
1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Size Project Number

Date:
File:

Sheet         of
Drawn By:

Revision

PCA63520 - Memory LCD shield for nRF51-DK

1.2.0
16.06.2016
pca63520_display.SchDoc

1 3
RUBR

4408A4

NC11

IN 1-2 2

NO23 COM24 NC25

GND 6

NO37 COM38 NC39

IN 3-4 10

NO411 COM412 NC413

VCC 14

NO115 COM116

U14

FSA2466UMX

C29

100nF

VIO

NC11 IN 2

NO23 COM24 NC25

GND 6

NO37 COM38 NC39

N.C. 10

NO411 COM412 NC413

VCC 14

NO115 COM116

U13

NX3DV2567

VDISP_SRC
VIO

VDD_3V3

C28

100nF

VIO

LCD_PWR_CTRL_3V3

LCD_CS_3V3

LCD_DISP_3V3

LCD_EXTMODE_3V3

LCD_EXTCOMIN_3V3

LCD_SI_LOCAL

SCK_LOCAL

MODE_SEL_DK

MODE_SEL_DK

MODE_SEL_DK

LCD_SI_LOCAL

SCK_LOCAL

LCD_EXTCOMIN_3V3

NC11

IN 1-2 2

NO23 COM24 NC25

GND 6

NO37 COM38 NC39

IN 3-4 10

NO411 COM412 NC413

VCC 14

NO115 COM116

U15

FSA2466UMX

C30

100nF

VIO

NC11

IN 1-2 2

NO23 COM24 NC25

GND 6

NO37 COM38 NC39

IN 3-4 10

NO411 COM412 NC413

VCC 14

NO115 COM116

U16

FSA2466UMX

C31

100nF

VIO

NC11

IN 1-2 2

NO23 COM24 NC25

GND 6

NO37 COM38 NC39

IN 3-4 10

NO411 COM412 NC413

VCC 14

NO115 COM116

U17

FSA2466UMX

C32

100nF

VIO

MODE_SEL_DK

MODE_SEL_DK

MODE_SEL_DK

MODE_SEL_DK

MODE_SEL_DK

MODE_SEL_DK

Mode select switches

Signal disconnect switches

HF_OSC_OUT_SENSE_DK

INT_DK

HF_OSC_CTRL_DK

LCD_CS_DK

MOSI_DK

MISO_DK

SCK_DK

SDA_DK

SCL_DK

LCD_EXTCOMIN_DK

LCD_DISP_DK

LCD_EXTMODE_DK

RAM_CS_DK

LCD_PWR_CTRL_DK

LCD_CS_DK

MOSI_DK

SCK_DK MLCD_SCLK

MLCD_SI

MLCD_SCS

MLCD_EXTCOMIN

MLCD_DISP

MLCD_EXTMODE

LCD_PWR_CTRL

LCD_DISP_3V3

LCD_CS_3V3

LCD_EXTMODE_3V3

LCD_PWR_CTRL_3V3

SCL

SDA

INT

VDISP R6

1M0

R7
N.C.

Q3A
FDG6321C

Q3B
FDG6321C

C16
10µF

1
2
3
4
5
6
7
8
9
10

P6

FPC-10-0.5mm

C17
100nF

C18
100nF

C19
1.0µF

VDISP

Memory LCD

TP20
TP21
TP22
TP23
TP24

TP25

VDISP_SRC

MLCD_SCLK
MLCD_SI
MLCD_SCS
MLCD_EXTCOMIN
MLCD_DISP

MLCD_EXTMODE

LCD_PWR_CTRL

A12

A23

A34

VCCA1

OE11

A45

B6 14

GND 10

VCCB 20

B5 15B4 16B3 17

A56

A67

B2 18B1 19

A78

A89 B7 13

B8 12

U3

FXMA108

C5

100nF

C4

100nF

VDD_3V3VREG_SRC

LCD_CS_3V3
MOSI_3V3

SCK_3V3

MOSI
MISO
SCK

MISO_3V3

RAM_CS_3V3
HF_OSC_CTRL_3V3

Level converter

LCD_CS

TP6 TP7
HF_OSC_OUT_SENSE_3V3

RAM_CS
HF_OSC_CTRL
HF_OSC_OUT_SENSE HF_OSC_OUT_SENSE_3V3

HF_OSC_CTRL_3V3
RAM_CS_3V3

SCK_3V3
MISO_3V3
MOSI_3V3
LCD_CS_3V3

MOSI

MISO

RAM_CS

HF_OSC_CTRL

SCK

LCD_CS

HF_OSC_OUT_SENSE

U15_NC1

U15_NC2

U15_NC3

U15_NC4

U16_NC1

U16_NC2

U16_NC3

U16_NC4

U17_NC1

U17_NC2

U17_NC3

U17_NC4

U17_NO1

U17_NO4

U17_COM1

U17_COM4

U19

74LVC1G17

U18

74LVC1G17

C33
100nF

VDD_3V3

C27
100nF

PIC401 PIC402 

COC4 
PIC501 PIC502 

COC5 

PIC1601 
PIC1602 

COC16 

PIC1701 
PIC1702 

COC17 
PIC1801 
PIC1802 

COC18 
PIC1901 
PIC1902 

COC19 

PIC2701 
PIC2702 

COC27 

PIC2801 PIC2802 

COC28 

PIC2901 PIC2902 

COC29 

PIC3001 PIC3002 

COC30 

PIC3101 PIC3102 

COC31 

PIC3201 PIC3202 

COC32 

PIC3301 
PIC3302 

COC33 

PIP601 

PIP602 

PIP603 

PIP604 

PIP605 

PIP606 

PIP607 

PIP608 

PIP609 

PIP6010 

COP6 

PIQ301 
PIQ302 

PIQ306 

COQ3A 

PIQ303 PIQ304 

PIQ305 

COQ3B 

PIR601 PIR602 

COR6 

PIR701 

PIR702 

COR7 

PITP601 
COTP6 

PITP701 
COTP7 

PITP2001 COTP20 
PITP2101 COTP21 
PITP2201 COTP22 
PITP2301 COTP23 
PITP2401 COTP24 

PITP2501 COTP25 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 PIU3011 

PIU3012 

PIU3013 

PIU3014 

PIU3015 

PIU3016 

PIU3017 

PIU3018 

PIU3019 

PIU3020 

COU3 

PIU1301 PIU1302 

PIU1303 

PIU1304 

PIU1305 

PIU1306 

PIU1307 

PIU1308 

PIU1309 

PIU13010 

PIU13011 

PIU13012 

PIU13013 

PIU13014 

PIU13015 

PIU13016 

COU13 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 

PIU1406 

PIU1407 

PIU1408 

PIU1409 

PIU14010 

PIU14011 

PIU14012 

PIU14013 

PIU14014 

PIU14015 

PIU14016 

COU14 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

PIU1506 

PIU1507 

PIU1508 

PIU1509 

PIU15010 

PIU15011 

PIU15012 

PIU15013 

PIU15014 

PIU15015 

PIU15016 

COU15 

PIU1601 

PIU1602 

PIU1603 

PIU1604 

PIU1605 

PIU1606 

PIU1607 

PIU1608 

PIU1609 

PIU16010 

PIU16011 

PIU16012 

PIU16013 

PIU16014 

PIU16015 

PIU16016 

COU16 

PIU1701 

PIU1702 

PIU1703 

PIU1704 

PIU1705 

PIU1706 

PIU1707 

PIU1708 

PIU1709 

PIU17010 

PIU17011 

PIU17012 

PIU17013 

PIU17014 

PIU17015 

PIU17016 

COU17 

PIU1802 PIU1804 

COU18 

PIU1902 PIU1904 

COU19 

PIC401 PIC501 

PIC1601 
PIC1701 PIC1801 PIC1901 

PIC2702 

PIC2801 

PIC2901 

PIC3001 

PIC3101 

PIC3201 

PIC3302 

PIP609 

PIP6010 

PIQ301 

PIR702 

PIU3010 PIU3011 

PIU1306 

PIU1406 

PIU1506 

PIU1606 

PIU1706 

PIU1803 

PIU1903 

PIU307 
PIU15016 

NLHF0OSC0CTRL 
PIU3014 

NLHF0OSC0CTRL03V3 POHF0OSC0CTRL03V3 
PIU308 

PIU15012 
NLHF0OSC0OUT0SENSE 

PIU3013 
NLHF0OSC0OUT0SENSE03V3 

POHF0OSC0OUT0SENSE03V3 

PIU305 

PIU1608 
NLLCD0CS 

PIU3016 

PIU13011 

NLLCD0CS03V3 POLCD0CS03V3 

PIU1407 
NLLCD0DISP03V3 POLCD0DISP03V3 

PIU1403 
NLLCD0EXTCOMIN03V3 POLCD0EXTCOMIN03V3 

PIU14015 
NLLCD0EXTMODE03V3 POLCD0EXTMODE03V3 

PIQ302 

PIR701 

PIU14012 

NLLCD0PWR0CTRL 

PIU14011 
NLLCD0PWR0CTRL03V3 

POLCD0PWR0CTRL03V3 

PIU1307 PIU1904 
NLLCD0SI0LOCAL 

PIU303 

PIU1704 
NLMISO 

PIU3018 
NLMISO03V3 

POMISO03V3 

PIC1702 

PIP605 PITP2401 

PIU1408 
NLMLCD0DISP 

PIP604 PITP2301 

PIU1404 
NLMLCD0EXTCOMIN 

PIP608 PITP2501 

PIU14016 
NLMLCD0EXTMODE 

PIP601 PITP2001 

PIU1304 
NLMLCD0SCLK 

PIP603 PITP2201 

PIU13012 
NLMLCD0SCS 

PIP602 PITP2101 

PIU1308 
NLMLCD0SI 

PIU304 

PIU16012 
NLMOSI 

PIU3017 
NLMOSI03V3 

POMOSI03V3 

PIQ305 

PIQ306 
PIR602 

PITP601 PIU309 PITP701 PIU3012 

PIU13010 

PIU1401 POLCD0EXTMODE0DK 

PIU1405 POLCD0EXTCOMIN0DK 

PIU1409 POLCD0DISP0DK 

PIU14013 POLCD0PWR0CTRL0DK 

PIU1503 POSCL0DK 
PIU1504 POSCL 

PIU1507 POSDA0DK 
PIU1508 POSDA 

PIU15011 POHF0OSC0OUT0SENSE0DK 

PIU15015 POHF0OSC0CTRL0DK 

PIU1603 PORAM0CS0DK 
PIU13013 

PIU1607 POLCD0CS0DK 

PIU1309 

PIU16011 POMOSI0DK 

PIU16015 POINT0DK 
PIU16016 POINT 

PIU1703 POMISO0DK 

PIU1305 

PIU1707 POSCK0DK 

PIU1302 

PIU1402 

PIU14010 

PIU1502 

PIU15010 

PIU1602 

PIU16010 

PIU1702 

PIU17010 POMODE0SEL0DK 

PIU1802 POSCK0LOCAL 

PIU1902 POLCD0SI0LOCAL 

PIU306 

PIU1604 
NLRAM0CS 

PIU3015 
NLRAM0CS03V3 PORAM0CS03V3 

PIU302 

PIU1708 
NLSCK 

PIU3019 
NLSCK03V3 POSCK03V3 

PIU1303 PIU1804 
NLSCK0LOCAL 

PIU1501 
NLU150NC1 

PIU1505 
NLU150NC2 

PIU1509 
NLU150NC3 

PIU15013 
NLU150NC4 

PIU1601 
NLU160NC1 

PIU1605 
NLU160NC2 

PIU1609 
NLU160NC3 

PIU16013 
NLU160NC4 

PIU17016 
NLU170COM1 

PIU17012 
NLU170COM4 

PIU1701 
NLU170NC1 

PIU1705 
NLU170NC2 

PIU1709 
NLU170NC3 

PIU17013 
NLU170NC4 

PIU17015 
NLU170NO1 

PIU17011 
NLU170NO4 

PIC502 

PIC2701 PIC3301 

PIU3020 

PIU13015 

PIU1805 

PIU1905 

PIC1602 
PIC1802 PIC1902 

PIP606 

PIP607 

PIQ303 PIQ304 

PIR601 

PIU13016 

PIC2802 

PIC2902 

PIC3002 

PIC3102 

PIC3202 

PIU1301 

PIU13014 

PIU14014 

PIU15014 

PIU16014 

PIU17014 

PIC402 PIU301 

POHF0OSC0CTRL03V3 POHF0OSC0CTRL0DK 
POHF0OSC0OUT0SENSE03V3 

POHF0OSC0OUT0SENSE0DK 

POINT 
POINT0DK 

POLCD0CS03V3 

POLCD0CS0DK 

POLCD0DISP03V3 

POLCD0DISP0DK 

POLCD0EXTCOMIN03V3 

POLCD0EXTCOMIN0DK 

POLCD0EXTMODE03V3 

POLCD0EXTMODE0DK 

POLCD0PWR0CTRL03V3 

POLCD0PWR0CTRL0DK 

POLCD0SI0LOCAL 

POMISO03V3 

POMISO0DK 

POMODE0SEL0DK 

POMOSI03V3 

POMOSI0DK 

PORAM0CS03V3 

PORAM0CS0DK 

POSCK03V3 

POSCK0DK 

POSCK0LOCAL 

POSCL 
POSCL0DK 

POSDA 
POSDA0DK 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Size Project Number

Date:
File:

Sheet         of
Drawn By:

Revision

PCA63520 - Memory LCD shield for nRF51-DK

1.2.0
14.06.2016
pca63520_interface.SchDoc

2 3
RUBR

4408A4

1
2
3
4
5
6
7
8

P1

Pin List 1x8

1
2
3
4
5
6

P2

Pin List 1x6

1
2
3
4
5
6
7
8

P3

Pin List 1x8

1
2
3
4
5
6
7
8
9

10

P4

Pin List 1x10

A
na

lo
g 

in
D

ig
ita

l I
/O

D
ig

ita
l I

/O

1
2
3
4
5
6

P5

Socket 2x3

VIO V5V VIN

A0
A1
A2
A3
A4
A5

D0 (RX)
D1 (TX)
D2
D3
D4
D5
D6
D7

D8
D9
D10 (SS)
D11 (MOSI)
D12 (MISO)
D13 (SCK)

AREF

Arduino Interface Connectors

SB6

SB7

RST

SB18
SB20

TP31

SB26

SB25
SB24
SB23
SB22

SB27
SB28

TP32

TP33

TP34
TP35
TP36

SDA_DK
SCL_DK

HF_OSC_OUT_SENSE_DK
INT_DK

HF_OSC_CTRL_DK

RAM_CS_DK
LCD_CS_DK
MOSI_DK
MISO_DK
SCK_DK

SDA_DK
SCL_DK

SW2

Switch

VIOMODE_SEL_DK

Mode switch

TP41
TP42

R18

10k

MODE_SEL_DK

SB13

SB14
SB15
SB16
SB17

LCD_EXTCOMIN_DK

LCD_DISP_DK
LCD_EXTMODE_DK

LCD_PWR_CTRL_DK

VDD_3V3

C8
100nF

LCD_SPI_DATA_CTRL_3V3

SDA'
SCL'

C9
100nF

VREG_SRC

C10
100nF

INT

SW1A

Switch
SW1B

Switch

VREG_SRC

R1 10k VREG_SRC

ADDR0
ADDR1

LCD_EXTMODE_3V3

HF_OSC_PWR_CTRL_3V3
HF_OSC_ST_3V3

LF_SEL0_3V3
LF_SEL1_3V3

LF_SEL_EN_3V3
LF_CNTR_CLR_3V3

LF_OSC_PWR_CTRL_3V3

VDD_3V3

LCD_PWR_CTRL_3V3

I/O Extender

EXTCOMIN_EXT_3V3

GND3

I/O 2 1

VCC14

I/O 3 2

I/O 0 27

I/O 1 28

I/O 4 5

I/O 5 6

I/O 6 7

I/O 7 8

U7A

SX1509BIULTRT

I/O 8 13

I/O 9 14

I/O 10 15

I/O 11 16

I/O 12 19

I/O 13 20

I/O 14 21

I/O 15 22GND17

VCC218

U7B

VDDM12

GND29

SDA 24

SCL 25

INT 9

RESET 23

ADDR0 26

ADDR1 10

OSCIO 11

U7C

TP4
TP5

LF_CNT_3V3

I2C address:
ADDR[1:0]   |  Address
     00           |     0x3E 
     01           |     0x3F 
     10           |     0x70 
     11           |     0x71

SPI_CTRL_3V3

TP8

TP9
RAM_PWR_CTRL_3V3 RAM_PWR_CTRL_3V3

SPI_CTRL_3V3

LCD_EXTMODE_3V3

LCD_SPI_DATA_CTRL_3V3
HF_OSC_PWR_CTRL_3V3
HF_OSC_ST_3V3

EXTCOMIN_EXT_3V3
LF_OSC_PWR_CTRL_3V3
LF_CNT_3V3
LF_CNTR_CLR_3V3
LF_SEL_EN_3V3
LF_SEL0_3V3
LF_SEL1_3V3

LCD_DISP_3V3
LCD_PWR_CTRL_3V3LCD_DISP_3V3

SCL
SDA

INT

TP38
TP37

PIC801 
PIC802 

COC8 

PIC901 
PIC902 

COC9 

PIC1001 
PIC1002 

COC10 

PIP101 

PIP102 

PIP103 

PIP104 

PIP105 

PIP106 

PIP107 

PIP108 

COP1 

PIP201 

PIP202 

PIP203 

PIP204 

PIP205 

PIP206 

COP2 

PIP301 

PIP302 

PIP303 

PIP304 

PIP305 

PIP306 

PIP307 

PIP308 

COP3 

PIP401 

PIP402 

PIP403 

PIP404 

PIP405 

PIP406 

PIP407 

PIP408 

PIP409 

PIP4010 

COP4 

PIP501 

PIP502 

PIP503 

PIP504 

PIP505 

PIP506 

COP5 

PIR101 PIR102 
COR1 

PIR1801 PIR1802 

COR18 

PISB601 PISB602 

COSB6 

PISB701 PISB702 
COSB7 

PISB1301 PISB1302 
COSB13 

PISB1401 PISB1402 
COSB14 

PISB1501 PISB1502 
COSB15 

PISB1601 PISB1602 
COSB16 

PISB1701 PISB1702 
COSB17 

PISB1801 PISB1802 
COSB18 

PISB2001 PISB2002 
COSB20 

PISB2201 PISB2202 
COSB22 

PISB2301 PISB2302 
COSB23 

PISB2401 PISB2402 
COSB24 

PISB2501 PISB2502 
COSB25 

PISB2601 PISB2602 
COSB26 

PISB2701 PISB2702 
COSB27 

PISB2801 PISB2802 
COSB28 

PISW101 
PISW102 

PISW103 

COSW1A 

PISW104 
PISW105 

PISW106 

COSW1B 

PISW201 
PISW202 

PISW203 

COSW2 

PITP401 
COTP4 

PITP501 
COTP5 

PITP801 
COTP8 

PITP901 
COTP9 

PITP3101 COTP31 
PITP3201 COTP32 

PITP3301 COTP33 

PITP3401 COTP34 
PITP3501 COTP35 
PITP3601 COTP36 

PITP3701 
COTP37 

PITP3801 
COTP38 

PITP4101 COTP41 
PITP4201 COTP42 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU707 

PIU708 

PIU7027 

PIU7028 

COU7A 

PIU7013 

PIU7014 

PIU7015 

PIU7016 

PIU7017 

PIU7018 

PIU7019 

PIU7020 

PIU7021 

PIU7022 

COU7B 

PIU709 

PIU7010 

PIU7011 

PIU7012 

PIU7023 

PIU7024 

PIU7025 

PIU7026 

PIU7029 

COU7C 

PIP201 PITP4101 
NLA0 

PIP202 PITP4201 
NLA1 

PISB1401 
NLA2 POLCD0EXTCOMIN0DK 

PISB1501 
NLA3 POLCD0EXTMODE0DK 

PISB1601 
NLA4 POLCD0DISP0DK 

PISB1701 
NLA5 

POLCD0PWR0CTRL0DK 

PISW102 PIU7026 
NLADDR0 

PISW105 

PIU7010 
NLADDR1 

PIP301 PITP3101 
NLD0 (RX) 

PIP302 PITP3201 
NLD1 (TX) 

PISB2601 
NLD2 POHF0OSC0CTRL0DK 

PISB1801 
NLD3 

POHF0OSC0OUT0SENSE0DK 
PISB2001 

NLD4 
POINT0DK 

PIP306 PITP3401 
NLD5 

PIP307 PITP3501 
NLD6 

PIP308 PITP3601 
NLD7 

PIP401 PITP3301 
NLD8 

PISB701 
NLD9 

PORAM0CS0DK 
PISB2501 

NLD10 (SS) POLCD0CS0DK 
PISB2401 

NLD11 (MOSI) POMOSI0DK 
PISB2301 

NLD12 (MISO) POMISO0DK 
PISB2201 

NLD13 (SCK) 
POSCK0DK 

PIU7014 
NLEXTCOMIN0EXT03V3 POEXTCOMIN0EXT03V3 

PIC801 

PIC901 

PIC1001 

PIP106 

PIP107 

PIP407 

PISB1301 

PISW103 

PISW106 

PISW203 

PIU703 

PIU7017 

PIU7029 

PIU702 
NLHF0OSC0PWR0CTRL03V3 POHF0OSC0PWR0CTRL03V3 

PIU705 
NLHF0OSC0S\T\03V3 POHF0OSC0S\T\03V3 

PIU709 
NLINT POINT 

PITP3801 PIU7028 
NLLCD0DISP03V3 

POLCD0DISP03V3 

PIU7013 
NLLCD0EXTMODE03V3 POLCD0EXTMODE03V3 

PITP3701 PIU7027 
NLLCD0PWR0CTRL03V3 

POLCD0PWR0CTRL03V3 

PITP801 PIU701 
NLLCD0SPI0DATA0CTRL03V3 POLCD0SPI0DATA0CTRL03V3 

PIU7016 
NLLF0CNT03V3 

POLF0CNT03V3 
PIU7019 

NLLF0CNTR0CLR03V3 POLF0CNTR0CLR03V3 

PIU7015 
NLLF0OSC0PWR0CTRL03V3 POLF0OSC0PWR0CTRL03V3 

PIU7021 
NLLF0SEL003V3 POLF0SEL003V3 

PIU7022 
NLLF0SEL103V3 

POLF0SEL103V3 

PIU7020 
NLLF0SEL0EN03V3 POLF0SEL0EN03V3 

PIP203 PISB1402 

PIP204 PISB1502 

PIP205 PISB1602 

PIP206 PISB1702 

PIP303 PISB2602 

PIP304 PISB1802 

PIP305 PISB2002 

PIP402 PISB702 

PIP403 PISB2502 

PIP404 PISB2402 

PIP405 PISB2302 

PIP406 PISB2202 

PIP408 PISB602 

PIP409 PISB2702 

PIP4010 PISB2802 

PIP501 

PIP502 

PIP503 

PIP504 

PIP505 

PIP506 PISB1302 

PIR101 PIU7023 

PIR1801 

PISB601 
NLAREF 

POMODE0SEL0DK PIR1802 PISW202 

PITP501 PIU708 

PIU7011 

PITP401 PIU707 
NLRAM0PWR0CTRL03V3 

PORAM0PWR0CTRL03V3 

PIP103 
NLRST 

PIU7025 
NLSCL' POSCL 

PISB2801 
NLSCL0DK POSCL0DK 

PIU7024 
NLSDA' POSDA 

PISB2701 
NLSDA0DK POSDA0DK 

PITP901 PIU706 
NLSPI0CTRL03V3 

POSPI0CTRL03V3 

PIP105 

PIC802 

PIC902 

PIU704 

PIU7018 

PIP108 

PIP101 

PIP102 

PIP104 

PISW201 

PIC1002 PIR102 

PISW101 

PISW104 

PIU7012 

POEXTCOMIN0EXT03V3 

POHF0OSC0CTRL0DK 
POHF0OSC0OUT0SENSE0DK 

POHF0OSC0PWR0CTRL03V3 
POHF0OSC0S\T\03V3 

POINT 

POINT0DK 

POLCD0CS0DK 

POLCD0DISP03V3 

POLCD0DISP0DK 

POLCD0EXTCOMIN0DK 

POLCD0EXTMODE03V3 

POLCD0EXTMODE0DK 

POLCD0PWR0CTRL03V3 

POLCD0PWR0CTRL0DK 

POLCD0SPI0DATA0CTRL03V3 

POLF0CNT03V3 
POLF0CNTR0CLR03V3 

POLF0OSC0PWR0CTRL03V3 

POLF0SEL003V3 
POLF0SEL103V3 

POLF0SEL0EN03V3 

POMISO0DK 

POMODE0SEL0DK 

POMOSI0DK 

PORAM0CS0DK 

PORAM0PWR0CTRL03V3 

POSCK0DK 

POSCL 

POSCL0DK 

POSDA 

POSDA0DK 

POSPI0CTRL03V3 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Size Project Number

Date:
File:

Sheet         of
Drawn By:

Revision

PCA63520 - Memory LCD shield for nRF51-DK

1.2.0
17.06.2016
pca63520_support_circuitry.SchDoc

3 3
RUBR

4408A3
Nordic Logo M

VDD_3V3

C1
2.2µF

C2
2.2µFEN3 GND 2

VOUT 1

CP
U

M
P-

4

C
PU

M
P+

6

VIN5

U2
REG710NA-3.3

VREG_SRC

C3 220nF

C6
100nF

VRAM

MOSI_LOCAL

MISO_LOCAL

MOSI_LOCAL

MISO_LOCAL

NC110

IN1 9

NO215 COM213 NC216

GND 6NO31 COM32 NC33

IN2 8

IN3 7

N.C. 5

EN 4

VCC 14

NO111 COM112

U5

NX3L4053

C7

100nF

VDD_3V3

+ Bat1

VBU

VDD_3V3

R3

1M0

R2
N.C.

Q1A
FDG6321C

Q1B
FDG6321C

SPI Clock generation

HF_OSC_OUT

CLR11

CLK10 QA 9

QB 7

QC 6

QD 5

QE 3

QF 2

QG 4

QH 13

QI 12

QJ 14

QK 15

QL 1

VCC 16

GND8

U6

74VHC4040FT

A01

S12

GND3

S34

EN5 VDD 6S4 7D 8S2 9A1 10
MUX 4:1

U8

ADG704

64Hz
32Hz
16Hz
8Hz

64Hz32Hz

16Hz8Hz

C14
100nF

VDD_LF_XTAL

C15
100nF

VDD_LF_XTAL

C13
100nF

VDD_LF_XTAL VDD_3V3

R5

1M0

R4
N.C.

Q2A
FDG6321C

Q2B
FDG6321C

LF_OSC_OUT

CLK1

GND 2

VCC 5

CLR6 Q 4D3

U1

SN74LVC1G175

VDD_3V3

C12
100nF

VDD_3V3

EXTCOM Clock generation

Buck/Boost regulator

RAM

SPI signal routing switches

VCC 8

CS1

GND 4

SI5

VBAT 7

SCK6 SO2

N.C.3

U4

23LCV512

R8
N.C.

TP1

TP10
TP11
TP12
TP13
TP14
TP15
TP16
TP17

U9A

74LVC2GU04

U9B

74LVC2GU04

C21
12pF

C20
12pF

X2

32.768kHz

R9

10M
R10
330k

TP18

TP19

U11B

74LVC3GU04DC

C25
18pF

C24
18pF

R11

1M0
R12
1k

VCC_HF_XTAL

X3

8MHz

1MR2

1CP1 1Q0 3

1Q1 4

1Q2 5

1Q3 6

VCC 14GND7

U10A

74HC393BQ

2MR12

2CP13 2Q0 11

2Q1 10

2Q2 9

2Q3 8

GND15

U10B

74HC393BQ

C22
100nF

VCC_HF_XTAL

SB9
SB10
SB11
SB12

HF_CLK_CTRL HF_CLK_CTRL

NC110

IN1 9

NO215 COM213 NC216

GND 6NO31 COM32 NC33

IN2 8

IN3 7

N.C. 5

EN 4

VCC 14

NO111 COM112

U12

NX3L4053

C26 100nF
VDD_3V3

MISO_LOCAL

MOSI_LOCAL

R13
1M0

TP2

TP3

TP26
TP27
TP28
TP29

TP30

HF_OSC_OUT

C23
100nF

VCC_HF_XTAL

1MHz
2MHz
4MHz

500kHz

Frequency select

Frequency select

VRAM

R15

1M0

R14
N.C.

Q4A
FDG6321C

Q4B
FDG6321C

VDD_3V3

U11C
U11A

R17

1M0

Q5A
FDG6321C

Q5B
FDG6321C

VIOVREG_SRC

RAM_PWR_CTRL_3V3

MODE_SEL_DK

SPI_CTRL_3V3

LCD_EXTMODE_3V3

LCD_SPI_DATA_CTRL_3V3

HF_OSC_PWR_CTRL_3V3

HF_OSC_ST_3V3

EXTCOMIN_EXT_3V3

LF_OSC_PWR_CTRL_3V3

LF_CNT_3V3

LF_CNTR_CLR_3V3

LF_SEL_EN_3V3

LF_SEL0_3V3 LF_SEL1_3V3

HF_OSC_OUT_SENSE_3V3

HF_OSC_CTRL_3V3

RAM_CS_3V3

SCK_LOCAL

SCK_LOCAL

LCD_SI_LOCAL

SCK_3V3

MISO_3V3

MOSI_3V3

LF_CNT_3V3
LCD_EXTCOMIN_3V3

SCK_LOCAL

R16
1M0

VDD_3V3

VDD_LF_XTAL

1MR
1CP

1Q0
1Q1
1Q2
1Q3

R19

100R
C11
180pF

VDD_3V3

U20 74LVC1G17

C34
100nF

C35
100nF

U21 74LVC1G17
PIBat101 
PIBat102 

COBat1 

PIC101 
PIC102 

COC1 
PIC201 
PIC202 

COC2 

PIC301 PIC302 
COC3 

PIC601 
PIC602 

COC6 

PIC701 PIC702 

COC7 PIC1101 
PIC1102 

COC11 PIC1201 
PIC1202 

COC12 

PIC1301 
PIC1302 

COC13 

PIC1401 
PIC1402 

COC14 

PIC1501 
PIC1502 

COC15 

PIC2001 
PIC2002 

COC20 
PIC2101 
PIC2102 

COC21 

PIC2201 
PIC2202 

COC22 

PIC2301 
PIC2302 

COC23 

PIC2401 
PIC2402 

COC24 
PIC2501 
PIC2502 

COC25 

PIC2601 PIC2602 
COC26 

PIC3401 
PIC3402 

COC34 
PIC3501 
PIC3502 

COC35 

COFid1 COFid2 

COLOGO1 

PIQ101 
PIQ102 

PIQ106 

COQ1A 

PIQ103 PIQ104 

PIQ105 

COQ1B 

PIQ201 
PIQ202 

PIQ206 

COQ2A 

PIQ203 PIQ204 

PIQ205 

COQ2B 

PIQ401 

PIQ402 

PIQ406 

COQ4A 

PIQ403 PIQ404 

PIQ405 

COQ4B 

PIQ501 

PIQ502 

PIQ506 

COQ5A 

PIQ503 PIQ504 

PIQ505 

COQ5B 

PIR201 

PIR202 

COR2 

PIR301 PIR302 
COR3 

PIR401 

PIR402 

COR4 

PIR501 PIR502 

COR5 

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 

PIR1901 PIR1902 

COR19 PISB901 PISB902 
COSB9 

PISB1001 PISB1002 
COSB10 

PISB1101 PISB1102 
COSB11 

PISB1201 PISB1202 
COSB12 

PITP101 COTP1 

PITP201 COTP2 

PITP301 COTP3 

PITP1001 COTP10 
PITP1101 COTP11 
PITP1201 COTP12 
PITP1301 COTP13 
PITP1401 COTP14 
PITP1501 COTP15 
PITP1601 COTP16 
PITP1701 COTP17 

PITP1801 COTP18 

PITP1901 COTP19 

PITP2601 
COTP26 

PITP2701 
COTP27 

PITP2801 
COTP28 

PITP2901 

COTP29 

PITP3001 

COTP30 

PIU101 

PIU102 

PIU103 PIU104 

PIU105 

PIU106 

COU1 

PIU201 

PIU202 PIU203 

PIU204 
PIU205 

PIU206 

COU2 

PIU401 

PIU402 

PIU403 PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 

PIU507 

PIU508 

PIU509 

PIU5010 

PIU5011 

PIU5012 

PIU5013 

PIU5014 

PIU5015 

PIU5016 

COU5 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU606 

PIU607 

PIU608 

PIU609 PIU6010 

PIU6011 

PIU6012 

PIU6013 

PIU6014 

PIU6015 

PIU6016 

COU6 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 PIU806 

PIU807 

PIU808 

PIU809 

PIU8010 

COU8 

PIU901 PIU906 

COU9A 

PIU903 PIU904 

COU9B 

PIU1001 

PIU1002 PIU1003 

PIU1004 

PIU1005 

PIU1006 

PIU1007 PIU10014 

COU10A 

PIU1008 

PIU1009 

PIU10010 

PIU10011 PIU10012 

PIU10013 

PIU10015 

COU10B 

PIU1101 PIU1107 

COU11A 

PIU1103 PIU1105 

COU11B 

PIU1102 PIU1106 

COU11C PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 

PIU1207 

PIU1208 

PIU1209 

PIU12010 

PIU12011 

PIU12012 

PIU12013 

PIU12014 

PIU12015 

PIU12016 

COU12 

PIU2002 PIU2004 
COU20 

PIU2102 PIU2104 
COU21 

PIX201 PIX202 

COX2 

PIX301 PIX303 

COX3 

PIU1001 
NL1C\P\ 

PISB1102 PIU1009 
NL1MHz 

PIU1002 
NL1MR 

PIU1003 
NL1Q0 

PIU1004 
NL1Q1 

PIU1005 
NL1Q2 

PIU1006 
NL1Q3 

PISB1002 PIU10010 
NL2MHz PISB902 PIU10011 
NL4MHz 

PIU601 

PIU802 

NL8Hz 
PIU6015 

PIU809 
NL16Hz 

PIU6014 

PIU804 

NL32Hz PIU6012 

PIU807 
NL64Hz 

PISB1202 PIU1008 
NL500kHz 

PIBat102 

PIC101 
PIC201 

PIC601 

PIC701 
PIC1101 

PIC1201 

PIC1301 

PIC1401 

PIC1501 

PIC2002 PIC2102 

PIC2201 

PIC2301 
PIC2402 PIC2502 

PIC2601 

PIC3402 PIC3502 

PIQ101 

PIQ201 

PIQ401 

PIQ501 

PIR202 

PIR402 

PIR801 

PIR1301 

PIR1402 

PIU102 

PIU202 

PIU404 

PIU504 

PIU506 

PIU5017 

PIU608 

PIU803 

PIU902 

PIU1007 

PIU10015 

PIU1104 

PIU1204 

PIU1206 

PIU12017 

PIU2003 

PIU2103 

PIX302 PIX304 

PITP3001 PIU104 
PIU508 

NLHF0CLK0CTRL 

PISB901 

PISB1001 

PISB1101 

PISB1201 

PITP1801 

PIU101 

PIU5013 

NLHF0OSC0OUT 

PITP1901 

PIU6010 

PIU904 
NLLF0OSC0OUT 

PITP2701 PIU402 

PIU5011 

PIU12013 
NLMISO0LOCAL 

PIU5010 

PIU1202 

PIU2002 

NLMOSI0LOCAL 

PIC301 

PIU204 
PIC302 

PIU206 

PIC1102 PIR1902 PIU10013 

PIC2001 

PIR901 

PIU901 

PIX202 

PIC2101 

PIR1001 

PIX201 

PIC2401 

PIR1101 

PIU1103 

PIX301 

PIC2501 

PIR1201 

PIX303 

PIQ102 

PIR201 POHF0OSC0PWR0CTRL03V3 

PIQ105 

PIQ106 
PIR302 

PIQ202 

PIR401 POLF0OSC0PWR0CTRL03V3 

PIQ205 

PIQ206 

PIR502 

PIQ402 

PIR1401 PIR1602 PORAM0PWR0CTRL03V3 

PIQ405 

PIQ406 

PIR1502 

PIQ502 POMODE0SEL0DK 

PIQ505 

PIQ506 
PIR1702 

PIR902 

PIR1002 

PIU903 PIU906 

PIR1102 

PIR1202 

PIU1105 PIU1106 

PIR1302 

PIU1207 

PIU1208 

PIU1209 POSPI0CTRL03V3 

PIR1901 PIU1102 

PITP101 PIU5016 

PITP201 PIU12015 

PITP301 PIU1201 

PITP1001 PIU609 

PITP1101 PIU607 

PITP1201 PIU606 

PITP1301 PIU605 

PITP1401 PIU603 

PITP1501 PIU602 

PITP1601 PIU604 

PITP1701 PIU6013 

PITP2601 PIU405 PIU2004 

PITP2801 PIU406 PIU2104 

PITP2901 PIU401 PORAM0CS03V3 

PIU106 POHF0OSC0CTRL03V3 

PIU403 

PIU502 POLCD0EXTCOMIN03V3 
PIU503 POEXTCOMIN0EXT03V3 

PIU505 

PIU507 POLCD0EXTMODE03V3 

PIU509 POLCD0SPI0DATA0CTRL03V3 
PIU5012 POLCD0SI0LOCAL 

PIU6011 POLF0CNTR0CLR03V3 

PIU801 POLF0SEL003V3 

PIU805 POLF0SEL0EN03V3 

PIU501 

PIU808 POLF0CNT03V3 

PIU8010 POLF0SEL103V3 

PIU10012 PIU1107 PIU1101 

POHF0OSC0S\T\03V3 
PIU1203 POMOSI03V3 

PIU1205 

PIU12010 POSCK03V3 

PIU12011 POHF0OSC0OUT0SENSE03V3 

PIU5015 

PIU12012 

PIU2102 

POSCK0LOCAL 

PIU12016 POMISO03V3 

PIBat101 PIR802 

PIU407 

PIC2202 

PIC2302 

PIQ103 

PIU10014 

PIU1108 

PIC202 

PIC702 

PIC1202 

PIC2602 

PIC3401 PIC3501 

PIQ104 

PIQ204 

PIQ404 

PIR301 

PIR501 

PIR1501 

PIR1601 

PIU103 

PIU105 

PIU201 

PIU5014 

PIU12014 

PIU2005 

PIU2105 

NLVDD03V3 

PIC1302 

PIC1402 

PIC1502 

PIQ203 

PIU6016 

PIU806 

PIU905 

PIQ504 

PIR1701 

PIC602 

PIQ403 

PIU408 

PIC102 
PIQ503 

PIU203 

PIU205 

POEXTCOMIN0EXT03V3 

POHF0OSC0CTRL03V3 

POHF0OSC0OUT0SENSE03V3 

POHF0OSC0PWR0CTRL03V3 

POHF0OSC0S\T\03V3 

POLCD0EXTCOMIN03V3 

POLCD0EXTMODE03V3 

POLCD0SI0LOCAL 
POLCD0SPI0DATA0CTRL03V3 

POLF0CNT03V3 

POLF0CNTR0CLR03V3 

POLF0OSC0PWR0CTRL03V3 

POLF0SEL003V3 POLF0SEL103V3 

POLF0SEL0EN03V3 

POMISO03V3 

POMODE0SEL0DK 

POMOSI03V3 

PORAM0CS03V3 

PORAM0PWR0CTRL03V3 

POSCK03V3 

POSCK0LOCAL 

POSPI0CTRL03V3 



PABat102 

PABat101 

PABat100 
COBat1 

PAC101 

PAC102 
COC1 

PAC201 

PAC202 
COC2 

PAC301 

PAC302 

COC3 

PAC401 

PAC402 COC4 

PAC501 
PAC502 COC5 

PAC601 PAC602 COC6 

PAC701 PAC702 

COC7 

PAC801 
PAC802 COC8 PAC901 PAC902 

COC9 

PAC1001 
PAC1002 COC10 

PAC1101 
PAC1102 

COC11 

PAC1202 
PAC1201 

COC12 

PAC1302 

PAC1301 COC13 

PAC1402 PAC1401 COC14 
PAC1502 PAC1501 COC15 

PAC1602 
PAC1601 

COC16 
PAC1701 PAC1702 COC17 

PAC1802 
PAC1801 COC18 

PAC1901 

PAC1902 COC19 

PAC2002 

PAC2001 COC20 
PAC2102 

PAC2101 COC21 

PAC2202 PAC2201 COC22 
PAC2302 PAC2301 COC23 

PAC2402 
PAC2401 

COC24 
PAC2502 
PAC2501 COC25 

PAC2601 
PAC2602 COC26 

PAC2701 PAC2702 COC27 

PAC2801 

PAC2802 COC28 
PAC2901 PAC2902 

COC29 

PAC3002 

PAC3001 

COC30 
PAC3102 

PAC3101 

COC31 
PAC3202 

PAC3201 

COC32 

PAC3301 
PAC3302 

COC33 

PAC3401 

PAC3402 COC34 

PAC3501 PAC3502 COC35 

PAFid100 
COFid1 

PAFid200 
COFid2 

COLOGO1 
PAP101 

PAP105 PAP106 PAP104 PAP103 
PAP102 PAP108 PAP107 

COP1 
PAP201 

PAP205 PAP206 PAP204 PAP203 
PAP202 

COP2 

PAP301 
PAP305 PAP306 PAP304 PAP303 

PAP302 PAP308 PAP307 
COP3 

PAP409 PAP4010 
PAP401 

PAP405 PAP406 PAP404 PAP403 
PAP402 PAP408 PAP407 

COP4 

PAP502 

PAP504 

PAP501 

PAP503 

PAP506 PAP505 

COP5 

PAP60 

PAP606 PAP605 PAP604 PAP603 PAP602 PAP601 PAP6010 PAP607 PAP608 PAP609 

COP6 

PAQ106 

PAQ105 

PAQ104 PAQ103 

PAQ102 

PAQ101 

COQ1 

PAQ206 

PAQ205 

PAQ204 PAQ203 

PAQ202 

PAQ201 

COQ2 

PAQ306 
PAQ305 
PAQ304 PAQ303 

PAQ302 
PAQ301 

COQ3 

PAQ401 
PAQ402 

PAQ403 PAQ404 

PAQ405 
PAQ406 

COQ4 

PAQ506 PAQ505 PAQ504 

PAQ503 PAQ502 PAQ501 
COQ5 

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 

PAR1301 PAR1302 COR13 
PAR1402 

PAR1401 

COR14 PAR1502 
PAR1501 COR15 

PAR1602 

PAR1601 

COR16 

PAR1702 PAR1701 COR17 

PAR1802 PAR1801 

COR18 

PAR1902 
PAR1901 

COR19 

PASB601 

PASB602 

COSB6 

PASB702 

PASB701 

COSB7 

PASB901 PASB902 COSB9 
PASB1001 PASB1002 COSB10 

PASB1102 PASB1101 COSB11 
PASB1201 PASB1202 COSB12 

PASB1302 

PASB1301 

COSB13 

PASB1402 

PASB1401 

COSB14 
PASB1502 

PASB1501 

COSB15 
PASB1602 

PASB1601 

COSB16 
PASB1702 

PASB1701 

COSB17 

PASB1802 

PASB1801 

COSB18 
PASB2002 

PASB2001 

COSB20 
PASB2202 

PASB2201 

COSB22 
PASB2302 

PASB2301 

COSB23 
PASB2402 

PASB2401 

COSB24 
PASB2502 

PASB2501 

COSB25 
PASB2602 

PASB2601 

COSB26 
PASB2702 

PASB2701 

COSB27 
PASB2802 

PASB2801 

COSB28 

PASW101 PASW102 PASW103 

PASW106 PASW105 PASW104 
COSW1 

PASW201 PASW203 

PASW202 
COSW2 

PATP101 

COTP1 

PATP201 

COTP2 
PATP301 

COTP3 
PATP401 

COTP4 
PATP501 

COTP5 
PATP601 

COTP6 
PATP701 

COTP7 

PATP801 COTP8 

PATP901 

COTP9 

PATP1001 COTP10 PATP1101 COTP11 

PATP1201 COTP12 PATP1301 COTP13 

PATP1401 COTP14 PATP1501 COTP15 

PATP1601 COTP16 PATP1701 COTP17 

PATP1801 
COTP18 

PATP1901 COTP19 

PATP2001 
COTP20 

PATP2101 
COTP21 

PATP2201 
COTP22 

PATP2301 
COTP23 

PATP2401 
COTP24 

PATP2501 
COTP25 

PATP2601 

COTP26 
PATP2701 

COTP27 
PATP2801 

COTP28 
PATP2901 

COTP29 

PATP3001 COTP30 

PATP3101 

COTP31 
PATP3201 

COTP32 
PATP3301 

COTP33 
PATP3401 

COTP34 
PATP3501 

COTP35 
PATP3601 

COTP36 

PATP3701 
COTP37 

PATP3801 
COTP38 

PATP4101 

COTP41 
PATP4201 

COTP42 

PAU106 PAU105 PAU104 

PAU103 PAU102 PAU101 
COU1 

PAU206 
PAU205 
PAU204 PAU203 

PAU202 
PAU201 

COU2 

PAU3021 PAU301 
PAU3020 

PAU3019 PAU3018 PAU3017 PAU3016 PAU3015 PAU3014 PAU3013 PAU3012 
PAU3011 

PAU3010 

PAU309 PAU308 PAU307 PAU306 PAU305 PAU304 PAU303 PAU302 
COU3 

PAU405 
PAU406 
PAU407 
PAU408 

PAU404 
PAU403 
PAU402 
PAU401 

COU4 

PAU5017 
PAU5016 PAU5015 PAU5014 PAU5013 

PAU5012 
PAU5011 
PAU5010 

PAU509 

PAU508 PAU507 PAU506 PAU505 
PAU504 
PAU503 

PAU502 
PAU501 

COU5 

PAU609 

PAU6010 

PAU6011 

PAU6012 

PAU6013 

PAU6014 
PAU6015 
PAU6016 

PAU608 

PAU607 

PAU606 

PAU605 

PAU604 

PAU603 
PAU602 
PAU601 

COU6 

PAU701 
PAU702 
PAU703 
PAU704 
PAU705 
PAU706 
PAU707 

PAU708 PAU709 PAU7010 PAU7011 PAU7012 PAU7013 PAU7014 
PAU7015 
PAU7016 
PAU7017 
PAU7018 
PAU7019 
PAU7020 
PAU7021 

PAU7022 PAU7023 PAU7024 PAU7025 PAU7026 PAU7027 PAU7028 

PAU7029 
COU7 

PAU806 PAU807 PAU808 PAU809 PAU8010 

PAU805 PAU804 PAU803 PAU802 PAU801 
COU8 

PAU906 PAU905 PAU904 

PAU903 PAU902 PAU901 
COU9 

PAU10014 PAU1001 
PAU1002 
PAU1003 
PAU1004 

PAU1005 
PAU1006 

PAU1007 PAU1008 
PAU1009 

PAU10010 
PAU10011 
PAU10012 
PAU10013 

PAU10015 

COU10 

PAU1101 
PAU1102 
PAU1103 
PAU1104 

PAU1108 
PAU1107 
PAU1106 
PAU1105 

COU11 PAU1201 PAU1202 PAU1203 PAU1204 
PAU1205 
PAU1206 
PAU1207 
PAU1208 

PAU1209 PAU12010 PAU12011 PAU12012 
PAU12013 
PAU12014 
PAU12015 
PAU12016 

PAU12017 COU12 

PAU1301 
PAU1302 

PAU1303 

PAU1304 

PAU1305 PAU1306 PAU1307 PAU1308 
PAU1309 
PAU13010 

PAU13011 

PAU13012 

PAU13013 PAU13014 PAU13015 PAU13016 

COU13 

PAU1401 PAU1402 PAU1403 PAU1404 PAU1405 
PAU1406 
PAU1407 

PAU1408 PAU1409 PAU14010 PAU14011 PAU14012 PAU14013 
PAU14014 

PAU14015 
PAU14016 

COU14 

PAU15016 
PAU15015 
PAU15014 
PAU15013 PAU15012 PAU15011 PAU15010 PAU1509 PAU1508 

PAU1507 
PAU1506 
PAU1505 PAU1504 PAU1503 PAU1502 PAU1501 

COU15 

PAU16016 
PAU16015 
PAU16014 
PAU16013 PAU16012 PAU16011 PAU16010 PAU1609 PAU1608 

PAU1607 
PAU1606 
PAU1605 PAU1604 PAU1603 PAU1602 PAU1601 

COU16 

PAU17016 
PAU17015 
PAU17014 
PAU17013 PAU17012 PAU17011 PAU17010 PAU1709 PAU1708 

PAU1707 
PAU1706 
PAU1705 PAU1704 PAU1703 PAU1702 PAU1701 

COU17 

PAU1805 PAU1804 

PAU1803 PAU1802 PAU1801 

COU18 

PAU1905 

PAU1904 PAU1903 
PAU1902 
PAU1901 

COU19 
PAU2005 PAU2004 

PAU2003 PAU2002 PAU2001 

COU20 

PAU2105 

PAU2104 PAU2103 
PAU2102 
PAU2101 COU21 

PAX201 

PAX202 
COX2 

PAX301 PAX302 

PAX303 PAX304 

COX3 

PAU1001 

PASB1102 
PAU1009 

PAU1002 
PAU1003 
PAU1004 

PAU1005 
PAU1006 

PASB1002 

PAU10010 

PASB902 

PAU10011 

PAU601 

PAU802 

PAU6015 PAU809 
PAU6014 

PAU804 
PAU6012 

PAU807 

PASB1202 

PAU1008 

PAP201 

PATP4101 

PAP202 

PATP4201 
PASB1401 

PAU1405 

PASB1501 

PAU1401 

PASB1601 

PAU1409 

PASB1701 

PAU14013 

PASW102 

PAU7026 

PASW105 

PAU7010 

PAQ502 

PAR1801 

PASB601 

PAU1302 

PAU1402 

PAU14010 

PAU1502 

PAU15010 

PAU1602 

PAU16010 

PAU1702 

PAU17010 

PAP301 

PATP3101 

PAP302 

PATP3201 
PASB2601 

PAU15015 

PASB1801 

PAU15011 

PASB2001 

PAU16015 

PAP306 

PATP3401 

PAP307 

PATP3501 

PAP308 

PATP3601 

PAP401 

PATP3301 
PASB701 

PAU1603 
PASB2501 

PAU13013 

PAU1607 

PASB2401 

PAU1309 

PAU16011 

PASB2301 

PAU1703 
PASB2201 

PAU1305 

PAU1707 

PAU503 

PAU7014 

PABat102 

PAC101 PAC201 

PAC401 PAC501 PAC601 PAC701 PAC801 PAC901 PAC1001 

PAC1101 

PAC1201 PAC1301 PAC1401 PAC1501 

PAC1601 

PAC1701 

PAC1801 
PAC1901 

PAC2002 PAC2102 

PAC2201 PAC2301 

PAC2402 PAC2502 

PAC2601 

PAC2702 

PAC2801 

PAC2901 

PAC3001 PAC3101 PAC3201 

PAC3302 

PAC3402 

PAC3502 

PAP106 
PAP107 

PAP407 

PAP609 PAP6010 

PAQ101 

PAQ201 

PAQ301 

PAQ401 

PAQ501 

PAR202 

PAR402 

PAR702 

PAR801 

PAR1301 
PAR1402 

PASB1301 

PASW103 

PASW106 

PASW203 

PAU102 

PAU202 

PAU3010 
PAU3011 

PAU404 

PAU504 

PAU506 

PAU5017 

PAU608 

PAU703 

PAU7017 PAU7029 

PAU803 

PAU902 

PAU1007 

PAU10015 

PAU1104 

PAU1204 

PAU1206 PAU12017 

PAU1306 

PAU1406 

PAU1506 PAU1606 PAU1706 

PAU1803 

PAU1903 
PAU2003 

PAU2103 

PAX302 

PAX304 

PATP3001 

PAU104 

PAU508 

PAU307 

PAU15016 

PAU106 

PAU3014 

PASB901 

PASB1001 

PASB1101 

PASB1201 

PATP1801 
PAU101 

PAU5013 

PAU308 

PAU15012 

PAU3013 

PAU12011 
PAQ102 PAR201 

PAU702 

PAU705 

PAU1101 

PAU709 

PAU16016 

PAU305 

PAU1608 

PAU3016 

PAU13011 

PATP3801 
PAU7028 

PAU1407 

PAU502 

PAU1403 

PAU507 

PAU7013 

PAU14015 PAQ302 PAR701 
PAU14012 

PATP3701 
PAU7027 

PAU14011 

PAU1307 

PAU1904 PATP801 

PAU509 

PAU701 

PAU501 

PAU7016 

PAU808 

PAU6011 

PAU7019 

PATP1901 

PAU6010 

PAU904 PAQ202 PAR401 

PAU7015 

PAU7021 

PAU801 

PAU7022 

PAU8010 

PAU7020 

PAU805 

PAU303 

PAU1704 

PAU3018 

PAU12016 
PATP2701 

PAU402 

PAU5011 

PAU12013 

PAC1702 

PAP605 

PATP2401 

PAU1408 

PAP604 

PATP2301 

PAU1404 
PAP608 

PATP2501 

PAU14016 

PAP601 

PATP2001 
PAU1304 

PAP603 

PATP2201 

PAU13012 

PAP602 

PATP2101 

PAU1308 

PAU304 

PAU16012 

PAU3017 

PAU1203 

PAU5010 

PAU1202 

PAU2002 

PAC301 

PAU204 

PAC302 PAU206 

PAC1102 PAR1902 

PAU10013 

PAC2001 

PAR901 PAU901 
PAX202 

PAC2101 
PAR1001 

PAX201 PAC2401 

PAR1101 

PAU1103 

PAX301 

PAC2501 

PAR1201 

PAX303 

PAP203 

PASB1402 

PAP204 

PASB1502 

PAP205 

PASB1602 

PAP206 

PASB1702 

PAP303 

PASB2602 

PAP304 

PASB1802 

PAP305 

PASB2002 

PAP402 

PASB702 

PAP403 

PASB2502 

PAP404 

PASB2402 

PAP405 

PASB2302 

PAP406 

PASB2202 

PAP408 

PASB602 

PAP409 

PASB2702 

PAP4010 

PASB2802 

PAP506 PASB1302 

PAQ105 

PAQ106 PAR302 

PAQ205 

PAQ206 PAR502 

PAQ305 
PAQ306 

PAR602 

PAQ405 
PAQ406 PAR1502 

PAQ505 PAQ506 
PAR1702 

PAR101 

PAU7023 

PAR902 PAR1002 PAU903 

PAU906 

PAR1102 PAR1202 

PAU1105 
PAU1106 

PAR1802 PASW202 

PAR1901 
PAU1102 

PATP101 PAU5016 

PATP201 
PAU12015 

PATP301 PAU1201 
PATP501 

PAU708 
PATP601 

PAU309 

PATP701 

PAU3012 

PATP1001 

PAU609 

PATP1101 
PAU607 

PATP1201 

PAU606 

PATP1301 
PAU605 

PATP1401 

PAU603 

PATP1501 
PAU602 

PATP1601 

PAU604 

PATP1701 

PAU6013 

PATP2601 

PAU405 

PAU2004 

PATP2801 

PAU406 

PAU2104 

PAU5012 

PAU1902 

PAU5015 

PAU12012 

PAU1802 

PAU2102 
PAU10012 

PAU1107 

PAU306 

PAU1604 

PATP2901 

PAU3015 

PAU401 

PAQ402 

PAR1401 PAR1602 

PATP401 

PAU707 

PAP103 

PAU302 

PAU1708 

PAU3019 

PAU12010 

PAU1303 PAU1804 

PAU7025 

PAU1504 PASB2801 PAU1503 

PAU7024 

PAU1508 

PASB2701 

PAU1507 

PAR1302 
PATP901 

PAU706 

PAU1207 
PAU1208 

PAU1209 

PAU1501 PAU1505 

PAU1509 PAU15013 

PAU1601 PAU1605 

PAU1609 PAU16013 

PAU17016 

PAU17012 

PAU1701 PAU1705 

PAU1709 PAU17013 

PAU17015 

PAU17011 

PAP105 

PABat101 
PAR802 

PAU407 

PAC2202 PAC2302 

PAQ103 

PAU10014 

PAU1108 

PAC202 

PAC502 PAC702 PAC802 PAC902 PAC1202 PAC2602 

PAC2701 

PAC3301 

PAC3401 

PAC3501 

PAQ104 

PAQ204 

PAQ404 
PAR301 

PAR501 

PAR1501 PAR1601 

PAU103 

PAU105 

PAU201 

PAU3020 

PAU5014 

PAU704 PAU7018 

PAU12014 

PAU13015 

PAU1805 

PAU1905 

PAU2005 

PAU2105 

PAC1302 PAC1402 PAC1502 

PAQ203 

PAU6016 PAU806 

PAU905 PAC1602 

PAC1802 PAC1902 

PAP606 PAP607 
PAQ303 PAQ304 

PAR601 

PAU13016 

PAP108 

PAC2802 
PAC2902 

PAC3002 PAC3102 PAC3202 

PAP101 PAP102 
PAP104 

PAQ504 
PAR1701 

PASW201 

PAU1301 

PAU13014 

PAU14014 

PAU15014 PAU16014 PAU17014 

PAC602 

PAQ403 

PAU408 

PAC102 

PAC402 PAC1002 

PAQ503 

PAR102 

PASW101 

PASW104 

PAU203 
PAU205 

PAU301 

PAU7012 



PABat102 

PABat101 

PABat100 
COBat1 

PAC101 

PAC102 
COC1 

PAC201 

PAC202 
COC2 

PAC301 

PAC302 

COC3 

PAC401 

PAC402 COC4 

PAC501 
PAC502 COC5 

PAC601 PAC602 COC6 

PAC701 PAC702 

COC7 

PAC801 
PAC802 COC8 PAC901 PAC902 

COC9 

PAC1001 
PAC1002 COC10 

PAC1101 
PAC1102 

COC11 

PAC1202 
PAC1201 

COC12 

PAC1302 

PAC1301 COC13 

PAC1402 PAC1401 COC14 
PAC1502 PAC1501 COC15 

PAC1602 
PAC1601 

COC16 
PAC1701 PAC1702 COC17 

PAC1802 
PAC1801 COC18 

PAC1901 

PAC1902 COC19 

PAC2002 

PAC2001 COC20 
PAC2102 

PAC2101 COC21 

PAC2202 PAC2201 COC22 
PAC2302 PAC2301 COC23 

PAC2402 
PAC2401 

COC24 
PAC2502 
PAC2501 COC25 

PAC2601 
PAC2602 COC26 

PAC2701 PAC2702 COC27 

PAC2801 

PAC2802 COC28 
PAC2901 PAC2902 

COC29 

PAC3002 

PAC3001 

COC30 
PAC3102 

PAC3101 

COC31 
PAC3202 

PAC3201 

COC32 

PAC3301 
PAC3302 

COC33 

PAC3401 

PAC3402 COC34 

PAC3501 PAC3502 COC35 

PAFid100 
COFid1 

PAFid200 
COFid2 

COLOGO1 
PAP101 

PAP105 PAP106 PAP104 PAP103 
PAP102 PAP108 PAP107 

COP1 
PAP201 

PAP205 PAP206 PAP204 PAP203 
PAP202 

COP2 

PAP301 
PAP305 PAP306 PAP304 PAP303 

PAP302 PAP308 PAP307 
COP3 

PAP409 PAP4010 
PAP401 

PAP405 PAP406 PAP404 PAP403 
PAP402 PAP408 PAP407 

COP4 

PAP502 

PAP504 

PAP501 

PAP503 

PAP506 PAP505 

COP5 

PAP60 

PAP606 PAP605 PAP604 PAP603 PAP602 PAP601 PAP6010 PAP607 PAP608 PAP609 

COP6 

PAQ106 

PAQ105 

PAQ104 PAQ103 

PAQ102 

PAQ101 

COQ1 

PAQ206 

PAQ205 

PAQ204 PAQ203 

PAQ202 

PAQ201 

COQ2 

PAQ306 
PAQ305 
PAQ304 PAQ303 

PAQ302 
PAQ301 

COQ3 

PAQ401 
PAQ402 

PAQ403 PAQ404 

PAQ405 
PAQ406 

COQ4 

PAQ506 PAQ505 PAQ504 

PAQ503 PAQ502 PAQ501 
COQ5 

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 

PAR1301 PAR1302 COR13 
PAR1402 

PAR1401 

COR14 PAR1502 
PAR1501 COR15 

PAR1602 

PAR1601 

COR16 

PAR1702 PAR1701 COR17 

PAR1802 PAR1801 

COR18 

PAR1902 
PAR1901 

COR19 

PASB601 

PASB602 

COSB6 

PASB702 

PASB701 

COSB7 

PASB901 PASB902 COSB9 
PASB1001 PASB1002 COSB10 

PASB1102 PASB1101 COSB11 
PASB1201 PASB1202 COSB12 

PASB1302 

PASB1301 

COSB13 

PASB1402 

PASB1401 

COSB14 
PASB1502 

PASB1501 

COSB15 
PASB1602 

PASB1601 

COSB16 
PASB1702 

PASB1701 

COSB17 

PASB1802 

PASB1801 

COSB18 
PASB2002 

PASB2001 

COSB20 
PASB2202 

PASB2201 

COSB22 
PASB2302 

PASB2301 

COSB23 
PASB2402 

PASB2401 

COSB24 
PASB2502 

PASB2501 

COSB25 
PASB2602 

PASB2601 

COSB26 
PASB2702 

PASB2701 

COSB27 
PASB2802 

PASB2801 

COSB28 

PASW101 PASW102 PASW103 

PASW106 PASW105 PASW104 
COSW1 

PASW201 PASW203 

PASW202 
COSW2 

PATP101 

COTP1 

PATP201 

COTP2 
PATP301 

COTP3 
PATP401 

COTP4 
PATP501 

COTP5 
PATP601 

COTP6 
PATP701 

COTP7 

PATP801 COTP8 

PATP901 

COTP9 

PATP1001 COTP10 PATP1101 COTP11 

PATP1201 COTP12 PATP1301 COTP13 

PATP1401 COTP14 PATP1501 COTP15 

PATP1601 COTP16 PATP1701 COTP17 

PATP1801 
COTP18 

PATP1901 COTP19 

PATP2001 
COTP20 

PATP2101 
COTP21 

PATP2201 
COTP22 

PATP2301 
COTP23 

PATP2401 
COTP24 

PATP2501 
COTP25 

PATP2601 

COTP26 
PATP2701 

COTP27 
PATP2801 

COTP28 
PATP2901 

COTP29 

PATP3001 COTP30 

PATP3101 

COTP31 
PATP3201 

COTP32 
PATP3301 

COTP33 
PATP3401 

COTP34 
PATP3501 

COTP35 
PATP3601 

COTP36 

PATP3701 
COTP37 

PATP3801 
COTP38 

PATP4101 

COTP41 
PATP4201 

COTP42 

PAU106 PAU105 PAU104 

PAU103 PAU102 PAU101 
COU1 

PAU206 
PAU205 
PAU204 PAU203 

PAU202 
PAU201 

COU2 

PAU3021 PAU301 
PAU3020 

PAU3019 PAU3018 PAU3017 PAU3016 PAU3015 PAU3014 PAU3013 PAU3012 
PAU3011 

PAU3010 

PAU309 PAU308 PAU307 PAU306 PAU305 PAU304 PAU303 PAU302 
COU3 

PAU405 
PAU406 
PAU407 
PAU408 

PAU404 
PAU403 
PAU402 
PAU401 

COU4 

PAU5017 
PAU5016 PAU5015 PAU5014 PAU5013 

PAU5012 
PAU5011 
PAU5010 

PAU509 

PAU508 PAU507 PAU506 PAU505 
PAU504 
PAU503 

PAU502 
PAU501 

COU5 

PAU609 

PAU6010 

PAU6011 

PAU6012 

PAU6013 

PAU6014 
PAU6015 
PAU6016 

PAU608 

PAU607 

PAU606 

PAU605 

PAU604 

PAU603 
PAU602 
PAU601 

COU6 

PAU701 
PAU702 
PAU703 
PAU704 
PAU705 
PAU706 
PAU707 

PAU708 PAU709 PAU7010 PAU7011 PAU7012 PAU7013 PAU7014 
PAU7015 
PAU7016 
PAU7017 
PAU7018 
PAU7019 
PAU7020 
PAU7021 

PAU7022 PAU7023 PAU7024 PAU7025 PAU7026 PAU7027 PAU7028 

PAU7029 
COU7 

PAU806 PAU807 PAU808 PAU809 PAU8010 

PAU805 PAU804 PAU803 PAU802 PAU801 
COU8 

PAU906 PAU905 PAU904 

PAU903 PAU902 PAU901 
COU9 

PAU10014 PAU1001 
PAU1002 
PAU1003 
PAU1004 

PAU1005 
PAU1006 

PAU1007 PAU1008 
PAU1009 

PAU10010 
PAU10011 
PAU10012 
PAU10013 

PAU10015 

COU10 

PAU1101 
PAU1102 
PAU1103 
PAU1104 

PAU1108 
PAU1107 
PAU1106 
PAU1105 

COU11 PAU1201 PAU1202 PAU1203 PAU1204 
PAU1205 
PAU1206 
PAU1207 
PAU1208 

PAU1209 PAU12010 PAU12011 PAU12012 
PAU12013 
PAU12014 
PAU12015 
PAU12016 

PAU12017 COU12 

PAU1301 
PAU1302 

PAU1303 

PAU1304 

PAU1305 PAU1306 PAU1307 PAU1308 
PAU1309 
PAU13010 

PAU13011 

PAU13012 

PAU13013 PAU13014 PAU13015 PAU13016 

COU13 

PAU1401 PAU1402 PAU1403 PAU1404 PAU1405 
PAU1406 
PAU1407 

PAU1408 PAU1409 PAU14010 PAU14011 PAU14012 PAU14013 
PAU14014 

PAU14015 
PAU14016 

COU14 

PAU15016 
PAU15015 
PAU15014 
PAU15013 PAU15012 PAU15011 PAU15010 PAU1509 PAU1508 

PAU1507 
PAU1506 
PAU1505 PAU1504 PAU1503 PAU1502 PAU1501 

COU15 

PAU16016 
PAU16015 
PAU16014 
PAU16013 PAU16012 PAU16011 PAU16010 PAU1609 PAU1608 

PAU1607 
PAU1606 
PAU1605 PAU1604 PAU1603 PAU1602 PAU1601 

COU16 

PAU17016 
PAU17015 
PAU17014 
PAU17013 PAU17012 PAU17011 PAU17010 PAU1709 PAU1708 

PAU1707 
PAU1706 
PAU1705 PAU1704 PAU1703 PAU1702 PAU1701 

COU17 

PAU1805 PAU1804 

PAU1803 PAU1802 PAU1801 

COU18 

PAU1905 

PAU1904 PAU1903 
PAU1902 
PAU1901 

COU19 
PAU2005 PAU2004 

PAU2003 PAU2002 PAU2001 

COU20 

PAU2105 

PAU2104 PAU2103 
PAU2102 
PAU2101 COU21 

PAX201 

PAX202 
COX2 

PAX301 PAX302 

PAX303 PAX304 

COX3 

PAU1001 

PASB1102 
PAU1009 

PAU1002 
PAU1003 
PAU1004 

PAU1005 
PAU1006 

PASB1002 

PAU10010 

PASB902 

PAU10011 

PAU601 

PAU802 

PAU6015 PAU809 
PAU6014 

PAU804 
PAU6012 

PAU807 

PASB1202 

PAU1008 

PAP201 

PATP4101 

PAP202 

PATP4201 
PASB1401 

PAU1405 

PASB1501 

PAU1401 

PASB1601 

PAU1409 

PASB1701 

PAU14013 

PASW102 

PAU7026 

PASW105 

PAU7010 

PAQ502 

PAR1801 

PASB601 

PAU1302 

PAU1402 

PAU14010 

PAU1502 

PAU15010 

PAU1602 

PAU16010 

PAU1702 

PAU17010 

PAP301 

PATP3101 

PAP302 

PATP3201 
PASB2601 

PAU15015 

PASB1801 

PAU15011 

PASB2001 

PAU16015 

PAP306 

PATP3401 

PAP307 

PATP3501 

PAP308 

PATP3601 

PAP401 

PATP3301 
PASB701 

PAU1603 
PASB2501 

PAU13013 

PAU1607 

PASB2401 

PAU1309 

PAU16011 

PASB2301 

PAU1703 
PASB2201 

PAU1305 

PAU1707 

PAU503 

PAU7014 

PABat102 

PAC101 PAC201 

PAC401 PAC501 PAC601 PAC701 PAC801 PAC901 PAC1001 

PAC1101 

PAC1201 PAC1301 PAC1401 PAC1501 

PAC1601 

PAC1701 

PAC1801 
PAC1901 

PAC2002 PAC2102 

PAC2201 PAC2301 

PAC2402 PAC2502 

PAC2601 

PAC2702 

PAC2801 

PAC2901 

PAC3001 PAC3101 PAC3201 

PAC3302 

PAC3402 

PAC3502 

PAP106 
PAP107 

PAP407 

PAP609 PAP6010 
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