAR6102 

PAR6101 COR61 

PAR6202 PAR6201 COR62 

PAR6301 

PAR6302 COR63 
PAR6403 PAR6401 

PAR6402 

COR64 

PAR6501 

PAR6502 COR65 

PAR6602 

PAR6601 COR66 

PAR6701 
PAR6702 COR67 

PAR6801 
PAR6802 
COR68 

PAR6902 
PAR6901 COR69 

PAR7002 
PAR7001 
COR70 

PAR7102 

PAR7101 
COR71 

PAR7202 PAR7201 COR72 PAR7302 PAR7301 COR73 

PARSP1010 PARSP109 

PARSP108 

PARSP106 PARSP105 

PARSP104 PARSP103 

PARSP102 

PARSP1014 

PARSP1019 PARSP1020 

PARSP1021 

PARSP1023 PARSP1024 

PARSP1025 PARSP1026 

PARSP1030 

PARSP1031 PARSP1032 

PARSP1034 

PARSP1035 

PARSP1039 PARSP1040 

PARSP1012 

PARSP1029 

PARSP107 

PARSP1016 PARSP1015 

PARSP1013 

PARSP1027 PARSP1028 

PARSP1036 

PARSP1033 

PARSP1038 

PARSP1022 

PARSP1011 

PARSP1037 

PARSP1018 PARSP1017 

PARSP101 

CORSP1 

PAS101 
PAS102 
PAS103 PAS104 

PAS105 

COS1 

PASW101 PASW102 COSW1 

PASW208 

PASW204 

PASW202 

PASW201 

PASW20C 
COSW2 

PAU1024 
PAU1023 

PAU1022 

PAU1021 

PAU1020 

PAU1019 

PAU1018 

PAU1017 
PAU1016 

PAU1015 

PAU1014 

PAU1013 PAU1012 

PAU1011 

PAU1010 

PAU109 

PAU108 

PAU107 

PAU106 

PAU105 

PAU104 

PAU103 

PAU102 

PAU101 

COU1 

PAU201 

PAU202 

PAU203 

PAU204 
PAU205 
PAU206 

PAU207 

PAU208 

PAU209 

PAU2010 

PAU2011 
PAU2012 PAU2013 

PAU2014 

PAU2015 

PAU2016 

PAU2017 

PAU2018 

PAU2019 

PAU2020 
PAU2021 

PAU2022 

PAU2023 

PAU2024 

COU2 

PAU301 

PAU303 

PAU304 

PAU305 

PAU306 

PAU307 

PAU308 
PAU309 
PAU3010 
PAU3011 

PAU3012 PAU3013 

PAU3014 

PAU3015 
PAU3016 
PAU3017 

PAU3018 

PAU3019 

PAU3020 

PAU3021 

PAU3023 
PAU3024 

PAU3022 

PAU302 

COU3 

PAU401 
PAU402 

PAU403 

PAU404 

PAU405 

PAU406 

PAU407 

PAU408 
PAU409 

PAU4010 

PAU4011 

PAU4012 PAU4013 

PAU4014 

PAU4015 

PAU4016 

PAU4017 

PAU4018 

PAU4019 

PAU4020 

PAU4021 

PAU4022 

PAU4023 

PAU4024 

COU4 

PAU50R19 
PAU50T18 

PAU50AB21 PAU50AB20 PAU50AB19 PAU50AB18 PAU50AB17 PAU50AB16 PAU50AB15 PAU50AB14 PAU50AB13 PAU50AB12 PAU50AB11 PAU50AB10 PAU50AB9 PAU50AB8 PAU50AB7 PAU50AB6 PAU50AB5 PAU50AB4 PAU50AB3 PAU50AB2 

PAU50AA22 PAU50AA20 PAU50AA19 PAU50AA17 PAU50AA15 PAU50AA14 PAU50AA12 PAU50AA10 PAU50AA8 PAU50AA6 PAU50AA4 PAU50AA3 PAU50AA1 
PAU50Y22 PAU50Y21 PAU50Y19 PAU50Y18 PAU50Y17 PAU50Y16 PAU50Y15 PAU50Y14 PAU50Y13 PAU50Y12 PAU50Y11 PAU50Y10 PAU50Y9 PAU50Y8 PAU50Y7 PAU50Y6 PAU50Y5 PAU50Y4 PAU50Y2 PAU50Y1 

PAU50W22 PAU50W21 PAU50W20 PAU50W19 PAU50W18 PAU50W17 PAU50W15 PAU50W14 PAU50W13 PAU50W10 PAU50W9 PAU50W8 PAU50W6 PAU50W5 PAU50W4 PAU50W3 PAU50W2 PAU50W1 
PAU50V22 PAU50V20 PAU50V19 PAU50V17 PAU50V16 PAU50V15 PAU50V13 PAU50V12 PAU50V11 PAU50V10 PAU50V8 PAU50V7 PAU50V6 PAU50V4 PAU50V3 PAU50V1 

PAU50U22 PAU50U21 PAU50U20 PAU50U19 PAU50U18 PAU50U16 PAU50U15 PAU50U14 PAU50U13 PAU50U12 PAU50U10 PAU50U9 PAU50U8 PAU50U7 PAU50U5 PAU50U4 PAU50U3 PAU50U2 PAU50U1 

PAU50T22 PAU50T20 PAU50T17 PAU50T6 PAU50T5 PAU50T4 PAU50T3 PAU50T1 
PAU50R22 PAU50R21 PAU50R20 PAU50R18 PAU50R17 PAU50R6 PAU50R5 PAU50R3 PAU50R2 PAU50R1 

PAU50P22 PAU50P20 PAU50P19 PAU50P17 PAU50P16 PAU50P6 PAU50P4 PAU50P3 PAU50P2 PAU50P1 
PAU50N22 PAU50N21 PAU50N20 PAU50N19 PAU50N18 PAU50N17 PAU50N7 PAU50N6 PAU50N5 PAU50N4 PAU50N3 PAU50N1 

PAU50M22 PAU50M20 PAU50M18 PAU50M17 PAU50M6 PAU50M5 PAU50M3 PAU50M2 PAU50M1 
PAU50L22 PAU50L21 PAU50L20 PAU50L18 PAU50L17 PAU50L6 PAU50L5 PAU50L3 PAU50L1 

PAU50K22 PAU50K20 PAU50K19 PAU50K18 PAU50K17 PAU50K16 PAU50K6 PAU50K5 PAU50K4 PAU50K3 PAU50K2 PAU50K1 
PAU50J22 PAU50J21 PAU50J20 PAU50J19 PAU50J17 PAU50J7 PAU50J6 PAU50J4 PAU50J3 PAU50J1 

PAU50H22 PAU50H21 PAU50H20 PAU50H18 PAU50H17 PAU50H6 PAU50H5 PAU50H4 PAU50H3 PAU50H1 
PAU50G22 PAU50G20 PAU50G19 PAU50G18 PAU50G17 PAU50G8 PAU50G6 PAU50G5 PAU50G3 

PAU50F22 PAU50F21 PAU50F20 PAU50F19 PAU50F18 PAU50F16 PAU50F15 PAU50F14 PAU50F13 PAU50F12 PAU50F11 PAU50F10 PAU50F9 PAU50F8 PAU50F7 PAU50F5 PAU50F4 PAU50F3 PAU50F2 PAU50F1 

PAU50E22 PAU50E20 PAU50E19 PAU50E17 PAU50E16 PAU50E15 PAU50E13 PAU50E12 PAU50E11 PAU50E10 PAU50E8 PAU50E7 PAU50E6 PAU50E4 PAU50E3 PAU50E1 
PAU50D22 PAU50D21 PAU50D20 PAU50D19 PAU50D18 PAU50D17 PAU50D15 PAU50D14 PAU50D13 PAU50D10 PAU50D9 PAU50D7 PAU50D6 PAU50D5 PAU50D4 PAU50D3 PAU50D2 PAU50D1 

PAU50C22 PAU50C21 PAU50C19 PAU50C18 PAU50C17 PAU50C16 PAU50C15 PAU50C14 PAU50C13 PAU50C12 PAU50C11 PAU50C10 PAU50C9 PAU50C8 PAU50C7 PAU50C6 PAU50C5 PAU50C4 PAU50C2 PAU50C1 
PAU50B22 PAU50B20 PAU50B19 PAU50B17 PAU50B15 PAU50B13 PAU50B11 PAU50B9 PAU50B8 PAU50B6 PAU50B4 PAU50B3 PAU50B1 

PAU50A21 PAU50A20 PAU50A19 PAU50A18 PAU50A17 PAU50A16 PAU50A15 PAU50A14 PAU50A13 PAU50A12 PAU50A11 PAU50A10 PAU50A9 PAU50A8 PAU50A7 PAU50A6 PAU50A5 PAU50A4 PAU50A3 PAU50A2 

PAU50T16 PAU50T7 
PAU50R14 PAU50R12 PAU50R10 PAU50R8 

PAU50P15 PAU50P13 PAU50P11 PAU50P9 
PAU50N14 PAU50N12 PAU50N10 PAU50N8 

PAU50M15 PAU50M13 PAU50M11 PAU50M9 
PAU50L14 PAU50L12 PAU50L10 PAU50L8 

PAU50K15 PAU50K13 PAU50K11 PAU50K9 
PAU50J14 PAU50J12 PAU50J10 PAU50J8 

PAU50H15 PAU50H13 PAU50H11 PAU50H9 
PAU50G16 PAU50G7 

PAU50Y20 PAU50Y3 

PAU50W16 PAU50W12 PAU50W11 PAU50W7 
PAU50V21 PAU50V18 PAU50V14 PAU50V9 PAU50V5 PAU50V2 

PAU50U17 PAU50U11 PAU50U6 

PAU50T21 PAU50T19 PAU50T15 PAU50T14 PAU50T13 PAU50T12 PAU50T11 PAU50T10 PAU50T9 PAU50T8 PAU50T2 
PAU50R16 PAU50R15 PAU50R13 PAU50R11 PAU50R9 PAU50R7 PAU50R4 

PAU50P21 PAU50P18 PAU50P14 PAU50P12 PAU50P10 PAU50P8 PAU50P7 PAU50P5 
PAU50N16 PAU50N15 PAU50N13 PAU50N11 PAU50N9 PAU50N2 

PAU50M21 PAU50M19 PAU50M16 PAU50M14 PAU50M12 PAU50M10 PAU50M8 PAU50M7 PAU50M4 
PAU50L19 PAU50L16 PAU50L15 PAU50L13 PAU50L11 PAU50L9 PAU50L7 PAU50L4 PAU50L2 

PAU50K21 PAU50K14 PAU50K12 PAU50K10 PAU50K8 PAU50K7 
PAU50J18 PAU50J16 PAU50J15 PAU50J13 PAU50J11 PAU50J9 PAU50J5 PAU50J2 

PAU50H19 PAU50H16 PAU50H14 PAU50H12 PAU50H10 PAU50H8 PAU50H7 
PAU50G21 PAU50G15 PAU50G14 PAU50G13 PAU50G12 PAU50G11 PAU50G10 PAU50G9 PAU50G4 PAU50G2 

PAU50F17 PAU50F6 

PAU50E21 PAU50E18 PAU50E14 PAU50E9 PAU50E5 PAU50E2 
PAU50D16 PAU50D12 PAU50D11 PAU50D8 

PAU50C20 PAU50C3 
PAU50B21 PAU50B18 PAU50B16 PAU50B14 PAU50B12 PAU50B10 PAU50B7 PAU50B5 PAU50B2 

PAU50AB22 PAU50AB1 

PAU50AA21 PAU50AA18 PAU50AA16 PAU50AA13 PAU50AA11 PAU50AA9 PAU50AA7 PAU50AA5 PAU50AA2 

PAU50A22 PAU50A1 

PAU50G1 

PAU50H2 

COU5 
PAU605 PAU608 PAU606 

PAU6014 PAU6015 

PAU607 

PAU6013 

PAU60EP 
PAU6016 

PAU6012 

PAU6011 

PAU6010 

PAU609 PAU604 

PAU603 

PAU602 

PAU601 

COU6 

PAU705 PAU708 PAU706 

PAU7014 PAU7015 

PAU707 

PAU7013 

PAU7010 
PAU7011 

PAU709 

PAU7012 PAU70EP 
PAU7016 

PAU704 
PAU703 
PAU702 
PAU701 

COU7 



PAC101 

PAC102 
COC1 

PAC201 

PAC202 
COC2 

PAC302 

PAC301 
COC3 

PAC401 PAC402 COC4 

PAC502 

PAC501 
COC5 

PAC602 

PAC601 
COC6 

PAC701 

PAC702 
COC7 

PAC802 PAC801 COC8 

PAC902 PAC901 COC9 

PAC1002 

PAC1001 
COC10 

PAC1102 

PAC1101 
COC11 

PAC1202 PAC1201 COC12 

PAC1302 PAC1301 COC13 

PAC1402 

PAC1401 
COC14 

PAC1502 PAC1501 COC15 

PAC1601 

PAC1602 
COC16 

PAC1701 

PAC1702 COC17 

PAC1801 

PAC1802 COC18 

PAC1901 PAC1902 COC19 

PACN1043 

PACN1041 

PACN1039 

PACN1037 

PACN1035 

PACN1033 

PACN1031 

PACN1029 

PACN1027 

PACN1025 

PACN1023 

PACN1021 

PACN1019 

PACN1017 

PACN1015 

PACN1013 

PACN1011 

PACN109 

PACN107 

PACN105 

PACN103 

PACN101 

PACN1044 

PACN1042 

PACN1040 

PACN1038 

PACN1036 

PACN1034 

PACN1032 

PACN1030 

PACN1028 

PACN1026 

PACN1024 

PACN1022 

PACN1020 

PACN1018 

PACN1016 

PACN1014 

PACN1012 

PACN1010 

PACN108 

PACN106 

PACN104 

PACN102 

COCN1 

PACN20Z1 PACN20Z2 

PACN20Z3 PACN20Z4 

PACN204 PACN206 PACN201 PACN208 PACN207 PACN203 PACN205 PACN202 

COCN2 

PACN305 

PACN301 
PACN302 
PACN303 
PACN304 

PACN30Z1 

PACN30Z2 

PACN30 

PACN30Z4 

COCN3 

PACN401 

PACN404 

PACN403 

PACN402 

PACN405 

PACN406 

COCN4 

PACN507 

PACN506 

PACN505 

PACN502 

PACN501 

PACN503 

PACN504 COCN5 

PAD105 
PAD106 

PAD104 PAD103 
PAD102 
PAD101 

COD1 

PAD205 
PAD206 

PAD204 PAD203 
PAD202 
PAD201 

COD2 
PAIC106 
PAIC105 
PAIC104 PAIC103 

PAIC102 
PAIC101 

COIC1 

PAIC206 
PAIC205 
PAIC204 PAIC203 

PAIC202 
PAIC201 

COIC2 

PAIC306 

PAIC305 
PAIC304 PAIC303 

PAIC302 
PAIC301 

COIC3 

PAIC406 
PAIC405 
PAIC404 PAIC403 

PAIC402 
PAIC401 

COIC4 

PAIC506 
PAIC505 
PAIC504 PAIC503 

PAIC502 
PAIC501 

COIC5 

PAIC606 
PAIC605 
PAIC604 PAIC603 

PAIC602 
PAIC601 

COIC6 

PAIC706 

PAIC705 
PAIC704 PAIC703 

PAIC702 
PAIC701 

COIC7 

PAIC806 
PAIC805 
PAIC804 PAIC803 

PAIC802 
PAIC801 

COIC8 

PAIC906 
PAIC905 
PAIC904 PAIC903 

PAIC902 
PAIC901 

COIC9 

PAIC1006 
PAIC1005 
PAIC1004 PAIC1003 

PAIC1002 
PAIC1001 

COIC10 

PAIC1101 
PAIC1102 
PAIC1103 
PAIC1104 
PAIC1105 
PAIC1106 
PAIC1107 
PAIC1108 
PAIC1109 
PAIC11010 
PAIC11011 
PAIC11012 
PAIC11013 
PAIC11014 
PAIC11015 
PAIC11016 
PAIC11017 
PAIC11018 
PAIC11019 
PAIC11020 
PAIC11021 
PAIC11022 
PAIC11023 
PAIC11024 
PAIC11025 
PAIC11026 
PAIC11027 

PAIC11054 
PAIC11053 
PAIC11052 
PAIC11051 
PAIC11050 
PAIC11049 
PAIC11048 
PAIC11047 
PAIC11046 
PAIC11045 
PAIC11044 
PAIC11043 
PAIC11042 
PAIC11041 
PAIC11040 
PAIC11039 
PAIC11038 
PAIC11037 
PAIC11036 
PAIC11035 
PAIC11034 
PAIC11033 
PAIC11032 
PAIC11031 
PAIC11030 
PAIC11029 
PAIC11028 

COIC11 

PAIC1209 
PAIC1207 PAIC1206 PAIC1205 PAIC1208 

PAIC1202 PAIC1203 PAIC1204 PAIC1201 

COIC12 

PAIC13025 
PAIC13026 
PAIC13027 
PAIC13028 
PAIC13029 
PAIC13030 
PAIC13031 
PAIC13032 
PAIC13033 
PAIC13034 
PAIC13035 
PAIC13036 
PAIC13037 
PAIC13038 
PAIC13039 
PAIC13040 
PAIC13041 
PAIC13042 
PAIC13043 
PAIC13044 
PAIC13045 
PAIC13046 
PAIC13047 
PAIC13048 

PAIC13024 
PAIC13023 
PAIC13022 
PAIC13021 
PAIC13020 
PAIC13019 
PAIC13018 
PAIC13017 
PAIC13016 
PAIC13015 
PAIC13014 
PAIC13013 
PAIC13012 
PAIC13011 
PAIC13010 
PAIC1309 
PAIC1308 
PAIC1307 
PAIC1306 
PAIC1305 
PAIC1304 
PAIC1303 
PAIC1302 
PAIC1301 

COIC13 

PAIC1401 
PAIC1402 

PAIC14015 

PAIC14038 

PAIC14039 
PAIC14010 

PAIC1403 

PAIC14034 

PAIC14025 
PAIC14024 PAIC14016 

PAIC14013 

PAIC14023 

PAIC14027 
PAIC14028 

PAIC14012 

PAIC1408 
PAIC1409 PAIC14030 

PAIC14029 

PAIC14031 

PAIC14037 

PAIC14035 PAIC1404 
PAIC1405 
PAIC1406 
PAIC1407 

PAIC14011 

PAIC14014 
PAIC14017 PAIC14018 PAIC14019 PAIC14020 PAIC14021 PAIC14022 

PAIC14026 

PAIC14032 
PAIC14033 

PAIC14036 

PAIC14045 

COIC14 

PAIC1501 PAIC1502 PAIC1503 PAIC1504 

PAIC1508 PAIC1507 PAIC1506 PAIC1505 

COIC15 

PAIC1601 

PAIC1603 

PAIC1602 
PAIC1604 

PAIC1605 

COIC16 

PAIC1706 PAIC1705 PAIC1704 

PAIC1701 PAIC1703 PAIC1702 
COIC17 

PAIC1806 
PAIC1805 

PAIC1804 PAIC1803 
PAIC1802 
PAIC1801 
COIC18 

PAIC1906 
PAIC1905 
PAIC1904 PAIC1903 

PAIC1902 
PAIC1901 
COIC19 

PAIC2006 
PAIC2005 

PAIC2004 PAIC2003 
PAIC2002 
PAIC2001 
COIC20 

PAIC2106 
PAIC2105 
PAIC2104 PAIC2103 

PAIC2102 
PAIC2101 
COIC21 

PAIC2206 
PAIC2205 
PAIC2204 PAIC2203 

PAIC2202 
PAIC2201 
COIC22 

PAIC2306 
PAIC2305 
PAIC2304 PAIC2303 

PAIC2302 
PAIC2301 
COIC23 

PAIC2406 
PAIC2405 
PAIC2404 PAIC2403 
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