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A0
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D14
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NRST
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PD2PD2

BOOT0
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D4
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X3
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R30

100K
R28
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DNF

10K
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SB16 DNF
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PB11
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1
3 4

2

B1

100nF
C21
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1
34

2

B2

RESET FUNCTION

USER BUTTON
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PH1

EXTERNAL HSE CLK

B_USER

EXTERNAL LSE CLK

SB47 DNF

SB37
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OSC_IN
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MCU CLK & RST

MCU_IOs

PH0 - OSC_IN5
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NRST 7

STM32L412RBT6P

U9A

10pF
C20

10pF
C22

BLACK HAT

HW18

BLUE HAT

HW17

22nF
C23

6.8pF

C45

6.8pF

C46
Part above should be 
closed to MCU
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SB74DNF
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VDD_MCU

VDD_MCU
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VDDUSB

100nF
C35

100nF
C31

100nF
C32

100nF
C38

100nF
C41

1uF
C39

VBAT

DECAPS

SB24DNF
SB25

1uF
C40

VDDUSB

1uF
C30

4.7uF
C36

Ceramic capacitor (Low ESR, ESR<1ohm)

VDD_1V2

1nF
C34

1nF
C33

VDD_1V2

SB74 use to bypass L2 when Nucleo powered by Arduino AVDD

VBAT1

VSSA/VREF- 12VDDA/VREF+13

VSS_4 18VDD_419

VSS_1 31VDD_132

VSS_2 47VDDUSB48

VSS_3 63VDD_364
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600R@100MHz
L2
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PIU901 
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PIU9030 

PIU9062 
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PISB2501 

PISB6102 
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PIU9019 

PIU9032 
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PIC3001 PIC3102 

PISB2402 
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PIU9048 



5 8

Arduino extension connectorsTitle:

Size:
Reference:
Sheet: ofA4

Revision:

Project: NUCLEO64 ext-SMPS

MB1319C 01
05-January-2018
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Date:
-

Variant:

IOREF

5V

A0
A1
A2
A3
A4
A5

D0_RX
D1_TX
D2_IO

D4_IT
D3_TIM

D5_TIM
D6_TIM
D7_IO

D8_IO
D9_TIM
D10_TIM_SPI_CS

D14_SDA
D15_SCL

PA0
PA4
PA5
PA6
PA7

PA12

PB0

PB1

PB3
PB4

PB8
PB7

PA11

PA1 PA15

PA13
PA14

PA8

PC0
PC1
PC2
PC3

PC4

PC5
PC6

PC7

PB5

PB6

PB14
PB15

PB2
PB11

PB12
PB13

PC8PC9PC10 PC11
PC12

PC13
PC14
PC15

PB10

NRST

VIN

PD2

PA[0..15]PA[0..15]

PB[0..15]PB[0..15]

PC[0..15]PC[0..15]

PD2 PD2

AGND

NRST NRST

AVDD

5V_STLINK
VDD BOOT0

BOOT0 BOOT0

D13_SPI_SCK
D12_MISO
D11_TIM_MOSI

MCU Ar
du

in
o 

C
on

ne
ct

or
Ar

du
in

o 
C

on
ne

ct
or

Ar
du

in
o 

C
on

ne
ct

or
A

rd
ui

no
C

on
ne

ct
or

E5V

Morpho connector Morpho connector

VBAT

510R

R34

SB17

Socket 6x1

1
2
3
4
5
6

CN10

Socket 8x1

1
2
3
4
5
6
7
8

CN9Socket 8x1

1
2
3
4
5
6
7
8

CN8

Socket 10x1

1
2
3
4
5
6
7
8
9

10

CN7

Header 19x2

1 2
3 4
5
7
9
11
13
15
17
19

6
8

10
12
14
16
18
20

21
23
25
27
29
31
33
35
37

22
24
26
28
30
32
34
36
38

CN5

Header 19x2

1 2
3 4
5
7
9
11
13
15
17
19

6
8

10
12
14
16
18
20

21
23
25
27
29
31
33
35
37

22
24
26
28
30
32
34
36
38

CN6

PH1
PH0

PH[0..1] PH[0..1]

PA9
PA10

PA3
PA2PB9

SB21DNF
SB15DNF
SB14

IOREF

3V3

3V3
3V3_PER

VDD_MCU

3V3_PER

GREEN

LD4

IOREF SELECTION
IOREF= 3V3

IOREF = 3V3_PER

IOREF = VDD_MCU

SB21 SB15 SB14

Closed Open Open

Open Open

Open Open

Closed

Closed
Mainly for 1V8 compatibility

1K
R35

5V_VIN

ARD_D0_RX
ARD_D1_TX

Default

47K

R36

3

1

2

9013-SOT23
Q2

100K
R33

Default UART1 from PA9/PA10
Optional: LPUART1 from PA2/PA3

PICN501 PICN502 

PICN503 PICN504 

PICN505 PICN506 

PICN507 PICN508 

PICN509 PICN5010 

PICN5011 PICN5012 

PICN5013 PICN5014 

PICN5015 PICN5016 

PICN5017 PICN5018 

PICN5019 PICN5020 

PICN5021 PICN5022 

PICN5023 PICN5024 

PICN5025 PICN5026 

PICN5027 PICN5028 

PICN5029 PICN5030 

PICN5031 PICN5032 

PICN5033 PICN5034 

PICN5035 PICN5036 

PICN5037 PICN5038 

COCN5 

PICN601 PICN602 

PICN603 PICN604 

PICN605 PICN606 

PICN607 PICN608 

PICN609 PICN6010 

PICN6011 PICN6012 

PICN6013 PICN6014 

PICN6015 PICN6016 

PICN6017 PICN6018 

PICN6019 PICN6020 

PICN6021 PICN6022 

PICN6023 PICN6024 

PICN6025 PICN6026 

PICN6027 PICN6028 

PICN6029 PICN6030 

PICN6031 PICN6032 

PICN6033 PICN6034 

PICN6035 PICN6036 

PICN6037 PICN6038 

COCN6 

PICN701 

PICN702 

PICN703 

PICN704 

PICN705 

PICN706 

PICN707 

PICN708 

PICN709 

PICN7010 

COCN7 

PICN801 

PICN802 

PICN803 

PICN804 

PICN805 

PICN806 

PICN807 

PICN808 

COCN8 

PICN901 

PICN902 

PICN903 

PICN904 

PICN905 

PICN906 

PICN907 

PICN908 

COCN9 

PICN1001 

PICN1002 

PICN1003 

PICN1004 

PICN1005 

PICN1006 

COCN10 

PILD401 PILD402 

COLD4 

PIQ201 

PIQ202 

PIQ203 
COQ2 

PIR3301 

PIR3302 
COR33 

PIR3401 PIR3402 
COR34 

PIR3501 

PIR3502 
COR35 

PIR3601 PIR3602 
COR36 

PISB1401 PISB1402 
COSB14 PISB1501 PISB1502 
COSB15 

PISB1701 

PISB1702 
COSB17 

PISB2101 PISB2102 
COSB21 

PICN5016 PICN804 

PISB2102 

PIR3401 

PISB1502 

PICN5018 PICN805 

PICN608 

PIR3502 

PICN6032 

PICN6037 

PICN901 

POARD0D00RX 

PICN6035 

PICN902 

POARD0D10TX 

PICN607 PICN708 PICN507 
NLBOOT0 

POBOOT0 

PICN506 

PICN508 

PICN5019 PICN5020 

PICN5022 

PICN609 

PICN6020 

PICN707 

PICN806 

PICN807 

PIQ202 
PIR3301 

PICN5012 PICN802 

PISB1401 

PISB1501 

PISB2101 

PICN509 PICN5010 

PICN5011 

PICN5021 

PICN5026 

PICN801 

PIR3501 

PILD401 PIR3402 PILD402 

PIQ203 
PIQ201 

PIR3302 
PIR3602 PIR3601 

PISB1702 

PICN5014 PICN803 
NLNRST 

PONRST 

PICN504 
NLPD2 

POPD2 

PICN5033 

PICN505 

PISB1402 

PICN5024 PICN808 

PICN5028 

PICN1001 
NLPA0 

NLPA0000150 POPA0000150 

PICN5030 

PICN1002 
NLPA1 

NLPA0000150 POPA0000150 

PICN6038 
NLPA2 

NLPA0000150 POPA0000150 

PICN6036 
NLPA3 

NLPA0000150 POPA0000150 

PICN6030 
NLPA4 

NLPA0000150 POPA0000150 

PICN6028 
NLPA5 

NLPA0000150 POPA0000150 

PICN6026 
NLPA6 

NLPA0000150 POPA0000150 

PICN6024 
NLPA7 

NLPA0000150 POPA0000150 

PICN6019 PICN702 
NLPA8 

NLPA0000150 POPA0000150 

PICN6014 
NLPA9 

NLPA0000150 POPA0000150 

PICN6012 
NLPA10 

NLPA0000150 POPA0000150 

PICN6017 PICN703 
NLPA11 

NLPA0000150 POPA0000150 

PICN6033 

PICN903 
NLPA12 

NLPA0000150 POPA0000150 

PICN5015 
NLPA13 

NLPA0000150 POPA0000150 

PICN5017 
NLPA14 

NLPA0000150 POPA0000150 

PICN6027 

PICN906 
NLPA15 

NLPA0000150 POPA0000150 

PICN6010 
NLPB0 

NLPB0000150 
POPB0000150 

PICN6022 
NLPB1 

NLPB0000150 
POPB0000150 

PICN6018 
NLPB2 

NLPB0000150 
POPB0000150 

PICN6031 

PICN904 
NLPB3 

NLPB0000150 
POPB0000150 

PICN5035 
NLPB4 

NLPB0000150 
POPB0000150 

PICN6029 

PICN905 
NLPB5 

NLPB0000150 
POPB0000150 

PICN6021 PICN701 
NLPB6 

NLPB0000150 
POPB0000150 

PICN605 PICN709 
NLPB7 

NLPB0000150 
POPB0000150 

PICN603 PICN7010 
NLPB8 

NLPB0000150 
POPB0000150 

PICN5037 
NLPB9 

NLPB0000150 
POPB0000150 

PICN6025 

PICN907 
NLPB10 

NLPB0000150 
POPB0000150 

PICN6016 
NLPB11 

NLPB0000150 
POPB0000150 

PICN5013 
NLPB12 

NLPB0000150 
POPB0000150 

PICN6011 PICN706 

PISB1701 

NLPB13 

NLPB0000150 
POPB0000150 

PICN6013 PICN705 
NLPB14 

NLPB0000150 
POPB0000150 

PICN6015 PICN704 
NLPB15 

NLPB0000150 
POPB0000150 

PICN5038 

PICN1006 
NLPC0 

NLPC0000150 POPC0000150 

PICN5036 

PICN1005 
NLPC1 

NLPC0000150 POPC0000150 

PICN5034 

PICN1004 
NLPC2 

NLPC0000150 POPC0000150 

PICN5032 

PICN1003 
NLPC3 

NLPC0000150 POPC0000150 

PICN6034 
NLPC4 

NLPC0000150 POPC0000150 

PICN606 
NLPC5 

NLPC0000150 POPC0000150 

PICN604 
NLPC6 

NLPC0000150 POPC0000150 

PICN6023 

PICN908 
NLPC7 

NLPC0000150 POPC0000150 

PICN602 
NLPC8 

NLPC0000150 POPC0000150 

PICN601 
NLPC9 

NLPC0000150 POPC0000150 

PICN501 
NLPC10 

NLPC0000150 POPC0000150 

PICN502 
NLPC11 

NLPC0000150 POPC0000150 

PICN503 
NLPC12 

NLPC0000150 POPC0000150 

PICN5023 
NLPC13 

NLPC0000150 POPC0000150 

PICN5025 
NLPC14 

NLPC0000150 POPC0000150 

PICN5027 
NLPC15 

NLPC0000150 POPC0000150 

PICN5029 
NLPH0 

NLPH000010 
POPH000010 

PICN5031 
NLPH1 

NLPH000010 
POPH000010 

POARD0D00RX 
POARD0D10TX 

POBOOT0 

PONRST 

POPA0 POPA1 POPA2 POPA3 POPA4 POPA5 POPA6 POPA7 POPA8 POPA9 POPA10 POPA11 POPA12 POPA13 POPA14 POPA15 POPA0000150 

POPB0 POPB1 POPB2 POPB3 POPB4 POPB5 POPB6 POPB7 POPB8 POPB9 POPB10 POPB11 POPB12 POPB13 POPB14 POPB15 POPB0000150 

POPC0 POPC1 POPC2 POPC3 POPC4 POPC5 POPC6 POPC7 POPC8 POPC9 POPC10 POPC11 POPC12 POPC13 POPC14 POPC15 POPC0000150 

POPD2 

POPH0 POPH1 POPH000010 
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3V3

VIN

5V VDD

5V_VIN

10uF
C28

LD1117S50TR

Vin3 Vout 2

Gnd

1

Tab 4

U8

10uF
C29

LD39050PU33R

EN1

G
N

D
2

PG 3VIN6

NC 5

VOUT 4

G
N

D
EP

U7

SB13

HW6

HW5

5V

510R
R29E5V

SB20 3V3_PER

GREEN
LD3

1uF
C26

100nF
C25

100nF
C24

1uF
C27

JP6

5V  PWR SELECTION

3V3 PWR

5V_STLINK_SW

VIN / 5V PWR

5V_USB_CHG

5V_VIN

E5V from ST-Morpho connector
5V_USB_CHG from USB-STLINK CONNECTOR

JP6 for IDD Measurement

1 2
3 4
5 6
7 8

Jumper_Header_4x2

JP5

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

COHW5 

COHW6 

PIJP501 PIJP502 

PIJP503 PIJP504 

PIJP505 PIJP506 

PIJP507 PIJP508 

COJP5 

PIJP601 PIJP602 

COJP6 

PILD301 

PILD302 

COLD3 

PIR2901 

PIR2902 
COR29 

PISB1301 PISB1302 
COSB13 

PISB2001 PISB2002 

COSB20 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU70EP 

COU7 

PIU801 

PIU802 PIU803 

PIU804 

COU8 

PIJP601 PISB1302 

PISB2001 PISB2002 

PIC2502 PIC2602 

PIJP502 

PIJP504 

PIJP506 

PIJP508 

PIR2902 

PIU701 

PIU706 

PIJP501 

PIJP507 

PIC2902 

PIJP503 

PIU802 

PIU804 

PIJP505 

PIC2401 PIC2501 PIC2601 PIC2701 

PIC2801 PIC2901 

PILD302 

PIU702 PIU70EP 

PIU801 

PIC2402 PIC2702 
PISB1301 PIU704 

PILD301 

PIR2901 

PIU703 

PIU705 

PIJP602 

PIC2802 
PIU803 
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SM
PS_V

1
SM

PS_EN

SM
PS_PG

SM
PS_SW

V
O

U
TV

D
D

U13 AND U14 ARE EXCLUSIVELY POPULATED

VDD

VDD_1V2

VDD

VDD_MCU

SB76

SB79 DNF
SB80

SB87

SB89

SB92

SB93

SB29

SB86 DNF
SB95

SB83DNF

SB90 DNF

SB91 DNF

SB94 DNF

SB82 DNF

SB81 DNF

0R
R44

DNF

SB31 DNF
SB46

SB39

SB30

SB51 DNF

10uF
C49

10uF
C51100nF

C50

ST1PS01EJR

ENB2 SW C3

VINA3 PG E1

VOUT E3

D1A1

D0C1

GND D2

U14

DNF

VDD_SMPS_1V8

ADP5301ACBZ-2-R7

ENA3 SW A1PVINA2

PGNDB1

FB C2

VID C3SYNC/MODEB3

VOUTOK C1AGNDB2

U13

SMPS_PG
ST1PS02D1QTR

EN12 SW 3

VIN2 PG 7

VOUT 5

D110

D09

G
N

D
4

D211

CL8

VOUT2 6

AUX 1

U12

DNF

2.2uH 2.6A 0.100R

L3

2.2uH 2.6A 0.100R

L1

SB42
DNF

VDD_IN_SMPS

VDD_SMPS_1V8

SB88

SMPS_V1

SMPS_EN

SMPS_PG

SMPS_SW

VOUTVDD

VOUTVDD

VDD

Configuration:
Closed: when VDD_MCU is provided from U13 or U14
Open: when VDD_MCU is provided from VDD or CN11

VDD_MCU table
VDD_MCU= VDD

VDD_MCU = 1V8

VDD_MCU = VOUTVDD

JP7 SB87

Open

Open

Open

[3-2]

Closed

SYNC/MODE table
PWM MODE

HYSTERESIS MODE

SB79 SB80

Closed Open

Open Closed

U11 AND U12 ARE EXCLUSIVELY POPULATED VDD_1V2 table SB46 SB51 SB39

Closed Open Open

Open Open

Open Open

Closed

Closed

Comment on this part are for Ext 1V2 SMPS configuration

Header 8x1

2 1345678

CN11

DNF

ST1PS02D MODE
V DEFAULT

V Middle

V HIGH

SB91 SB90 SB82

OpenOpen

Open

Open

Closed

Closed

SB94

Open

SB81

Open

Closed

VOUT

1V10

1V15

Open ClosedClosed

Closed

OpenOpen 1V20

D0 D1

19K6R43

1M

R40
DNF

10uF
C44 10uF

C37

100nF
C43

PA[0..15]PA[0..15]

PA4

PA5

PA6

PA7

SB85 DNF
SB84

SMPS_SW

V
O

U
TCO

RE

VOUTCORE

10uF
C42DNF

VDD_SMPS_1V2

SB43 DNF
VDD_SMPS_1V2

SB43

Closed Open Open Open

Open

Open

Open

330RR38

NRST

3M3
R37

HW8

JP8 VDD_IN_SMPS

VDD_1V2_SW

VOUT2

VOUTCORE

Header 3x1

2
1

3

JP7

HW7
[1-2]

TS3A44159PWR

COM114

COM22

IN1-216

COM36

COM410

NC1 15NO1 13

NC2 3NO2 1

NC3 7NO3 5

NC4 11NO4 9

VCC12 GND 4

IN3-48

U10

Default

JP7[1-2]: NO SMPS SELECTION, VDD = VDD_MCU

JP7[3-2]: SMPS SELECTION, VDD_MCU = 1V8

EXTERNAL SMPS SELECTION: VDD_MCU = FROM CN11

Default: JP7[1-2]

JP8 selection: DEFAULT: CLOSED
Closed to select 1V2 power Default
Open for legacy configuration

Opt0: Rvid= 19.6K VOUT= 1V8

Opt1: Rvid= 25.5K VOUT= 1V1

SB83: DEFAULT OPEN
closed: VID Short to PVIN: 
ADP5301 Opt1: VOUT=1V3

VDD_1V2 from U11 or U12 wo SW

VDD_1V2 from U11 or U12 or CN11+SW

VDD_1V2 from U12 VOUT2

VDD_1V2 from CN11 VOUTCORE wo SW

SB30: DEFAULT CLOSED
Closed:If ADI5301 is used or ST1PS02 VOUT is used
Open: If ST1PS02 VOUT2 is used, or Ext SMPS on CN11

SB31: DEFAULT OPEN
Open: when SB30 is closed
Closed: If using External 
SMPS on CN11 and U8 is 
needed

EXTERNAL SMPS SELECTION VOUTCORE FROM CN11

Default

EXTERNAL SMPS SELECTION FROM CN11

25K5
R39

SB96 DNF
SB97 DNF

SB96 SB97

D2

VDD_MCU_SELECTION

SMPS SELECTION, VDD_1V2

ClosedOpen
0 0 0

Open Closed

Open Closed
0

0

1 0

0 1

ENA3 SW A1PVINA2

PGNDB1

FB C2

VID C3SYNC/MODEB3

VOUTOK C1AGNDB2

ADP5301ACBZ-3-R7U11

PIC3701 

PIC3702 
COC37 

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4901 

PIC4902 
COC49 

PIC5001 

PIC5002 
COC50 

PIC5101 

PIC5102 
COC51 

PICN1101 PICN1102 PICN1103 PICN1104 PICN1105 PICN1106 PICN1107 PICN1108 

COCN11 

COHW7 

COHW8 

PIJP701 

PIJP702 

PIJP703 

COJP7 

PIJP801 PIJP802 

COJP8 
PIL101 PIL102 

COL1 

PIL301 PIL302 

COL3 

PIR3701 

PIR3702 
COR37 

PIR3801 PIR3802 
COR38 

PIR3901 

PIR3902 
COR39 

PIR4001 PIR4002 
COR40 

PIR4301 PIR4302 
COR43 

PIR4401 

PIR4402 
COR44 

PISB2901 PISB2902 

COSB29 

PISB3001 PISB3002 
COSB30 

PISB3101 PISB3102 
COSB31 

PISB3901 PISB3902 
COSB39 

PISB4201 PISB4202 

COSB42 

PISB4301 PISB4302 
COSB43 

PISB4601 PISB4602 
COSB46 

PISB5101 PISB5102 
COSB51 

PISB7601 PISB7602 
COSB76 

PISB7901 PISB7902 
COSB79 

PISB8001 PISB8002 
COSB80 

PISB8101 PISB8102 
COSB81 

PISB8201 PISB8202 
COSB82 

PISB8301 

PISB8302 
COSB83 

PISB8401 PISB8402 
COSB84 

PISB8501 PISB8502 
COSB85 

PISB8601 PISB8602 
COSB86 

PISB8701 PISB8702 
COSB87 

PISB8801 PISB8802 
COSB88 

PISB8901 PISB8902 
COSB89 

PISB9001 PISB9002 
COSB90 

PISB9101 PISB9102 
COSB91 

PISB9201 PISB9202 
COSB92 

PISB9301 PISB9302 
COSB93 

PISB9401 PISB9402 
COSB94 

PISB9501 PISB9502 
COSB95 

PISB9601 PISB9602 
COSB96 

PISB9701 PISB9702 
COSB97 

PIU1001 PIU1002 

PIU1003 

PIU1004 

PIU1005 PIU1006 

PIU1007 

PIU1008 

PIU1009 PIU10010 

PIU10011 

PIU10012 

PIU10013 PIU10014 

PIU10015 

PIU10016 

COU10 

PIU110A1 PIU110A2 

PIU110A3 

PIU110B1 

PIU110B2 

PIU110B3 

PIU110C1 

PIU110C2 

PIU110C3 

COU11 

PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 

PIU1207 

PIU1208 

PIU1209 

PIU12010 

PIU12011 

PIU12012 

COU12 

PIU130A1 PIU130A2 

PIU130A3 

PIU130B1 

PIU130B2 

PIU130B3 

PIU130C1 

PIU130C2 

PIU130C3 

COU13 

PIU140A1 

PIU140A3 

PIU140B2 

PIU140C1 

PIU140C3 

PIU140D2 

PIU140E1 

PIU140E3 

COU14 

PIC3701 

PIC4201 

PIC4301 PIC4401 

PIC4901 PIC5001 
PIC5101 

PICN1108 

PIR3701 

PIR3901 

PIR4302 

PIR4401 

PISB8001 

PISB8101 

PISB8201 

PISB9501 

PISB9701 

PIU1004 

PIU1007 

PIU110B1 

PIU110B2 

PIU1204 

PIU130B1 

PIU130B2 

PIU140A1 

PIU140C1 

PIU140D2 

PIC4902 PIC5002 

PISB7602 

PISB7901 

PIU130A2 

PIU130A3 

PIU140A3 

PIU140B2 

PIL101 PIU110A1 

PIU1203 

PIL301 

PIU130A1 

PIU140C3 

PIR3702 
PIR3801 

PIU1006 

PIU10016 

PIR3902 PISB8302 

PIU110C3 

PIR4301 PIU130C3 

PIR4402 
PIU1208 
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