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CLN 1CLP 2INFET3

DCIN4

ACP5

FBDIV 10

SHDN6

CHRG7

ICL8

Vfb 9

GND 21

BAT 11

ITH12

PROG13

CSN 14

CSP 15

BGATE 16

INTVdd 17

SW 18

TGATE 19

BOOST 20

U1

LTC4012CUF#PBF

G
D S

Q1

IRFR5305TRLPBFC1
33uF 63V

C2
0.1uF 50V C3

0.1uF 50V

V_24V

GND

GND GND

TP5
TP6
TP7

V_24V

TP8
R9

6.04KOhm
C15

0.1uF 50V

GND

R10 3.01KOhm

R11 3.01KOhm

G
D

S

Q2
AOD454A

G
D

S

Q3

AOD454A

L1

8.2uH

R13
26.7KOhm

C164.7nF 50V

GND

C8

0.1uF 50V

R3 5.1KOhm

C9
0.1uF 50V

D2
MMSD4148

GND

C11

10uF 50V

C12
10uF 50V C14

10uF 50V

C13
10uF 50V

GND

VBATT

R14

18.2KOhm

R12

300KOhm
C17

10pF 50V

TP2

TP4

TP9

TP3

TP1

C4
10uF 50V

C5
10uF 50V

C6
10uF 50V

C7
10uF 50V

GND

CHARGER AND POWER PATH CONTROLLER

From 300W Power supply brick

24V,12A

21.5V (max), 5s2p Battery

Vin

D3
MBRS340T3G

D1

SK84L-TP

R8

0.027 Ohm

R1

0.008 Ohm

24V,12.5A(max)

G
D

S Q12
DMP21D5UFB4-7B

G
D

S Q13
DMP21D5UFB4-7B

G
D

S Q14
DMP21D5UFB4-7B

ACP
CHRG
ICL

ACP CHRG ICL

G
R

EE
N

LED1
APT1608MGC

Y
el

lo
w

LED2
APT1608SYCK

Y
el

lo
w

LED3
APT1608SYCK

R70
150R

GND GND GND

AC Present 
Indicator

AC Adapter 
Input current
limiting

Indicates 
charging 
status

R71
150R

R72
150R

VCC_3V3

VCC_3V3

BATTERY CONNECTOR

Vin

GND

BATT_MINUS

4012fa.pdf , Page 17 , Programming LTC4012 Output 
Voltage 

Vbat = 1.2085V*(R1+R2)/R2

Vbat = 1.2085*(300+18.2)/18.2 = 21.13

Charging voltage set to 21.13V, since Vpeak for battery 
is 21.75V

4012fa.pdf , Page 18 , Programming Input Current Limit 

Rcl = 100mV/Ilim 

Rcl = 0.1/12.5 = 0.008 Ohm

4012fa.pdf , Page 17 , Programming Charge Current 

Ichrg = Rin/Rsens*(1.2085/Rprog - 11.67uA)
 
Ichrg = 3.01K/0.04*(1.2085/26.7K - 11.67uA) = 2.5 A

CLP CLN

CSP

CSN

Traces CLP , CLN should be routed in parallel

Traces CSP , CSN should be routed in parallel

C10

2.2uF 50V

R4
200KOhmR6

100K
DNP

R5
100K

VBATT

R2
10K 1%

R7
100K

TP31

TP29

TP30

11

22

33

J9

0039301039

TP34
TP35

TP, HOLE 2.2mm, PAD 3.5mm

TP33

TP, HOLE 2.2mm, PAD 3.5mm

TP36

PIC101

PIC102
COC1

PIC201

PIC202
COC2 PIC301

PIC302
COC3 PIC401

PIC402
COC4

PIC501
PIC502

COC5
PIC601
PIC602

COC6
PIC701
PIC702

COC7

PIC801

PIC802
COC8

PIC901
PIC902

COC9PIC1001

PIC1002
COC10 PIC1101

PIC1102
COC11

PIC1201

PIC1202
COC12

PIC1301

PIC1302
COC13PIC1401

PIC1402
COC14

PIC1501 PIC1502
COC15

PIC1601

PIC1602
COC16

PIC1701

PIC1702 COC17

PID101 PID102

COD1

PID201

PID202
COD2

PID301

PID302
COD3

PIJ901

PIJ902

PIJ903

COJ9

PIL101 PIL102

COL1

PILED101

PILED102
COLED1

PILED201

PILED202
COLED2

PILED301

PILED302
COLED3

PIQ101

PIQ103PIQ104

COQ1

PIQ201

PIQ203

PIQ204 COQ2

PIQ301

PIQ303

PIQ304 COQ3

PIQ1201

PIQ1202

PIQ1203 COQ12

PIQ1301

PIQ1302

PIQ1303 COQ13

PIQ1401

PIQ1402

PIQ1403 COQ14

PIR101PIR101A PIR102PIR102A
COR1

PIR201

PIR202
COR2

PIR301

PIR302
COR3

PIR401

PIR402
COR4

PIR501

PIR502
COR5

PIR601

PIR602
COR6

PIR701

PIR702
COR7

PIR801PIR801APIR802PIR802A
COR8

PIR901PIR902

COR9

PIR1001PIR1002
COR10

PIR1101PIR1102

COR11

PIR1201

PIR1202
COR12

PIR1301

PIR1302
COR13

PIR1401

PIR1402
COR14

PIR7001

PIR7002
COR70

PIR7101

PIR7102
COR71

PIR7201

PIR7202
COR72

PITP101
COTP1

PITP201
COTP2

PITP301
COTP3

PITP401
COTP4

PITP501COTP5
PITP601COTP6
PITP701COTP7
PITP801COTP8

PITP901COTP9

PITP2901COTP29

PITP3001
COTP30

PITP3101COTP31

PITP3301
COTP33

PITP3401

COTP34

PITP3501
COTP35

PITP3601
COTP36

PIU101

PIU102PIU103

PIU104

PIU105

PIU106

PIU107

PIU108

PIU109

PIU1010

PIU1011

PIU1012

PIU1013

PIU1014

PIU1015

PIU1016

PIU1017

PIU1018

PIU1019

PIU1020

PIU1021

COU1

PIQ1201

PIR601

PITP501 PIU105
NL\A\C\P\

PIQ1301

PIR501

PITP601 PIU107

NL\C\H\R\G\
PIQ1401

PIR701

PITP701 PIU108

NL\I\C\L\

PIJ903

PIR102A

PIR302
NLCLN

PIC802

PIR101A

PIU102

NLCLP

PIR801A

PIR1101
NLCSN

PIR802A

PIR1001
NLCSP

PIC102 PIC202 PIC302
PIC402 PIC502 PIC602 PIC702

PIC1001

PIC1102 PIC1202 PIC1302
PIC1402

PIC1501

PIC1602

PID301
PIQ303

PIR201

PIR1301

PIR1401

PIR7001 PIR7101 PIR7201

PITP2901

PITP3501

PITP3601

PIU1021

PIC801

PIR301

PIU101

PIC901 PID302
PIL101

PIQ203

PIQ304
PITP301

PIU1018

PIC902PID202
PIU1020

PIC1002PID201
PIU1017

PIC1101 PIC1201 PIC1301
PIC1401

PID101PIR801

PIU1011

PIC1502 PIR902

PIC1601 PIR1302
PITP3101 PIU1013

PIC1701PIR1202 PITP3001PIU1010

PIC1702PIR1201

PIR1402
PITP901

PIU109

PIJ902

PIL102 PIR802PITP401

PILED101

PIQ1202

PILED102

PIR7002

PILED201

PIQ1302

PILED202

PIR7102

PILED301

PIQ1402

PILED302

PIR7202

PIQ101

PIU103

PIQ103 PIR101

PIQ201

PIU1019

PIQ301

PIU1016

PIR401

PITP801 PIU106

PIR901 PIU1012

PIR1002PIU1015

PIR1102PIU1014

PIC401 PIC501 PIC601 PIC701

PIQ204

PIR102

PIR402

PITP101

PID102

PIJ901

PIQ1203 PIQ1303 PIQ1403

PIR502PIR602 PIR702

PIC101 PIC201 PIC301
PIQ104

PIR202

PITP201

PITP3301

PITP3401

PIU104
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G
D

S

Q7
IRFR5305TRLPBF

G
D

S Q8
IRFR5305TRLPBF

VBATT

Vsys

V19V

Vin

(Battery voltage from 18.5V to 21.5V)

TP12

TP13

TP10

TP11

To NUCS,regulators,etc

Vsys

Vsys

Vsys

GND

NUC1 CONNECTOR

NUC2 CONNECTOR

NUC3 CONNECTOR

R67

0.0Ohm

R68

0.0Ohm

R69

0.0Ohm

D4

VB20100S-E3/8W

D5
MMSZ5248BS-7-F

D6
MMSZ5248BS-7-F

DNP
R53

0.0 Ohm
DNP
R76

0.0 Ohm

The shorting bars on this page cannot 
be too thin 
otherwise it will act 
as a fuse with the 
high current flowing.
This should carry atleast 10A current

NUC CONNECTORS

1

2
3
4

P1

PJ-063BH

1

2
3
4

P2

PJ-063BH

1

2
3
4

P3

PJ-063BH

R54
100K

PID403 PID404

COD4

PID501

PID502
COD5

PID601

PID602
COD6

PIP101

PIP102

PIP103

PIP104

COP1

PIP201

PIP202

PIP203

PIP204

COP2

PIP301

PIP302

PIP303

PIP304

COP3

PIQ701

PIQ703

PIQ704 COQ7

PIQ801

PIQ803

PIQ804

COQ8

PIR5301 PIR5302

COR53

PIR5401

PIR5402
COR54

PIR6701 PIR6702

COR67

PIR6801 PIR6802

COR68

PIR6901 PIR6902

COR69

PIR7601 PIR7602
COR76

PISB301PISB302

COSB3
PISB401PISB402
COSB4

PITP1001
COTP10

PITP1101COTP11

PITP1201 COTP12

PITP1301
COTP13

PIP102

PIP103

PIP104

PIP202

PIP203

PIP204

PIP302

PIP303

PIP304

PID403PIR5302

PISB302

PID404

PIQ704

PIR7601

PISB401
PITP1001

PITP1101

PID501

PID601

PIQ701

PIQ801

PIR5401 PID502

PID602

PIQ703

PIQ803

PITP1201

PIP101PIR6702

PIP201PIR6802

PIP301PIR6902

PIR5301

PISB301

PIQ804

PITP1301

PIR5402

PIR6701

PIR6801

PIR6901

PIR7602

PISB402
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SYNC2

M/S3

ENABLE1

RT4

Tp
ad

21

SS5

TRK6

FB7

COMP8

AGND9

VDD10

UVLO 20

VIN 19

BOOT 18

HDRV 17

SW 16

VBP 15

LDRV 14

PGND 13

ILIM 12

PGOOD 11

U4 TPS40170RGYT

5

4

1

G
D

S

23
6 7 8

Q4
FDMS8025S

5

4

1

G
D

S

23
6 7 8

Q5
FDMS8025S

L2

8.2uH

R28
300KOhm

R30
40.2KOhm

R27
200KOhm

R29
22.1KOhmC28

1000pF 50V

R31

31.6KOhm
C30

33nF 50V

DNP

R33
200KOhm

DNP
C35

100pF 50V

R38

324Ohm

C38
270pF 50V

C37
8200pF 50V

R35
3.65KOhm

C31

100uF 35V
C34

10uF 50V
C33

10uF 50V

GND

C40

2700pF 50V

R39

10.7 KOhm

C25

1uF 50V

GND

Place close to Vin.
C26

39uF 35V

C27

39uF 35V

V19V

V_24V

C29 0.1uF 50V

C32
4.7uF 50V

R37

10.5KOhm

C39

1000pF 50V

C36
1uF 50V

Place very close to Vdd pin

AGND

AGND GND

Connect AGND and GND at a single point
Connect AGND and GND to Tpad with 10 mils trace under the IC

19V REGULATOR FOR SYSTEM POWER

V
D

D
_V

R

TP18

TP17

TP16

TP14

TP15

TP19

Fsw = 300 Khz.

Inductor is set to Ipp = 1.6A (max current is 12A)

Best operation from 4 A to 7 A output current.

UVLO ratio will cause shutdown at 10V.
EN ratio  will disable regulator at 6V.

Vout p-p = 270mVp-p

DNP
R73

0.0 Ohm

This cannot be too thin 
otherwise it will act 
as a fuse with the 
high current flowing.
This should carry atleast 
10A current

From adapter/power path

To isolation switch

GND is power ground

The shorting bars on this page cannot 
be too thin 
otherwise it will act 
as a fuse with the 
high current flowing.
This should carry atleast 10A current

V
D

D
_V

R

R34

10K

R36
10K

R32

10K

GND

R82

0R

TP32

D
N

PR83
10K

DNP

C71
1000pF 50V

DNP

R99
1RC78

1uF 50V

GND

DNP

C82
39uF 35V

GND

V_24V

DNP

C79
2.2uF 100V

DNP

C80
2.2uF 100V

V_24V V_24V

GND GND

PIC2501 PIC2502

COC25
PIC2601

PIC2602

COC26 PIC2701

PIC2702

COC27

PIC2801
PIC2802

COC28

PIC2901PIC2902COC29

PIC3001
PIC3002

COC30

PIC3101
PIC3102

COC31

PIC3201

PIC3202
COC32 PIC3301

PIC3302
COC33

PIC3401
PIC3402

COC34PIC3501

PIC3502
COC35 PIC3601

PIC3602
COC36

PIC3701

PIC3702
COC37

PIC3801

PIC3802
COC38

PIC3901

PIC3902
COC39

PIC4001 PIC4002

COC40

PIC7101

PIC7102
COC71

PIC7801

PIC7802
COC78

PIC7901

PIC7902
COC79

PIC8001

PIC8002
COC80

PIC8201

PIC8202

COC82
PIL201 PIL202

COL2

PIQ401PIQ402PIQ403

PIQ404

PIQ405 PIQ406 PIQ407 PIQ408
COQ4

PIQ501PIQ502PIQ503

PIQ504

PIQ505 PIQ506 PIQ507 PIQ508
COQ5

PIR2701

PIR2702
COR27

PIR2801

PIR2802
COR28

PIR2901

PIR2902
COR29

PIR3001

PIR3002
COR30

PIR3101

PIR3102
COR31

PIR3201PIR3202

COR32PIR3301

PIR3302

COR33

PIR3401PIR3402

COR34

PIR3501

PIR3502

COR35
PIR3601

PIR3602

COR36

PIR3701

PIR3702
COR37PIR3801

PIR3802

COR38

PIR3901 PIR3902
COR39

PIR7301 PIR7302

COR73

PIR8201 PIR8202
COR82

PIR8301

PIR8302

COR83

PIR9901

PIR9902
COR99

PISB101PISB102

COSB1

PISB201PISB202
COSB2

PISB501PISB502

COSB5

PITP1401
COTP14

PITP1501
COTP15

PITP1601
COTP16

PITP1701
COTP17

PITP1801
COTP18

PITP1901
COTP19

PITP3201
COTP32

PIU401

PIU402

PIU403

PIU404

PIU405

PIU406

PIU407

PIU408

PIU409

PIU4010

PIU4011

PIU4012

PIU4013

PIU4014

PIU4015

PIU4016

PIU4017

PIU4018

PIU4019

PIU4020

PIU4021

COU4

PIC3002

PIC3502
PIC3602

PIR3001

PIR3101

PIR3802

PISB201

PIU409

PIU4021

PIC2502
PIC2602 PIC2702

PIC2802

PIC3102PIC3201 PIC3302 PIC3402

PIC3902

PIC7102

PIC7802

PIC7902 PIC8002PIC8202

PIQ501PIQ502PIQ503

PIR2901

PIR3701

PIR8302

PISB202

PITP1801

PIU4013

PIC2501

PIR9901
PISB501

PIU4019

PIC2601 PIC2701

PIC7801

PIQ405 PIQ406 PIQ407 PIQ408

PIR2702
PIR2802

PIR7302

PIR8201

PIR9902

PISB102

PISB502

PITP1401

PIC2801

PIR2701

PIR2902
PIU4020

PIC2901

PIL201

PIQ401PIQ402PIQ403

PIQ505 PIQ506 PIQ507 PIQ508

PIU4016

PIC2902PIU4018

PIC3001
PIU405

PIC3202

PIU4015

PIC3501
PIR3302

PIC3701

PIC3801

PIU408

PIC3702

PIR3501PIC3802

PIC4001

PIR3402

PIR3502

PIR3801 PITP1901

PIU407

PIC3901 PIR3702

PIU4012

PIC4002 PIR3901

PIC7101
PIQ504

PIR8301

PITP1701PIU4014

PIQ404
PITP3201

PIU4017

PIR2801

PIR3002

PIU401

PIR3102
PITP1501 PIU404

PIR3202
PIR3301

PIU406

PIR3601

PIU4011

PIR8202 PIU403

PIU402

PIC3101PIC3301 PIC3401

PIL202

PIR3401

PIR3902

PITP1601
PIC7901 PIC8001PIC8201

PIR7301

PISB101

PIC3601

PIR3201

PIR3602

PIU4010

NLVDD0VR
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R46
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Battery Gauge

GND

See bq34z100.pdf , page 26 , 29

Rseries =  16500Ohm*(Vin max mV - 900 mV) /900 mV
Vin max = 21.5V

Rseries  368.5 kOhm

See bq34z100.pdf , page 29 , Step4

To ensure accurate current measurement, the input voltage generated 
across the current sense resistor should
not exceed +/–125 mV.

Rcurr sense = 0.01Ohm -> Max current = +-12.5A
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V5V_PC

100 Ohm differential pair matched length for all data lines
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External Monitor

From NUC1 (Master)
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D3_N
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A-SDA
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A-CEC

B-CEC
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B-SDA
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SDA
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A-D0_P
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B-D1_P
B-D1_N

B-D2_N
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A-D3_N
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V
C

C
1

1
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SDA4
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D1-8
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D2+10
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D3-13
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CEC15

SEL116

SEL217

CEC_A 18HPD_A 19

CEC_B 20HPD_B 21

D3-B 22D3+B 23D2-B 24D2+B 25D1-B 26D1+B 27D0-B 28D0+B 29

NC30

D3-A 31D3+A 32D2-A 33D2+A 34D1-A 35D1+A 36D0-A 37D0+A 38

SDA_B 39SCL_B 40

SDA_A 41SCL_A 42

TP
A

D
43

U10
TS3DV642RUAR

R97 0R

DNPR98 0R

D2_P
D2_N

D0_N
D0_P

Note: D0 and D2 are swap for ease of routing

D0_P
D0_N

D2_N
D2_P

A-D0_N
A-D0_P

A-D2_P
A-D2_N

B-D0_N
B-D0_P

B-D2_P
B-D2_N

VCC_3V3

VCC_3V3

R95
1K

The data lines need to be 100% matched in lengths and impedance. Wherever necessary use waves.
Follow eval board layout closely.
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PIJ1013
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PIJ1015

PIJ1016

PIJ1017
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PIJ304

PIJ305
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PIJ308
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PIJ3013
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PIJ3018

PIJ3019
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PIR9502
COR95
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PIU1008
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PIU10033
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PIU10037

PIU10038

PIU10039

PIU10040

PIU10041

PIU10042

PIU10043
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PIJ1013

PIU10018
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PIU10037
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PIU10038
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PIJ309

PIU10024
NLB0D20N
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PIJ209
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PIJ2012
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PIJ2010
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PIJ108

PIJ1011
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PIU10014
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PIJ2014
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PIR9802 PIU10017
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PIR9702 PIU10016
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PIJ2015
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NLSCL

PIJ2016

PIU1004

NLSDA
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PIJ2018

PIJ3018
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RST1

GND2

SET3 DIV 4

V+ 5

OUT 6
U5

LTC6995IS6-2#TRMPBF

VCC_3V3

GND

R87

150K Ohm

R86
976KOhm

R88
182KOhm

GND

C72
0.1uF

GND

G
D

S

Q16
BSH205,215

R84

100K

G
D S

Q15
DMG3420U-7 R85

100K

GND

ON/OFF_NUC2

RST1

GND2

SET3 DIV 4

V+ 5

OUT 6
U9

LTC6995IS6-2#TRMPBF

GND

R90

301K Ohm

R89
976KOhm

R91
182KOhm

GND

C73
0.1uF

GND

ON/OFF_NUC3

+5V_NUC1

Reset is inactive as tied to ground.

When NUC1 powers on, +5V_NUC1 
goes high to 5V.
This causes 3.3V applied to U5 & U9
Since DIVCODE<8, POL = 0

Output will be held low for 
tstart+tdelay before it goes high 
again and output is disabled.

This output is connected to the 
ON/OFF switch point of the NUC2 
and NUC3.

tout for NUC2  100msec

tout for NUC3  200msec ON/OFF_NUC2
ON/OFF_NUC3

+5V_NUC1

GND

R93
0R

R92

0R

R94

0R

1
2
3
4

P8

DF13-4P-1.25V(20)

PIC7201

PIC7202 COC72

PIC7301

PIC7302 COC73

PIP801

PIP802

PIP803

PIP804

COP8

PIQ1501

PIQ1502PIQ1503

COQ15
PIQ1601

PIQ1602

PIQ1603
COQ16

PIR8401 PIR8402

COR84

PIR8501

PIR8502
COR85

PIR8601

PIR8602
COR86

PIR8701 PIR8702

COR87

PIR8801

PIR8802
COR88

PIR8901

PIR8902
COR89

PIR9001 PIR9002

COR90

PIR9101

PIR9102
COR91

PIR9201PIR9202
COR92

PIR9301

PIR9302
COR93

PIR9401PIR9402
COR94

PIU501

PIU502

PIU503 PIU504

PIU505

PIU506

COU5

PIU901

PIU902

PIU903 PIU904

PIU905

PIU906

COU9
PIP801

PIQ1501 PIR8501

NL05V0NUC1

PIC7201

PIC7301

PIP802

PIQ1502 PIR8502

PIR8801

PIR9101

PIU501

PIU502

PIU901

PIU902

PIC7202

PIQ1603
PIR8602

PIR9302

PIU505

PIC7302PIR8902

PIR9301

PIU905

PIQ1503PIQ1601

PIR8402

PIR8601

PIR8802

PIU504PIR8701

PIR9202PIU506

PIR8702 PIU503

PIR8901
PIR9102

PIU904PIR9001

PIR9402PIU906

PIR9002 PIU903

PIP803

PIR9201

NLON0OFF0NUC2

PIP804

PIR9401

NLON0OFF0NUC3

PIQ1602
PIR8401
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V5V_PC_2 From NUC2

TMDS Data2 Shield 2

TMDS Data2+ 1

TMDS Clock+/Data 3+ 10

TMDS Data2- 3

TMDS Data1+ 4

TMDS Clock Shield 11

TMDS Data1 Shield 5

TMDS Data0+ 7

TMDS Data0 Shield 8

TMDS Data0- 9

TMDS Data1- 6
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TMDS Data2 Shield 2

TMDS Data2+ 1
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TMDS Data2- 3

TMDS Data1+ 4

TMDS Clock Shield 11

TMDS Data1 Shield 5

TMDS Data0+ 7

TMDS Data0 Shield 8

TMDS Data0- 9

TMDS Data1- 6

HDMI TYPE A

TMDS Clock-/Data3- 12
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SCL 15
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+5 V Power18
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TMDS Data2-3

TMDS Data1+4

TMDS Clock Shield11

TMDS Data1 Shield5

TMDS Data0+7

TMDS Data0 Shield8

TMDS Data0-9

TMDS Data1-6

HDMI TYPE A
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SCL15
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+5 V Power 18
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J6_D3_N

J4_D2_P
J4_D2_N

J4_D1_P
J4_D1_N

J4_D0_P
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J4_D3_P
J4_D3_N

-D 2

VBUS 1

SHIELD 10

+D 3

GND 4

SHIELD 11

StdA_SSRX- 5

GND_DRAIN 7

StdA_SSTX- 8

StdA_SSTX+ 9
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SHIELD10
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GND_DRAIN7

StdA_SSTX-8
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SHIELD_USB SHIELD_USB SHIELD_USB SHIELD_USB

From NUC1
IN 1 OUT 1

From NUC1
IN 2 OUT 2

PASS THROUGH USB

USB2_N
USB2_P

USB3_N
USB3_P

USB2_SSRX_N

GND GND

USB2_SSRX_P

USB2_SSTX_N
USB2_SSTX_P

GND GND

USB3_SSRX_N
USB3_SSRX_P

USB3_SSTX_N
USB3_SSTX_P

GND GND

GND GND

PIJ401

PIJ402

PIJ403

PIJ404
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PIJ407
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PIJ409

PIJ4010
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PIJ4013

PIJ4014

PIJ4015

PIJ4016

PIJ4017

PIJ4018

PIJ4019
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COJ4

PIJ501

PIJ502

PIJ503

PIJ504

PIJ505

PIJ506

PIJ507

PIJ508

PIJ509

PIJ5010

PIJ5011

PIJ5012

PIJ5013

PIJ5014

PIJ5015

PIJ5016

PIJ5017

PIJ5018

PIJ5019

PIJ5020 PIJ5021 PIJ5022 PIJ5023

COJ5

PIJ601

PIJ602

PIJ603

PIJ604
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PIJ607
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PIJ609

PIJ6010

PIJ6011

PIJ6012

PIJ6013

PIJ6014

PIJ6015

PIJ6016

PIJ6017

PIJ6018

PIJ6019
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PIJ7010

PIJ7011

PIJ7012

PIJ7013

PIJ7014

PIJ7015

PIJ7016

PIJ7017
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PIJ7020 PIJ7021 PIJ7022 PIJ7023

COJ7

PIP401

PIP402
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