
1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Engineer
Author
Date

Doc#

Circuit

Rev

Sheet#

Copyright

GMA

500-398

MTA

5/12/2020
1

USB104 A7 B.2

out of 13

2020

Tables and Contents

Sheet Index

1 Contents
2 IO, Pmods and Zmods
3 USB Hub

5
6
7
8
9

10

Configuration

FPGA Banks
FPGA Power
DDR3 Memory
Platform MCU

4 USB FIFO/SPI

Power Tree

FPGA Banks

11 Power Regulation
12 Power regulation
13 USB JTAG/UART

CE Chinese ROHS ROHSDigilent Inc.

Block Diagram

USB104 A7

Terms of Use. The contents are provided "AS IS". DIGILENT DISCLAIMS ALL WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF INTELLECTUAL PROPERTY. The contents 
could contain technical inaccuracies, typographical errors or out-of-date information. Information may be updated or changed at any time, without notice. Use 
of such information is therefore at your own risk. Digilent may at any time revise these Terms of Use. You are bound by such revisions and should therefore visit 
https://store.digilentinc.com/terms-of-use/ to review the current Terms of Use. 

Limitation of Liability. DIGILENT WILL NOT BE LIABLE FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, COVER, ECONOMIC, OR CONSEQUENTIAL DAMAGES ARISING 
OUT OF THE USE OR INABILITY TO USE THE CONTENTS EVEN IF DIGILENT IS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

COLG1 COLG2 COLG3 COLG4 COLG5 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Engineer
Author
Date

Doc#

Circuit

Rev

Sheet#

Copyright

GMA

500-398

MTA

5/12/2020
2

USB104 A7 B.2

out of 13

2020

GND

SYZ5V0

VADJ

210K R11
1%

GND

SYZYGY_D0_P
SYZYGY_D1_P
SYZYGY_D0_N
SYZYGY_D1_N
SYZYGY_D2_P
SYZYGY_D3_P
SYZYGY_D2_N
SYZYGY_D3_N
SYZYGY_D4_P
SYZYGY_D5_P
SYZYGY_D4_N
SYZYGY_D5_N

SYZYGY_D6_P
SYZYGY_D7_P
SYZYGY_D6_N
SYZYGY_D7_N
SYZYGY_S16
SYZYGY_S17
SYZYGY_S18
SYZYGY_S19
SYZYGY_S20
SYZYGY_S21
SYZYGY_S22
SYZYGY_S23
SYZYGY_S24
SYZYGY_S25
SYZYGY_S26
SYZYGY_S27

SYZYGY_P2C_CLK_P
SYZYGY_P2C_CLK_N

SYZYGY_C2P_CLK_P
SYZYGY_C2P_CLK_N

100nF
C3

10VGND

SCL1 +5
V

2

SDA3

R_GA4

S0_D0P5

S1_D1P6

S2_D0N7

S3_D1N8

S4_D2P9

S5_D3P10

S6_D2N11

S7_D3N12

S8_D4P13

S9_D5P14

S10_D4N15

S11_D5N16

S12_D6P 17

S13_D7P 18

S14_D6N 19

S15_D7N 20

S16 21

S17 22

S18 23

S19 24

S20 25

S21 26

S22 27

S23 28

S24 29

S25 30

S26 31

S27 32

P2C_CLKP 33C2P_CLKP34

P2C_CLKN 35C2P_CLKN36

RSVD37

RSVD38

V
IO

1
39

+3
.3

V
40

G
N

D
G

1

G
N

D
G

2

G
N

D
G

3

G
N

D
G

4

SH
IE

LD
S1

SH
IE

LD
S2

J1

Q
SE

-0
20

-0
1-

F-
D-

A

SYZYGY_SHIELD

SYZYGY_SCL
SYZYGY_SDA

100nF
C2

100nF
C1

GND
GND

I2C ADDRESS: 0110000

1M
R29

1nF
C4

250VGND

SYZYGY_SHIELD

LD4

330
R28

ENVADJ

GND

VCC3V3

IO, Pmods and Zmods

Foot
F1

Foot
F2

Foot
F3

Foot
F4

6

1
2
3
4
5

Pmod 2x6

12

7
8
9

10
11

JA

6

1
2
3
4
5

Pmod 2x6

12

7
8
9

10
11

JB

6

1
2
3
4
5

Pmod 2x6

12

7
8
9

10
11

JC

D1 D2
VCC3V3

GND GND

GND GND

JA1

JA2

JA3

JA4

JA7

JA8

JA9

JA10

200

R1

200

R3

200

R5

200

R7

200

R2

200

R4

200

R6

200

R8

D3 D4
VCC3V3

GND GND

GND GND

JB1

JB2

JB3

JB4

JB7

JB8

JB9

JB10

200

R12

200

R14

200

R16

200

R18

200

R13

200

R15

200

R17

200

R19

D5 D6
VCC3V3

GND GND

GND GND

JC1

JC2

JC3

JC4

JC7

JC8

JC9

JC10

200

R20

200

R22

200

R24

200

R26

200

R21

200

R23

200

R25

200

R27

LD0

LD1

LD2

LD3

330

R31

330

R33

330

R36

330

R37 GND

LED0

LED1

LED2

LED3

10K

R30

10K

R32

10K
R34

GND

BTN1

BTN0

10K
R35

VCC3V3 BTN0

PTA-142BTN1

PTA-142

2.2K
R9

2.2K
R10

PIBTN001 

PIBTN002 

PIBTN003 

PIBTN004 

COBTN0 

PIBTN101 

PIBTN102 

PIBTN103 

PIBTN104 

COBTN1 

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 

COC4 

PID101 

PID102 

PID103 PID104 PID105 

COD1 

PID201 

PID202 

PID203 PID204 PID205 

COD2 

PID301 

PID302 

PID303 PID304 PID305 

COD3 
PID401 

PID402 

PID403 PID404 PID405 

COD4 

PID501 

PID502 

PID503 PID504 PID505 

COD5 

PID601 

PID602 

PID603 PID604 PID605 

COD6 

COF1 COF2 COF3 COF4 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 
PIJ107 

PIJ108 

PIJ109 

PIJ1010 

PIJ1011 

PIJ1012 

PIJ1013 

PIJ1014 

PIJ1015 

PIJ1016 

PIJ1017 

PIJ1018 

PIJ1019 
PIJ1020 

PIJ1021 

PIJ1022 

PIJ1023 

PIJ1024 

PIJ1025 

PIJ1026 

PIJ1027 

PIJ1028 

PIJ1029 

PIJ1030 

PIJ1031 

PIJ1032 

PIJ1033 PIJ1034 

PIJ1035 PIJ1036 

PIJ1037 

PIJ1038 

PIJ1039 PIJ1040 

PIJ10G1 PIJ10G2 PIJ10G3 PIJ10G4 PIJ10S1 PIJ10S2 COJ1 

PIJA01 

PIJA02 

PIJA03 

PIJA04 

PIJA05 

PIJA06 

PIJA07 

PIJA08 

PIJA09 

PIJA010 

PIJA011 

PIJA012 

COJA 

PIJB01 

PIJB02 
PIJB03 

PIJB04 

PIJB05 

PIJB06 

PIJB07 

PIJB08 
PIJB09 

PIJB010 

PIJB011 

PIJB012 

COJB 

PIJC01 

PIJC02 

PIJC03 

PIJC04 

PIJC05 

PIJC06 

PIJC07 

PIJC08 

PIJC09 

PIJC010 

PIJC011 

PIJC012 

COJC 

PILD00A PILD00K 

COLD0 

PILD10A PILD10K 

COLD1 

PILD20A PILD20K 

COLD2 

PILD30A PILD30K 

COLD3 

PILD40A 

PILD40K COLD4 

PIR101 PIR102 

COR1 
PIR201 PIR202 

COR2 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 PIR502 

COR5 
PIR601 PIR602 

COR6 

PIR701 PIR702 
COR7 

PIR801 PIR802 
COR8 

PIR901 

PIR902 

COR9 
PIR1001 

PIR1002 

COR10 

PIR1101 PIR1102 
COR11 

PIR1201 PIR1202 

COR12 
PIR1301 PIR1302 

COR13 

PIR1401 PIR1402 
COR14 

PIR1501 PIR1502 
COR15 

PIR1601 PIR1602 

COR16 
PIR1701 PIR1702 

COR17 

PIR1801 PIR1802 

COR18 
PIR1901 PIR1902 

COR19 

PIR2001 PIR2002 

COR20 
PIR2101 PIR2102 

COR21 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR2401 PIR2402 

COR24 
PIR2501 PIR2502 

COR25 

PIR2601 PIR2602 
COR26 

PIR2701 PIR2702 
COR27 

PIR2801 

PIR2802 

COR28 

PIR2901 

PIR2902 COR29 

PIR3001 PIR3002 

COR30 

PIR3101 PIR3102 
COR31 

PIR3201 PIR3202 

COR32 

PIR3301 PIR3302 

COR33 

PIR3401 

PIR3402 
COR34 

PIR3501 

PIR3502 
COR35 

PIR3601 PIR3602 

COR36 

PIR3701 PIR3702 
COR37 

PIR3001 
NLBTN0 

PIR3201 
NLBTN1 

PIR2801 

NLENVADJ 

PIC102 PIC202 

PIC302 

PIC402 

PID102 PID202 

PID302 PID402 

PID502 PID602 

PIJ10G1 PIJ10G2 PIJ10G3 PIJ10G4 

PIJA05 PIJA011 

PIJB05 PIJB011 

PIJC05 PIJC011 

PILD00K 

PILD10K 

PILD20K 

PILD30K 

PILD40K 

PIR1102 

PIR2901 

PIR3401 PIR3501 

NLGND 

PIR102 
NLJA1 

PIR302 
NLJA2 

PIR502 
NLJA3 

PIR702 
NLJA4 

PIR201 
NLJA7 

PIR401 
NLJA8 

PIR601 
NLJA9 

PIR801 
NLJA10 

PIR1202 
NLJB1 

PIR1402 
NLJB2 

PIR1602 
NLJB3 

PIR1802 
NLJB4 

PIR1301 
NLJB7 

PIR1501 
NLJB8 

PIR1701 
NLJB9 

PIR1901 
NLJB10 

PIR2002 
NLJC1 

PIR2202 
NLJC2 

PIR2402 
NLJC3 

PIR2602 
NLJC4 

PIR2101 
NLJC7 

PIR2301 
NLJC8 

PIR2501 
NLJC9 

PIR2701 
NLJC10 

PIR3102 
NLLED0 

PIR3302 
NLLED1 

PIR3602 
NLLED2 

PIR3702 
NLLED3 

PIBTN003 

PIBTN004 

PIR3002 

PIR3502 

PIBTN103 

PIBTN104 

PIR3202 

PIR3402 

PID101 

PIJA04 

PIR701 

PID103 

PIJA03 

PIR501 

PID104 

PIJA02 PIR301 

PID105 

PIJA01 

PIR101 

PID201 

PIJA010 

PIR802 

PID203 

PIJA09 

PIR602 

PID204 

PIJA08 PIR402 

PID205 

PIJA07 

PIR202 

PID301 

PIJB04 

PIR1801 

PID303 

PIJB03 

PIR1601 

PID304 

PIJB02 PIR1401 

PID305 

PIJB01 

PIR1201 

PID401 

PIJB010 

PIR1902 

PID403 

PIJB09 

PIR1702 

PID404 

PIJB08 PIR1502 

PID405 

PIJB07 

PIR1302 

PID501 

PIJC04 

PIR2601 

PID503 

PIJC03 

PIR2401 

PID504 

PIJC02 PIR2201 

PID505 

PIJC01 

PIR2001 

PID601 

PIJC010 

PIR2702 

PID603 

PIJC09 

PIR2502 

PID604 

PIJC08 PIR2302 

PID605 

PIJC07 

PIR2102 

PIJ104 PIR1101 

PIJ1037 

PIJ1038 

PILD00A PIR3101 

PILD10A PIR3301 

PILD20A PIR3601 

PILD30A PIR3701 

PILD40A 

PIR2802 

PIC301 

PIJ102 

NLSYZ5V0 

PIJ1036 
NLSYZYGY0C2P0CLK0N PIJ1034 
NLSYZYGY0C2P0CLK0P 

PIJ107 
NLSYZYGY0D00N 

PIJ105 
NLSYZYGY0D00P 

PIJ108 
NLSYZYGY0D10N 

PIJ106 
NLSYZYGY0D10P 

PIJ1011 
NLSYZYGY0D20N 

PIJ109 
NLSYZYGY0D20P 

PIJ1012 
NLSYZYGY0D30N 

PIJ1010 
NLSYZYGY0D30P 

PIJ1015 
NLSYZYGY0D40N 

PIJ1013 
NLSYZYGY0D40P 

PIJ1016 
NLSYZYGY0D50N 

PIJ1014 
NLSYZYGY0D50P 

PIJ1019 
NLSYZYGY0D60N 

PIJ1017 
NLSYZYGY0D60P 

PIJ1020 
NLSYZYGY0D70N 

PIJ1018 
NLSYZYGY0D70P 

PIJ1035 
NLSYZYGY0P2C0CLK0N PIJ1033 
NLSYZYGY0P2C0CLK0P 

PIJ1021 
NLSYZYGY0S16 

PIJ1022 
NLSYZYGY0S17 

PIJ1023 
NLSYZYGY0S18 

PIJ1024 
NLSYZYGY0S19 

PIJ1025 
NLSYZYGY0S20 

PIJ1026 
NLSYZYGY0S21 

PIJ1027 
NLSYZYGY0S22 

PIJ1028 
NLSYZYGY0S23 

PIJ1029 
NLSYZYGY0S24 

PIJ1030 
NLSYZYGY0S25 

PIJ1031 
NLSYZYGY0S26 

PIJ1032 
NLSYZYGY0S27 

PIJ101 

PIR902 
NLSYZYGY0SCL 

PIJ103 

PIR1002 

NLSYZYGY0SDA 

PIC401 

PIJ10S1 PIJ10S2 

PIR2902 

NLSYZYGY0SHIELD 

PIC201 

PIJ1039 

NLVADJ 

PIBTN001 

PIBTN002 

PIBTN101 

PIBTN102 

PIC101 

PIJ1040 PIJA06 PIJA012 

PIJB06 PIJB012 

PIJC06 PIJC012 

PIR901 PIR1001 

NLVCC3V3 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Engineer
Author
Date

Doc#

Circuit

Rev

Sheet#

Copyright

GMA

500-398

MTA

5/12/2020
3

USB104 A7 B.2

out of 13

2020

100nF
C16

1nF
C17

G
N

D
P

USBDM_DN1/PRT_DIS_M1 1

USBDP_DN1/PRT_DIS_P2 2

USBDM_DN2/PRT_DIS_M2 3

USBDP_DN2/PRT_DIS_P2 4

USBDM_DN3/PRT_DIS_M3 6

USBDP_DN3/PRT_DIS_P3 7

USBDM_DN4/PRT_DIS_M4 8

USBDP_DN4/PRT_DIS_P4 9

V
D

D
A

33
5

V
D

D
A

33
10

TEST11

PRTPWR1/BC_EN1 12

OCS_N113

CRFILT 14

V
D

D
33

15

V
D

D
33

23

PRTPWR2/BC_EN2 16

PRTPWR3/BC_EN3 18

PRTPWR4/BC_EN4 20

OCS_N217

OCS_N319

OCS_N421

SDA/SMBDATA/NON_REM122

SCL/SMBCLK/CFG_SEL024

HS_IND/CFG_SEL125

RESET_N26

VBUS_DET27

SUSP_IND/LOCAL_PWR/NON_REM028

USBDM_UP30

USBDP_UP31

XTALOUT 32

XTALIN/CLKIN 33

PLLFILT 34

RBIAS35

V
D

D
A

33
29

V
D

D
A

33
36

IC3
USB2512B-I/M2

100nF
C9

100nF
C8

100nF
C7

100nF
C6

1uF
C5

100nF
C11

4.7uF
C12

100nF
C10

VCC3V3VCC3V3

GND GND

100nF
C20

1uF
C21

100nF
C23

1uF
C22

100K
R52

220nF
C24

VCC3V3

12K

R47

1%

100K
R55

100K
No Load

R64

GND

USB_DU_P
USB_DU_N

2.2uF
C13

10V

No Load

1nF
C15

10V

100K

R38

100K
R40

330
R46

1nF
C14

50V

USB_DPTI_D_P
USB_DPTI_D_N

S1S1 G 4D+ 3D- 2V 1S2S2

USB BJ2
USBR-B-S-F-O-TH

USB_PROG_D_P
USB_PROG_D_N

GND

VBUS

HUB_SHIELD

GND

10K
No Load

R44

USB_D3_N

USB_D4_N
USB_D4_P

VCC3V3

10K
No Load

R43
10K

No Load

R42
10K

No Load

R41

USB_D3_P

10K
R51

100KNo Load
R61

VCC3V3

10K
No Load

R39

10K
No Load

R45

VCC3V3

VCC3V3

GND100nF
C19

VCC3V3
49.9

R48

HUB_CLK_24MHZ
49.9

R49

PROG_CLK_24MHZ

Q1

VEXT5V0
2.2K

R53

10K
R57

D7

VCC3V3

1K

R54HUB_RESET_N

Q3

Q2

100K
R65

10K
R60

10K

R63VEXT5V0

VCC3V3

10K
R62

10K

R59

GND

LOCAL_PWR/NON_REM0

GND

GND

HUB_CFG_SEL1

GND

NON_REM1

NON_REM1

100K
No Load

R50

100K
R56

VCC3V3

GND

HUB_CFG_SEL0

LOCAL_PWR/NON_REM0

HUB_CFG_SEL1
HUB_CFG_SEL0

No Load

A23

V
SS

4

SDA 5

SCL 6

WP7

V
C

C
8

A12 A01

IC2
24LC02BT-I/MS

No Load
100nF
C18

GND

VCC3V3

VBUS

GND

GND

RESET_N

GND

RESET_N

NOM_REM1 NOM_REM0 Port Configuration

When available, ports 1, 2, and 3 are non-removable
Ports 1 and 2 are non-removable
Port 1 is non-removable
All ports are removable

CFG_SEL1 CFG_SEL0 Hub Configuration

Configured via I2C EEPROM, Strapping disabled
Default Configuration, Strapping Enabled, Bus Powered
Configured via SMBus, Strapping disabled
Default Configuration, Strapping Enabled, Self Powered

0
0

0

01
1

1

1

0
0

0

01
1

1

1

Load these resistors to disable unused 
ports when utilizing the USB2513B-I/M2 or 
USB2514B-I/M2

Note: Use of LOCAL_PWR requires the hub to be 
configured via SMBus or EEPROM.

Note: CFG_SELx and NON_REMx are sampled on 
the rising edge of RESET_N

USB HUB

GND2

OUT3 VDD 4

STBY 1

IC1

DSC1001CI2-024.0000

0

R58NON_REM1 PMU_SDA_LS

I2C ADDRESS: 0x2C

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 
COC13 

PIC1401 

PIC1402 COC14 

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 

PIC1901 

PIC1902 
COC19 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 

COC24 

PID70A PID70K 

COD7 

PIIC101 PIIC102 

PIIC103 PIIC104 

COIC1 

PIIC201 

PIIC202 

PIIC203 

PIIC204 

PIIC205 

PIIC206 
PIIC207 

PIIC208 

COIC2 

PIIC301 

PIIC302 

PIIC303 

PIIC304 

PIIC305 

PIIC306 
PIIC307 

PIIC308 

PIIC309 

PIIC3010 

PIIC3011 

PIIC3012 

PIIC3013 

PIIC3014 

PIIC3015 

PIIC3016 PIIC3017 

PIIC3018 

PIIC3019 

PIIC3020 

PIIC3021 

PIIC3022 

PIIC3023 

PIIC3024 
PIIC3025 

PIIC3026 

PIIC3027 

PIIC3028 

PIIC3029 

PIIC3030 

PIIC3031 

PIIC3032 

PIIC3033 

PIIC3034 

PIIC3035 

PIIC3036 

PIIC30P COIC3 

PIJ201 

PIJ202 

PIJ203 
PIJ204 PIJ20S1 

PIJ20S2 

COJ2 

PIQ101 
PIQ102 PIQ103 COQ1 

PIQ201 
PIQ202 PIQ203 COQ2 

PIQ301 

PIQ302 

PIQ303 

COQ3 

PIR3801 PIR3802 

COR38 
PIR3901 PIR3902 

COR39 

PIR4001 

PIR4002 
COR40 

PIR4101 

PIR4102 COR41 
PIR4201 

PIR4202 COR42 
PIR4301 

PIR4302 COR43 
PIR4401 

PIR4402 COR44 

PIR4501 PIR4502 
COR45 

PIR4601 

PIR4602 COR46 

PIR4701 PIR4702 

COR47 

PIR4801 PIR4802 

COR48 

PIR4901 PIR4902 
COR49 

PIR5001 

PIR5002 
COR50 

PIR5101 

PIR5102 COR51 
PIR5201 

PIR5202 COR52 

PIR5301 PIR5302 

COR53 

PIR5401 PIR5402 

COR54 

PIR5501 

PIR5502 COR55 PIR5601 

PIR5602 

COR56 
PIR5701 

PIR5702 
COR57 

PIR5801 PIR5802 

COR58 

PIR5901 PIR5902 

COR59 

PIR6001 

PIR6002 
COR60 

PIR6101 

PIR6102 

COR61 

PIR6201 

PIR6202 
COR62 

PIR6301 PIR6302 

COR63 

PIR6401 

PIR6402 COR64 
PIR6501 

PIR6502 COR65 

PIC502 PIC602 PIC702 PIC802 PIC902 PIC1002 PIC1102 PIC1202 

PIC1302 PIC1401 

PIC1502 

PIC1602 PIC1702 

PIC1802 

PIC1902 

PIC2002 PIC2102 PIC2202 PIC2302 

PIC2402 

PIIC102 

PIIC201 

PIIC202 

PIIC203 

PIIC204 

PIIC207 

PIIC3011 

PIIC30P 

PIJ204 

PIQ302 

PIR4002 

PIR4601 

PIR4701 

PIR5501 PIR5602 PIR5701 

PIR6401 PIR6501 

NLGND 

PIIC206 PIIC3024 

PIR5001 

PIR5601 

NLHUB0CFG0SEL0 

PIIC3025 

PIR5101 

PIR5502 

NLHUB0CFG0SEL1 

PIIC3033 PIR4901 
NLHUB0CLK024MHZ 

PIR5402 
NLHUB0RESET0N 

PIC1601 PIC1701 

PIJ20S1 

PIJ20S2 

PIR4602 

NLHUB0SHIELD 

PIIC3028 

PIR6001 

PIR6502 

NLLOCAL0PWR0NON0REM0 

PIC1501 
PIIC3027 PIR3802 

PIR4001 

PIC2001 PIC2101 
PIIC3034 

PIC2201 PIC2301 

PIIC3014 

PID70K PIR5302 

PIIC103 PIR4802 

PIR4902 

PIIC3012 PIR3902 

PIIC3013 

PIIC3016 PIR4502 PIIC3017 

PIIC3018 

PIIC3019 

PIIC3020 

PIIC3021 

PIIC3032 

PIIC3035 PIR4702 

PIQ101 

PIR5301 

PIR5702 

PIQ103 

PIR5102 

PIQ201 
PIR5901 

PIR6202 

PIQ203 

PIR6002 

PIQ301 PIR6301 
PIQ303 

PIR6201 

PIIC205 

PIIC3022 

PIR5802 

PIR6102 

PIR6402 

NLNON0REM1 
PIR5801 

NLPMU0SDA0LS 

PIR4801 
NLPROG0CLK024MHZ 

PIC2401 

PIIC3026 

PIR5201 

PIR5401 
NLRESET0N 

PIIC306 

PIR4101 

NLUSB0D30N 

PIIC307 

PIR4201 

NLUSB0D30P 

PIIC308 

PIR4301 

NLUSB0D40N 

PIIC309 

PIR4401 

NLUSB0D40P 

PIIC301 
NLUSB0DPTI0D0N 

PIIC302 
NLUSB0DPTI0D0P PIIC3030 PIJ202 

NLUSB0DU0N 
PIIC3031 PIJ203 

NLUSB0DU0P 

PIIC303 
NLUSB0PROG0D0N 

PIIC304 
NLUSB0PROG0D0P 

PIC1301 PIC1402 

PIJ201 

PIR3801 
NLVBUS 

PIC501 PIC601 PIC701 PIC801 PIC901 PIC1001 PIC1101 PIC1201 

PIC1801 

PIC1901 
PIIC101 

PIIC104 

PIIC208 

PIIC305 PIIC3010 PIIC3015 PIIC3023 PIIC3029 PIIC3036 

PIQ102 

PIQ202 

PIR3901 

PIR4102 PIR4202 PIR4302 PIR4402 

PIR4501 

PIR5002 PIR5202 

PIR5902 PIR6101 

NLVCC3V3 

PID70A 

PIR6302 
NLVEXT5V0 
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USB FIFO/SPI

PROG_RXEN
PROG_TXEN
PROG_RDN
PROG_WRN
PROG_SIWUN

PROG_CLKO
PROG_OEN
PROG_SPIEN

PROG_D0/SCK
PROG_D1/MOSI
PROG_D2/MISO
PROG_D3/SS
PROG_D4
PROG_D5
PROG_D6
PROG_D7

10KR72 GND

10K
R66

No Load
10K

R67
No Load
10K

R68
No Load
10K

R69

24R71

VCC3V3

GND

100nF
C34

4.7uF
C33

100nF
C35

100nF
C30

100nF
C29

100nF
C28

1uF
C27

100nF
C37

100nF
C36

10nF
C38

10K

R70VCC3V3

GND

VCC3V3

12K

R73
1%

GND

GND

EECS
EECLK
EEDATA

VCCD39

RESET34

DP7

DM6

G
N

D
10

PA
D

P

V
C

C
IO

12

XCSI1

XCSO2

VREGIN40

ACBUS0 21

ACBUS1 25

ACBUS2 26

ACBUS3 27

ACBUS4 28

A
G

N
D

41

TEST42

A
G

N
D

9
A

G
N

D
4

G
N

D
11

G
N

D
22

G
N

D
23

G
N

D
35

G
N

D
36

G
N

D
47

G
N

D
48

V
C

C
IO

24

V
C

C
IO

46

VCCA37 VCCCORE38

ACBUS5 29

ACBUS6 30

ACBUS7 31

ACBUS8 32

ACBUS9 33

ADBUS0 13

ADBUS1 14

ADBUS2 15

ADBUS3 16

ADBUS4 17

ADBUS5 18

ADBUS6 19

ADBUS7 20

V
PH

Y
3

V
PL

L
8

REF5

EECS45

EECLK44

EEDATA43

IC4

FT232HQ

VCC3V3

GND

2K R77

CS 5

CLK 4DI 3

DO 1

VSS2

VCC6
IC5

93LC56BT-I/OT

VCC3V3

100nF
C39

GND

DPTI_CLK_12MHZ

600Ohm/100MHz

FB1

600Ohm/100MHz

FB2

100nF
C26

4.7uF
C25

GND 100nF
C32

4.7uF
C31

USB_DPTI_D_P
USB_DPTI_D_N

10K
No Load

R76
10K
No Load

R75
10K
R74

EEDATA

EECS

EECLK

VCC3V3

VCC3V3

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PIC3301 

PIC3302 
COC33 

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 
COC35 

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 
PIC3802 

COC38 

PIC3901 

PIC3902 
COC39 

PIFB101 PIFB102 

COFB1 

PIFB201 PIFB202 

COFB2 

PIIC401 

PIIC402 

PIIC403 

PIIC404 

PIIC405 

PIIC406 

PIIC407 

PIIC408 

PIIC409 PIIC4010 PIIC4011 

PIIC4012 
PIIC4013 

PIIC4014 

PIIC4015 

PIIC4016 

PIIC4017 

PIIC4018 

PIIC4019 

PIIC4020 

PIIC4021 

PIIC4022 PIIC4023 

PIIC4024 

PIIC4025 

PIIC4026 

PIIC4027 
PIIC4028 

PIIC4029 

PIIC4030 

PIIC4031 

PIIC4032 

PIIC4033 

PIIC4034 

PIIC4035 PIIC4036 

PIIC4037 

PIIC4038 

PIIC4039 

PIIC4040 

PIIC4041 

PIIC4042 

PIIC4043 

PIIC4044 

PIIC4045 

PIIC4046 

PIIC4047 PIIC4048 PIIC40P 

COIC4 

PIIC501 

PIIC502 

PIIC503 
PIIC504 

PIIC505 PIIC506 

COIC5 

PIR6601 

PIR6602 
COR66 

PIR6701 

PIR6702 
COR67 

PIR6801 

PIR6802 
COR68 

PIR6901 

PIR6902 
COR69 

PIR7001 PIR7002 

COR70 

PIR7101 PIR7102 
COR71 

PIR7201 PIR7202 
COR72 

PIR7301 

PIR7302 

COR73 

PIR7401 

PIR7402 
COR74 

PIR7501 

PIR7502 
COR75 

PIR7601 

PIR7602 
COR76 

PIR7701 PIR7702 
COR77 

PIIC401 
NLDPTI0CLK012MHZ 

PIIC4044 

PIIC504 

PIR7502 

NLEECLK 
PIIC4045 

PIIC505 

PIR7602 

NLEECS 

PIIC4043 

PIIC503 

PIR7702 

NLEEDATA 

PIC2502 PIC2602 PIC2702 PIC2802 PIC2902 PIC3002 

PIC3102 PIC3202 

PIC3302 PIC3402 PIC3502 

PIC3602 PIC3702 

PIC3802 

PIC3902 

PIIC404 PIIC409 PIIC4010 PIIC4011 PIIC4022 PIIC4023 PIIC4035 PIIC4036 PIIC4041 

PIIC4042 

PIIC4047 PIIC4048 PIIC40P 

PIIC502 

PIR7201 

PIR7302 

NLGND 

PIC2501 PIC2601 

PIFB102 

PIIC408 

PIC3101 PIC3201 
PIFB202 

PIIC403 

PIC3601 
PIIC4038 

PIC3701 

PIIC4037 

PIC3801 

PIIC4034 PIR7002 

PIIC402 

PIIC405 

PIR7301 

PIIC4029 PIR7102 

PIIC4032 

PIIC4033 

PIIC501 

PIR7402 

PIR7701 

PIR7101 
NLPROG0CLKO 

PIIC4013 
NLPROG0D00SCK 

PIIC4014 
NLPROG0D10MOSI 

PIIC4015 
NLPROG0D20MISO 

PIIC4016 

PIR6602 
NLPROG0D30SS 

PIIC4017 
NLPROG0D4 

PIIC4018 
NLPROG0D5 

PIIC4019 
NLPROG0D6 

PIIC4020 
NLPROG0D7 

PIIC4030 
NLPROG0OEN 

PIIC4026 

PIR6702 

NLPROG0RDN 

PIIC4021 
NLPROG0RXEN 

PIIC4028 

PIR6902 

NLPROG0SIWUN 

PIIC4031 

PIR7202 

NLPROG0SPIEN 

PIIC4025 
NLPROG0TXEN 

PIIC4027 

PIR6802 

NLPROG0WRN 

PIIC406 
NLUSB0DPTI0D0N PIIC407 
NLUSB0DPTI0D0P 

PIC2701 PIC2801 PIC2901 PIC3001 

PIC3301 PIC3401 PIC3501 

PIC3901 

PIFB101 

PIFB201 

PIIC4012 PIIC4024 

PIIC4039 

PIIC4040 

PIIC4046 

PIIC506 

PIR6601 PIR6701 PIR6801 PIR6901 

PIR7001 

PIR7401 PIR7501 PIR7601 

NLVCC3V3 
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VCC3V3

QSPI_CS

QSPI_SCK

100 R87

100 R88

100 R86

4.7K
R82

100 R85

1.8K
R80

1.8K
R81

VCC3V3

DONE

INIT_B
PROG

QSPI_SCK

4.7K
R95

200
R94

LD5

100
No Load

R93

100
No Load

R98

4.7K
R96

CONFIG, SPI FLASH

TMS
TCK

GND

1K
R106

1K
R105

MODE0

MODE1

MODE2

VCC3V3

GND
1K
R104

VCC3V3

100
R99

BTNP
PTA-142 Red Knob

MODE0
MODE1
MODE2

4.7K

R100VCC3V3

1K
R89

VCC3V3

GND
1K
No Load

R91

GND

PUDC_B

49.9
R90QSPI_SCK

100

R78

49.9

R83 100

R79

GND
From USB

TDO_USB/TDI_FPGA

TMS_JTAG

TDI_JTAG

TCK_JTAG

TMS

TCK
100

R84

TDO_JTAG TDI_USB/TDO_FPGA
GND
VCC3V3

No Load

6

1
2
3
4
5

1x6

J3

TDO_USB/TDI_FPGA
TDI_USB/TDO_FPGA

SDI/DQ05

SCK 6SDO/DQ12

CS 1

VSS 4

WP/DQ23

HOLD/DQ37

VCC 8
IC6

S25FL128SAGNFI00

100nF
C40

GND

GND

VCC3V3

QSPI_DQ0

49.9
R97

Programmer

QSPI_DQ1

QSPI_DQ2

QSPI_DQ3

QSPI_DQ0

100
R101

XADCGND

XADCGND

100nF
C42

VCC3V3

GND

GND

CRYPTO_SDA

1.5K
R102

VCC3V3

No Load

SDA 5

SCL 6

VCC8

GND4

IC8

ATSHA204A-MAHCZ-T

GND

CONFIG

IO_L1P_T0_D00_MOSI_14K17

IO_L1N_T0_D01_DIN_14 K18

IO_L2P_T0_D02_14 L14

IO_L2N_T0_D03_14 M14

IO_L3P_T0_DQS_PUDC_B_14L15

IO_L3N_T0_DQS_EMCCLK_14L16

IO_L6P_T0_FCS_B_14 L13

IO_L15P_T2_DQS_RDWR_B_14R16

IO_L15N_T2_DQS_DOUT_CSO_B_14 T16

IO_L16P_T2_CSI_B_14V15

DONE_0 P10

TCK_0 E10

VN_0K9

VREFP_0K10

GNDADC_0H9 VCCADC_0H10

DXP_0L10

CCLK_0 E9

VP_0J10

VREFN_0J9

DXN_0L9

TDO_0 E13TDI_0 E11

INIT_B_0 P7

M1_0 P13M0_0 P12

TMS_0 E12

PROGRAM_B_0 P9

CFGBVS_0P8

M2_0 P11

IC7F

XC7A100T-1CSG324I

QSPI_DQ1

QSPI_DQ2
QSPI_DQ3

QSPI_CS
XADCGND 100nF

C41

XADC1V8

D8

1
2
3
4 5

6
7
8

SW1

MODE2

1K
R103DDRVCC_SEL GND

MCU_NRESETMCU_NRST_FPGA
PMU_SCL_LS HUB_CFG_SEL0

49.9
R92

PIBTNP01 PIBTNP02 

PIBTNP03 PIBTNP04 
COBTNP 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 

PID801 

PID802 

PID803 PID804 PID805 

COD8 
PIIC601 

PIIC602 

PIIC603 

PIIC604 

PIIC605 

PIIC606 

PIIC607 

PIIC608 

COIC6 

PIIC70E9 

PIIC70E10 

PIIC70E11 

PIIC70E12 

PIIC70E13 

PIIC70H9 

PIIC70H10 

PIIC70J9 

PIIC70J10 

PIIC70K9 

PIIC70K10 

PIIC70K17 

PIIC70K18 

PIIC70L9 

PIIC70L10 

PIIC70L13 

PIIC70L14 

PIIC70L15 

PIIC70L16 

PIIC70M14 

PIIC70P7 

PIIC70P8 

PIIC70P9 

PIIC70P10 

PIIC70P11 

PIIC70P12 

PIIC70P13 

PIIC70R16 

PIIC70T16 

PIIC70V15 

COIC7F 

PIIC804 

PIIC805 

PIIC806 

PIIC808 

COIC8 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

PIJ306 

COJ3 

PILD50A 

PILD50K COLD5 

PIR7801 PIR7802 

COR78 

PIR7901 PIR7902 
COR79 

PIR8001 

PIR8002 

COR80 PIR8101 

PIR8102 

COR81 PIR8201 

PIR8202 

COR82 
PIR8301 PIR8302 

COR83 

PIR8401 PIR8402 

COR84 
PIR8501 PIR8502 
COR85 

PIR8601 PIR8602 
COR86 

PIR8701 PIR8702 
COR87 

PIR8801 PIR8802 
COR88 

PIR8901 

PIR8902 

COR89 

PIR9001 PIR9002 
COR90 

PIR9101 

PIR9102 

COR91 
PIR9201 PIR9202 

COR92 

PIR9301 

PIR9302 

COR93 
PIR9401 

PIR9402 

COR94 
PIR9501 

PIR9502 

COR95 
PIR9601 

PIR9602 

COR96 

PIR9701 PIR9702 
COR97 

PIR9801 

PIR9802 

COR98 PIR9901 

PIR9902 

COR99 
PIR10001 PIR10002 

COR100 

PIR10101 PIR10102 
COR101 

PIR10201 

PIR10202 
COR102 

PIR10301 PIR10302 
COR103 PIR10401 

PIR10402 
COR104 PIR10501 

PIR10502 
COR105 PIR10601 

PIR10602 
COR106 

PISW101 

PISW102 
PISW103 

PISW104 PISW105 

PISW106 

PISW107 

PISW108 

COSW1 

PIIC805 

PIR10202 

NLCRYPTO0SDA 

PIR10302 
NLDDRVCC0SEL 

PIIC70P10 

PIR9402 

PIR9901 

NLDONE 

PIBTNP01 PIBTNP02 

PIC4002 

PIC4201 

PID802 

PIIC604 

PIIC70L9 

PIIC70L10 

PIIC804 PIIC806 

PIJ305 

PILD50K 

PIR9102 

PIR9802 

PIR10502 
PISW107 

PISW108 

NLGND 

PISW105 
NLHUB0CFG0SEL0 

PIIC70P7 

PIR9602 

NLINIT0B 

PISW106 
NLMCU0NRESET 

PISW103 
NLMCU0NRST0FPGA 

PIIC70P12 

PIR10602 

NLMODE0 

PIIC70P13 

PIR10501 

NLMODE1 

PIIC70P11 

PIR10402 

PISW101 

NLMODE2 

PIIC602 PIR8601 

PIIC603 

PIR8002 

PIR8701 

PIIC605 PIR8501 

PIIC607 

PIR8102 

PIR8801 

PIIC70E9 PIR9702 

PIIC70E13 PIR9202 

PIIC70L13 PIR10102 

PIIC70L16 PIR9001 

PIIC70P8 PIR10002 

PIIC70R16 

PIIC70T16 

PIIC70V15 

PILD50A 

PIR9902 

PIR10301 PISW102 

PISW104 
NLPMU0SCL0LS 

PIBTNP03 PIBTNP04 

PIIC70P9 

PIR9502 

NLPROG 

PIIC70L15 

PIR8902 

PIR9101 

NLPUDC0B 

PIIC601 

PIR8202 

PIR10101 

NLQSPI0CS 

PIIC70K17 

PIR8502 
NLQSPI0DQ0 

PIIC70K18 

PIR8602 
NLQSPI0DQ1 

PIIC70L14 

PIR8702 
NLQSPI0DQ2 

PIIC70M14 

PIR8802 
NLQSPI0DQ3 

PIIC606 

PIR9002 

PIR9302 

PIR9701 

PIR9801 

NLQSPI0SCK 

PIIC70E10 

PIR8401 

NLTCK 

PID804 

PIJ304 

PIR8402 
NLTCK0JTAG 

PID805 

PIJ302 PIR7902 
NLTDI0JTAG 

PIR8301 

PIR9201 
NLTDI0USB0TDO0FPGA 

PID803 

PIJ303 

PIR8302 
NLTDO0JTAG 

PIIC70E11 

PIR7901 

NLTDO0USB0TDI0FPGA 

PIIC70E12 

PIR7801 

NLTMS 

PID801 

PIJ301 

PIR7802 
NLTMS0JTAG 

PIC4001 

PIC4202 

PIIC608 

PIIC808 

PIJ306 

PIR8001 PIR8101 PIR8201 

PIR8901 

PIR9301 PIR9401 PIR9501 PIR9601 

PIR10001 

PIR10201 

PIR10401 PIR10601 

NLVCC3V3 

PIC4101 

PIIC70H10 

NLXADC1V8 

PIC4102 
PIIC70H9 

PIIC70J9 

PIIC70J10 

PIIC70K9 

PIIC70K10 NLXADCGND 
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FPGA Banks

UART_TXD_IN
UART_RXD_OUT

MCU_CS
MCU_MOSI
MCU_MISO
MCU_SCK

MCU_NRST_FPGA

0R107
0R108
0R109
0R110

MCU_RSVD1
MCU_RSVD2

GND

PROG_RXEN
PROG_TXEN
PROG_RDN
PROG_WRN

PROG_OEN

PROG_SPIEN
PROG_D0/SCK
PROG_D1/MOSI
PROG_D2/MISO
PROG_D3/SS
PROG_D4
PROG_D5
PROG_D6
PROG_D7

PROG_SIWUN

PROG_CLKO
SYZYGY_D0_P

SYZYGY_D1_P

SYZYGY_D0_N

SYZYGY_D1_N
SYZYGY_D2_P

SYZYGY_D3_P

SYZYGY_D2_N

SYZYGY_D3_N
SYZYGY_D4_P

SYZYGY_D5_P
SYZYGY_D4_N

SYZYGY_D5_N

SYZYGY_C2P_CLK_P
SYZYGY_C2P_CLK_N

SYZYGY_D6_P

SYZYGY_D7_P
SYZYGY_D6_N

SYZYGY_D7_N

SYZYGY_S16
SYZYGY_S17

SYZYGY_S18
SYZYGY_S19
SYZYGY_S20
SYZYGY_S21
SYZYGY_S22
SYZYGY_S23

SYZYGY_S24
SYZYGY_S25
SYZYGY_S26
SYZYGY_S27

SYZYGY_P2C_CLK_P
SYZYGY_P2C_CLK_N

80.6No Load
R1111%

SYZYGY_P2C_CLK_P

SYZYGY_P2C_CLK_N

SYZYGY_DET
SYZYGY_SDA
SYZYGY_SCL

LED0
LED1
LED2
LED3

BTN1
BTN0

BANK 14
IO_0_14R11 IO_L4P_T0_D04_14 L18

IO_L4N_T0_D05_14 M18

IO_L5P_T0_D06_14 R12

IO_L5N_T0_D07_14 R13

IO_L6N_T0_D08_VREF_14 M13

IO_L7P_T1_D09_14 R18

IO_L7N_T1_D10_14 T18

IO_L8P_T1_D11_14 N14

IO_L8N_T1_D12_14 P14

IO_L9P_T1_DQS_14 N17

IO_L9N_T1_DQS_D13_14 P18

IO_L10P_T1_D14_14 M16

IO_L10N_T1_D15_14 M17

IO_L11P_T1_SRCC_14 N15

IO_L11N_T1_SRCC_14 N16

IO_L12P_T1_MRCC_14 P17

IO_L12N_T1_MRCC_14 R17

IO_L13P_T2_MRCC_14 P15

IO_L13N_T2_MRCC_14 R15

IO_L14P_T2_SRCC_14 T14

IO_L14N_T2_SRCC_14 T15

IO_L16N_T2_A15_D31_14 V16

IO_L17P_T2_A14_D30_14 U17

IO_L17N_T2_A13_D29_14 U18

IO_L18P_T2_A12_D28_14 U16

IO_L18N_T2_A11_D27_14 V17

IO_L19P_T3_A10_D26_14 T11
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IO_L21N_T3_DQS_A06_D22_14 V11
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IO_25_14R10
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BANK 15
IO_0_15G13 IO_L1P_T0_AD0P_15 D14

IO_L1N_T0_AD0N_15 C14

IO_L2P_T0_AD8P_15 B13

IO_L2N_T0_AD8N_15 B14

IO_L3P_T0_DQS_AD1P_15 C12

IO_L3N_T0_DQS_AD1N_15 B12

IO_L4P_T0_15 B11

IO_L4N_T0_15 A11

IO_L5P_T0_AD9P_15 F13

IO_L5N_T0_AD9N_15 F14

IO_L6P_T0_15 D12

IO_L6N_T0_VREF_15 D13

IO_L7P_T1_AD2P_15 B16

IO_L7N_T1_AD2N_15 B17

IO_L8P_T1_AD10P_15 A15

IO_L8N_T1_AD10N_15 A16

IO_L9P_T1_DQS_AD3P_15 A13

IO_L9N_T1_DQS_AD3N_15 A14

IO_L10P_T1_AD11P_15 B18

IO_L10N_T1_AD11N_15 A18

IO_L11P_T1_SRCC_15 E15

IO_L11N_T1_SRCC_15 E16

IO_L12P_T1_MRCC_15 D15

IO_L12N_T1_MRCC_15 C15

IO_L13P_T2_MRCC_15 H16

IO_L13N_T2_MRCC_15 G16

IO_L14P_T2_SRCC_15 F15

IO_L14N_T2_SRCC_15 F16

IO_L15P_T2_DQS_15 H14

IO_L15N_T2_DQS_ADV_B_15 G14

IO_L16P_T2_A28_15 E17

IO_L16N_T2_A27_15 D17

IO_L17P_T2_A26_15 K13

IO_L17N_T2_A25_15 J13

IO_L18P_T2_A24_15 H17

IO_L18N_T2_A23_15 G17

IO_L19P_T3_A22_15 J14

IO_L19N_T3_A21_VREF_15 H15

IO_L20P_T3_A20_15 C16

IO_L20N_T3_A19_15 C17

IO_L21P_T3_DQS_15 E18

IO_L21N_T3_DQS_A18_15 D18

IO_L22P_T3_A17_15 G18

IO_L22N_T3_A16_15 F18

IO_L23P_T3_FOE_B_15 J17

IO_L23N_T3_FWE_B_15 J18

IO_L24P_T3_RS1_15 K15

IO_L24N_T3_RS0_15 J15

IO_25_15K16

IC7B
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IO_L6N_T0_VREF_16 D9

IO_L11P_T1_SRCC_16 C9

IO_L11N_T1_SRCC_16 B9

IO_L12P_T1_MRCC_16 B8

IO_L12N_T1_MRCC_16 A8

IO_L13P_T2_MRCC_16 C11
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IO_L19N_T3_VREF_16 D10
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BANK 34
IO_0_34K6 IO_L1P_T0_34 L1

IO_L1N_T0_34 M1

IO_L2P_T0_34 K3

IO_L2N_T0_34 L3

IO_L3P_T0_DQS_34 N2

IO_L3N_T0_DQS_34 N1

IO_L4P_T0_34 M3

IO_L4N_T0_34 M2

IO_L5P_T0_34 K5

IO_L5N_T0_34 L4

IO_L6P_T0_34 L6

IO_L6N_T0_VREF_34 L5

IO_L7P_T1_34 U1

IO_L7N_T1_34 V1

IO_L8P_T1_34 U4

IO_L8N_T1_34 U3

IO_L9P_T1_DQS_34 U2

IO_L9N_T1_DQS_34 V2

IO_L10P_T1_34 V5

IO_L10N_T1_34 V4

IO_L11P_T1_SRCC_34 R3

IO_L11N_T1_SRCC_34 T3

IO_L12P_T1_MRCC_34 T5

IO_L12N_T1_MRCC_34 T4

IO_L13P_T2_MRCC_34 N5

IO_L13N_T2_MRCC_34 P5

IO_L14P_T2_SRCC_34 P4

IO_L14N_T2_SRCC_34 P3

IO_L15P_T2_DQS_34 P2

IO_L15N_T2_DQS_34 R2

IO_L16P_T2_34 M4

IO_L16N_T2_34 N4

IO_L17P_T2_34 R1

IO_L17N_T2_34 T1

IO_L18P_T2_34 M6

IO_L18N_T2_34 N6

IO_L19P_T3_34 R6

IO_L19N_T3_VREF_34 R5

IO_L20P_T3_34 V7

IO_L20N_T3_34 V6

IO_L21P_T3_DQS_34 U9

IO_L21N_T3_DQS_34 V9

IO_L22P_T3_34 U7
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IO_L23P_T3_34 R7

IO_L23N_T3_34 T6

IO_L24P_T3_34 R8
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PIIC100D3 

PIIC100D7 

PIIC100D8 

PIIC100D9 

PIIC100E1 PIIC100E2 

PIIC100E3 

PIIC100E7 

PIIC100E8 

PIIC100E9 PIIC100F1 

PIIC100F2 

PIIC100F3 

PIIC100F7 

PIIC100F8 

PIIC100F9 PIIC100G1 

PIIC100G2 

PIIC100G3 

PIIC100G7 

PIIC100G8 PIIC100G9 

PIIC100H1 

PIIC100H2 

PIIC100H3 

PIIC100H7 

PIIC100H8 

PIIC100H9 

PIIC100J2 

PIIC100J3 

PIIC100J7 

PIIC100J8 

PIIC100K1 

PIIC100K2 

PIIC100K3 

PIIC100K7 

PIIC100K8 

PIIC100K9 

PIIC100L2 

PIIC100L3 

PIIC100L7 

PIIC100L8 

PIIC100M1 

PIIC100M2 

PIIC100M3 

PIIC100M7 

PIIC100M8 

PIIC100M9 

PIIC100N1 

PIIC100N2 

PIIC100N3 

PIIC100N7 

PIIC100N8 

PIIC100N9 

PIIC100P1 

PIIC100P2 

PIIC100P3 

PIIC100P7 

PIIC100P8 

PIIC100P9 

PIIC100R1 

PIIC100R2 

PIIC100R3 

PIIC100R7 

PIIC100R8 

PIIC100R9 

PIIC100T1 

PIIC100T2 

PIIC100T3 

PIIC100T7 

PIIC100T8 

PIIC100T9 

COIC10 

PIIC1101 

PIIC1102 

PIIC1103 

PIIC1104 

PIIC1106 

PIIC110P 

COIC11 

PIR11201 

PIR11202 

COR112 

PIR11301 

PIR11302 

COR113 

PIR11401 

PIR11402 

COR114 

PIR11501 

PIR11502 

COR115 

PIR11601 

PIR11602 

COR116 

PIR11701 

PIR11702 

COR117 

PIR11801 

PIR11802 

COR118 

PIR11901 

PIR11902 

COR119 

PIR12001 

PIR12002 

COR120 

PIR12101 

PIR12102 

COR121 

PIR12201 

PIR12202 

COR122 

PIR12301 

PIR12302 

COR123 

PIR12401 

PIR12402 

COR124 

PIR12501 

PIR12502 

COR125 

PIR12601 

PIR12602 

COR126 

PIR12701 

PIR12702 

COR127 

PIR12801 

PIR12802 

COR128 

PIR12901 

PIR12902 

COR129 

PIR13001 

PIR13002 

COR130 

PIR13101 

PIR13102 

COR131 

PIR13201 

PIR13202 

COR132 

PIR13301 

PIR13302 

COR133 

PIR13401 

PIR13402 

COR134 

PIR13501 PIR13502 
COR135 

PIR13601 PIR13602 
COR136 

PIR13701 

PIR13702 

COR137 
PIR13801 

PIR13802 
COR138 

PIR13901 

PIR13902 
COR139 

PIR14001 

PIR14002 COR140 

PIR14101 

PIR14102 COR141 

PIR14201 

PIR14202 COR142 

PIR14301 

PIR14302 COR143 

PIIC100N3 

PIR12502 

NLDDR30A0 PIIC100P7 

PIR12402 

NLDDR30A1 PIIC100P3 

PIR12302 

NLDDR30A2 
PIIC100N2 

PIR12202 

NLDDR30A3 
PIIC100P8 

PIR12102 

NLDDR30A4 
PIIC100P2 

PIR12002 

NLDDR30A5 PIIC100R8 

PIR11902 

NLDDR30A6 PIIC100R2 

PIR11802 

NLDDR30A7 PIIC100T8 

PIR11702 

NLDDR30A8 
PIIC100R3 

PIR11602 

NLDDR30A9 PIIC100L7 

PIR11502 

NLDDR30A10 PIIC100R7 

PIR11402 

NLDDR30A11 PIIC100N7 

PIR11302 

NLDDR30A12 
PIIC100T3 

PIR11202 

NLDDR30A13 PIIC100T7 

PIR13302 

NLDDR30A14 

PIIC100M2 

PIR12602 

NLDDR30BA0 

PIIC100N8 

PIR12702 

NLDDR30BA1 
PIIC100M3 

PIR12802 

NLDDR30BA2 

PIIC100K3 

PIR13102 

NLDDR30CAS 

PIIC100K7 PIR13402 NLDDR30CK0N PIIC100J7 

PIR13401 NLDDR30CK0P 

PIIC100K9 

PIR12902 

NLDDR30CKE0 

PIIC100E3 
NLDDR30D0 

PIIC100F7 
NLDDR30D1 

PIIC100F2 
NLDDR30D2 

PIIC100F8 
NLDDR30D3 PIIC100H3 
NLDDR30D4 PIIC100H8 
NLDDR30D5 PIIC100G2 
NLDDR30D6 

PIIC100H7 
NLDDR30D7 PIIC100D7 
NLDDR30D8 PIIC100C3 
NLDDR30D9 PIIC100C8 
NLDDR30D10 

PIIC100C2 
NLDDR30D11 PIIC100A7 
NLDDR30D12 PIIC100A2 
NLDDR30D13 PIIC100B8 
NLDDR30D14 PIIC100A3 
NLDDR30D15 

PIIC100E7 
NLDDR30DM0 

PIIC100D3 
NLDDR30DM1 

PIIC100G3 
NLDDR30DQS00N PIIC100F3 
NLDDR30DQS00P PIIC100B7 
NLDDR30DQS10N PIIC100C7 
NLDDR30DQS10P 

PIIC100K1 

PIR13602 

NLDDR30ODT 

PIIC100J3 

PIR13002 

NLDDR30RAS 

PIIC100T2 

PIR13802 

NLDDR30RESET 
PIIC100L3 

PIR13202 

NLDDR30WE 

PIC12501 PIC12601 PIC12701 PIC12801 PIC12901 PIC13001 PIC13101 PIC13201 PIC13301 PIC13401 PIC13501 PIC13601 PIC13701 PIC13801 PIC13901 PIC14001 PIC14101 PIC14201 PIC14301 

PIC15202 

PIC15401 

PIIC100A1 PIIC100A8 PIIC100B2 PIIC100C1 PIIC100C9 PIIC100D2 PIIC100D9 PIIC100E9 PIIC100F1 PIIC100G7 PIIC100H2 PIIC100H9 PIIC100K2 PIIC100K8 PIIC100N1 PIIC100N9 PIIC100R1 PIIC100R9 

PIIC1101 

PIR14002 PIR14102 

NLDDRVCC 

PIC15201 

PIC15301 

PIC15901 

PIIC100H1 

PIIC100M8 

PIR14101 

PIR14302 

NLDDRVREFA 

PIC15701 

PIC15801 

PIIC1103 
PIR14001 

PIR14202 

NLDDRVREFR 

PIC14401 PIC14501 PIC14601 PIC14701 PIC14801 PIC14901 PIC15001 PIC15101 

PIC15501 PIC15601 

PIIC1104 

PIR11201 PIR11301 PIR11401 PIR11501 PIR11601 PIR11701 PIR11801 PIR11901 PIR12001 PIR12101 PIR12201 PIR12301 PIR12401 PIR12501 PIR12601 PIR12701 PIR12801 PIR12901 PIR13001 PIR13101 PIR13201 PIR13301 

PIR13601 

PIR13901 

NLDDRVTT 

PIC12502 PIC12602 PIC12702 PIC12802 PIC12902 PIC13002 PIC13102 PIC13202 PIC13302 PIC13402 PIC13502 PIC13602 PIC13702 PIC13802 PIC13902 PIC14002 PIC14102 PIC14202 PIC14302 

PIC14402 PIC14502 PIC14602 PIC14702 PIC14802 PIC14902 PIC15002 PIC15102 

PIC15302 

PIC15402 

PIC15502 PIC15602 PIC15702 

PIC15802 PIC15902 

PIC16002 

PIIC100A9 PIIC100B1 PIIC100B3 PIIC100B9 PIIC100D1 PIIC100D8 PIIC100E1 PIIC100E2 PIIC100E8 PIIC100F9 PIIC100G1 PIIC100G8 PIIC100G9 PIIC100J2 PIIC100J8 PIIC100M1 PIIC100M9 PIIC100P1 PIIC100P9 PIIC100T1 PIIC100T9 

PIIC1102 

PIIC110P 

PIR13502 

PIR13702 PIR13801 

PIR13902 

PIR14201 PIR14301 

NLGND 

PIIC100L2 PIR13501 

PIIC100L8 

PIR13701 

PIIC100M7 

PIC16001 

PIIC1106 

NLVCC5V0 
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Platform MCU

PB7/XTAL2/TOSC2 8PB6/XTAL1/TOSC1 7PB5/PTCXY/XCK1/SCK0 17PB4/MISO0/RXD1/PTCXY 16PB3/MOSI0/TXD1/OC2A/PTCXY 15PB2/SS0/OC1B/PTCXY 14PB1/OC1A/PTCXY 13PB0/ICP1/CLKO/PTCXY 12
IC12A

ATmega328PB-AU
PC6/RESET 29PC5/ADC5/PTCY/SCL0 28PC4/ADC4/PTCY/SDA0 27PC3/ADC3/PTCY 26PC2/ADC2/PTCY 25PC1/ADC1/PTCY/SCK1 24PC0/ADC0/PTCY/MISO1 23

IC12B

PD7/PTCXY/AIN1 11PD6/OC0A/PTCXY/AIN0 10PD5/OC0B/T1/PTCXY 9PD4/XCK0/T0/PTCXY 2PD3/OC2B/INT1/PTCXY 1PD2/PTCXY/INT0/OC3B/OC4B 32PD1/PTCXY/OC4A/TXD0 31PD0/PTCXY/OC3A/RXD0 30
IC12C

PE0/SDA1/ICP4/ACO/PTCXY 3

PE1/SCL1/T4/PTCXY 6

PE2/ADC6/PTCY/ICP3/SS1 19

PE3/ADC7/PTCY/T3/MOSI1 22

IC12D

GND 5

AREF 20AVCC 18

VCC 4

GND 21

IC12E

SYZYGY_DET

PMU_SCL
PMU_SDA

GND

GND

GND

VCC3V3

GND

MCU_NRESET

Program/Debug using MPLAB SNAP Debugger

No Load 100nF
C165

10K

R147 VCC3V3

SYZYGY_SDA
SYZYGY_SCL

VCCA1

OE5 B1 6B0 7VCCB 8

A02

A13

G
N

D
4

IC13

FXMA2102L8X

VCC3V3

2.2K
R152

2.2K
R153

GNDGND

GND

VDDD

PMU_SDA_LS
PMU_SCL_LS

PMU_SDA_LS
PMU_SCL_LS

MCU_MOSI
MCU_MISO
MCU_SCK

No Load

6

1
2
3
4
5

1x6

J4

VCC3V3
GND
MCU_MISO

MCU_MOSI

MCU_SCK
MCU_NRESET

SNAP Pinout: http://microchipdeveloper.com/pickit4:interface-pinouts

MCU_CS

MCU_NRESET

100nF
C166

100nF
C168

100nF
C169

10uF
C167

100nF
C171

100nF
C170

10uH

L1

LQM18FN100M00D
Pin 2 of the SNAP connects to pin 1 on the board

ENVADJ

8MHz X1

ABM3B-8.000MHZ-B2-T

22pF
C161

22pF
C162

GND

MCU_RSVD1
MCU_RSVD2

20K
R154

20K
R155

ENVADJ

SYZYGY_DET

GND

PGVADJ

GND

GND

HUB_CFG_SEL1
HUB_RESET_N

HUB_CFG_SEL0

VEXT5V0
No Load

10K
R146

No Load
10K
R148

No Load
2.2uF
C164

GND

VEXT_DETECT_N

20K

R150 VCC3V3
DDRVCC_SEL DDRVCC Voltage

1.50 Volts
1.35 Volts0

1
Note: DDRVCC_SEL is only sampled one
time during each boot sequence.

INIT_B

No Load

20K
R144

No Load
1K
R145

No Load
Q4

No Load
100nF
C163

VEXT_DETECT_N

VCC3V3

1K
R149

DDRVCC_SEL

LD6

330
R151

HUB_CFG_DONE

GND

HUB_CFG_DONE

PIC16101 

PIC16102 

COC161 PIC16201 

PIC16202 

COC162 
PIC16301 
PIC16302 

COC163 

PIC16401 

PIC16402 
COC164 

PIC16501 

PIC16502 
COC165 

PIC16601 

PIC16602 

COC166 PIC16701 

PIC16702 

COC167 

PIC16801 

PIC16802 
COC168 PIC16901 

PIC16902 
COC169 

PIC17001 

PIC17002 
COC170 PIC17101 

PIC17102 
COC171 

PIIC1207 

PIIC1208 

PIIC12012 

PIIC12013 

PIIC12014 

PIIC12015 

PIIC12016 

PIIC12017 

COIC12A 

PIIC12023 

PIIC12024 

PIIC12025 

PIIC12026 

PIIC12027 

PIIC12028 

PIIC12029 

COIC12B 

PIIC1201 

PIIC1202 

PIIC1209 

PIIC12010 

PIIC12011 

PIIC12030 

PIIC12031 

PIIC12032 

COIC12C 

PIIC1203 

PIIC1206 

PIIC12019 

PIIC12022 

COIC12D 

PIIC1204 

PIIC1205 

PIIC12018 

PIIC12020 

PIIC12021 

COIC12E 

PIIC1301 

PIIC1302 

PIIC1303 

PIIC1304 
PIIC1305 

PIIC1306 

PIIC1307 

PIIC1308 

COIC13 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

COJ4 
PIL101 PIL102 

COL1 

PILD60A 

PILD60K COLD6 

PIQ401 

PIQ402 

PIQ403 

COQ4 

PIR14401 

PIR14402 

COR144 

PIR14501 

PIR14502 

COR145 
PIR14601 

PIR14602 

COR146 

PIR14701 PIR14702 

COR147 PIR14801 

PIR14802 

COR148 

PIR14901 PIR14902 
COR149 

PIR15001 PIR15002 

COR150 

PIR15101 

PIR15102 

COR151 

PIR15201 

PIR15202 
COR152 

PIR15301 

PIR15302 
COR153 

PIR15401 

PIR15402 

COR154 
PIR15501 

PIR15502 

COR155 

PIX101 PIX103 

COX1 

PIIC12022 

PIR15001 

NLDDRVCC0SEL 

PIIC12024 

PIR15501 

NLENVADJ 

PIC16102 PIC16202 
PIC16302 

PIC16402 

PIC16502 

PIC16602 PIC16702 

PIC16802 PIC16902 

PIC17002 PIC17102 

PIIC1205 

PIIC12013 

PIIC12021 

PIIC12023 

PIIC12025 

PIIC12026 

PIIC1304 

PIJ402 

PILD60K 

PIQ402 

PIR14802 

PIR15402 PIR15502 

PIX102 
PIX104 

NLGND 

PIIC12012 

PIR15101 

NLHUB0CFG0DONE 

PIIC12011 
NLHUB0CFG0SEL0 PIR14902 
NLHUB0CFG0SEL1 PIIC1209 

NLHUB0RESET0N 
PIIC12019 

NLINIT0B 

PIIC12014 
NLMCU0CS 

PIIC12016 

PIJ403 
NLMCU0MISO 

PIIC12015 

PIJ406 
NLMCU0MOSI 

PIC16501 

PIIC12029 

PIJ405 

PIR14702 

NLMCU0NRESET 

PIIC12030 
NLMCU0RSVD1 

PIIC12031 
NLMCU0RSVD2 

PIIC12017 

PIJ404 
NLMCU0SCK 

PIC16101 

PIIC1208 

PIX101 

PIC16201 

PIIC1207 

PIX103 

PIC16401 
PIQ401 

PIR14602 

PIR14801 

PIC16801 

PIIC12020 

PIC16901 

PIIC12018 PIL101 

PIIC12010 PIR14901 

PILD60A 

PIR15102 

PIQ403 

PIR14502 

PIIC12032 
NLPGVADJ 

PIIC1306 
NLPMU0SCL 

PIIC12028 

PIIC1303 

PIR15301 

NLPMU0SCL0LS 

PIIC1307 
NLPMU0SDA 

PIIC12027 

PIIC1302 

PIR15201 

NLPMU0SDA0LS 

PIIC1201 

PIR15401 

NLSYZYGY0DET 

PIIC1206 
NLSYZYGY0SCL PIIC1203 
NLSYZYGY0SDA 

PIC16601 PIC16701 

PIC17001 

PIIC1204 

PIIC1301 

PIIC1305 

PIJ401 

PIL102 

PIR14401 

PIR14701 

PIR15002 

PIR15202 PIR15302 

NLVCC3V3 

PIC17101 

PIIC1308 

NLVDDD 

PIR14601 

NLVEXT5V0 

PIC16301 

PIIC1202 

PIR14402 

PIR14501 

NLVEXT0DETECT0N 
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2.5A

CB3 28

SW1 2

SW1 3

SW1 4

SW4 32

RCLOCK_SYNC40

PV
IN

4
31

PG
N

D
8

SW2 9

SW2 10

SW2 11

CB4 33

PG
N

D
7

EN434

COMP436

FB4 35

PGOOD 17

V
D

D
G

18

VDDA19

VDDD20

FB2 14

COMP215

EN213

SS3/PG324

PV
IN

3
30

SW3 29

CB2 12

CE23

SS2/PG216

V
IN

22

CB1 1

RST_N39

SS4/PG437

PV
IN

1
5

PV
IN

2
6

EN1/ENSEQ48

I2CADDR38

COMP146

SS1/PG145

I2CALERT41 SDA42 SCL43

CLK_OUT44

FB3 26

COMP325

FB1 47

EN327

A
G

N
D

21
PG

N
D

P

IC14
TPS65400RGZ

8.25K
R160

1%

100nF
C179

16V

220pF
C183

33K
R161

1% GND

2.0A

22uF
C190

21K
R165

1%

100nF
C186

16V

75pF
C189

24K
R168

1% GND

1.0A

22uF
C195

30K
R174

1%

100nF
C191

16V

51pF
C194

24K
R175

1% GND

1.2A

22uF
C200

21K
R179

1%

100nF
C196

16V

100pF
C199

21K
R182

1% GND

GND

84.5KR159
1%

910pFC181

5.1pFC182

GND

24.3KR176
1%

6.8nFC197

9.1pFC198

GND

39KR173
1%

3.3nFC192

6.8pFC193

GND

49.9KR163
1%

1.5nFC185

5.1pFC187

GND

VCC5V0

GND

3.3uF
C180

4.7uFC178
10V

10uFC172

10V

1uF
C177

10VGND

VCC5V0

GND

GND

GND

140KR181
1%

GND

PMU_SCL
PMU_SDA

CE

I2C ADDRESS: 0x69

10KR166GND
10KR167VDDD

CLK_OUT

VDDD

10K
R169

10K
R170

10K
R171

2.8A Max

2.0A Max

1.3A Max

1.25A Max

No Load

6

1
2
3
4
5

1x6

J5

200R158

GND

3K
R156

3K
R157

VDDD

PMU_SCL
PMU_SDA

CE

Driving CE with a push-pull output is not recommended.

FSW = 1280KHz

PGVADJ

VCC1V0

PWR_ON

VADJ

VCC1V8

PGVADJ

ENVADJ

IOUT_MAX = 4A

ISENSE_GAIN = 10A/V for all channels
TON_RAMP_RATE = 0.25V/ms for all channels

2.2K
R180

VDDD

DDRVCC

2.2uH
L2

VLS5045EX-2R2N

2.2uH
L3

VLS5045EX-2R2N

3.3uH
L4

VLS5045EX-3R3N

4.7uH
L5

VLS5045EX-4R7M

IOUT_MAX = 3A
FSW = 1280KHz

IOUT_MAX = 2A
FSW = 1280KHz

IOUT_MAX = 2A
FSW = 640KHz

Note: VADJ_DEFAULT = 1.6V
Note: VADJ_MIN = 1.2V

Note: VADJ_MAX = 3.74V

22uF
C184

22uF
C173

10V
22uF
C174

10V
22uF
C175

10V
22uF
C176

10V

PG1V0

PG1V5

PG1V8

PWR_ON

PG1V0

PG1V8

VDDD

PG1V0
PG1V5
PG1V8

10K
R172

PGINT

10K
R177

10K
R178

VCC3V3

PG3V3

PGINT

20K
R162

20K
R164

VCC5V0

PWR_ON

GND No Load
100nF
C188 Note: DDRVCC is 1.5V by default

Power Regulation

PIC17201 PIC17202 
COC172 

PIC17301 
PIC17302 

COC173 PIC17401 
PIC17402 

COC174 PIC17501 
PIC17502 

COC175 PIC17601 
PIC17602 

COC176 
PIC17701 

PIC17702 
COC177 

PIC17801 PIC17802 
COC178 

PIC17901 
PIC17902 

COC179 
PIC18001 
PIC18002 COC180 

PIC18101 PIC18102 
COC181 

PIC18201 PIC18202 
COC182 

PIC18301 

PIC18302 
COC183 

PIC18401 

PIC18402 
COC184 

PIC18501 PIC18502 
COC185 

PIC18601 

PIC18602 

COC186 

PIC18701 PIC18702 
COC187 

PIC18801 
PIC18802 

COC188 

PIC18901 

PIC18902 

COC189 

PIC19001 

PIC19002 
COC190 

PIC19101 

PIC19102 

COC191 

PIC19201 PIC19202 
COC192 

PIC19301 PIC19302 
COC193 PIC19401 

PIC19402 
COC194 

PIC19501 

PIC19502 
COC195 

PIC19601 

PIC19602 

COC196 
PIC19701 PIC19702 

COC197 

PIC19801 PIC19802 
COC198 

PIC19901 
PIC19902 

COC199 

PIC20001 

PIC20002 
COC200 

PIIC1401 

PIIC1402 

PIIC1403 
PIIC1404 

PIIC1405 PIIC1406 

PIIC1407 PIIC1408 

PIIC1409 

PIIC14010 

PIIC14011 

PIIC14012 
PIIC14013 

PIIC14014 

PIIC14015 

PIIC14016 

PIIC14017 

PIIC14018 

PIIC14019 

PIIC14020 

PIIC14021 

PIIC14022 

PIIC14023 

PIIC14024 

PIIC14025 

PIIC14026 PIIC14027 

PIIC14028 

PIIC14029 

PIIC14030 PIIC14031 

PIIC14032 

PIIC14033 

PIIC14034 

PIIC14035 

PIIC14036 

PIIC14037 

PIIC14038 

PIIC14039 

PIIC14040 

PIIC14041 

PIIC14042 

PIIC14043 

PIIC14044 

PIIC14045 

PIIC14046 

PIIC14047 

PIIC14048 

PIIC140P 

COIC14 
PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

COJ5 
PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

PIL401 PIL402 

COL4 

PIL501 PIL502 

COL5 

PIR15601 
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