
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

F F

E E

D D

C C

B B

A A

REVISION DESCRIPTION DATE APPROVEDTHIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR  
HEREWITH IS THE PROPERTY OF APPLIED PHYSICS LAB -  
UNIVERSITY OF WASHINGTON.

Coversheet

91255B
Coversheet.SchDoc 1 14

TITLE

SIZE DWG NO.

FILE NAME SHEET OF

REV

98514
CAGE CODE

PROJECT

MARS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

APPROVALS DATE

ENG:

DSN:
K. ZACK

K.ZACK

8/21/2023

8/21/2023
CHK:

*

REFERENCE DOCUMENTS
BOM:

ASSY DWG:

FAB DWG:

PCB DWG: 91257
91265

91266

91267

B. SALMI

A

N187_R

P187_L

P187_R

N187_L

IGB Power Connector
IGB Power Connector.SchDoc

P187_L

N187_R
P187_R

N187_L

I_SEN
V_SEN

V1_L_ON
V2_L_ON
V1_R_ON
V2_R_ON

24V Bus Power Supply
24V Power Bus Supply.SchDoc

HPB_VICOR1_TEMP_F

HPB_CISCO2_CURRENT

HPB_VICOR2_TEMP_F

HPB_TEMP0_F

HPB_24V_CURRENT

HPB_TEMP2_F

HPB_CISCO1_EN

HPB_CISCO1_CURRENT

FAULT_MUX_A

HPB_CISCO2_EN

HPB_SYNCBOX_CURRENT

HPB_VICOR3_TEMP_F

HPB_ISO24V_CURRENT

HPB_TEMP1_F

HPB_SYNCBOX_EN

FAULT_MUX_B

HPB_24V_VOLTAGE

HPB_5V_VOLTAGE

FAULT_MUX_C

HPB_TEMP4_F

HPB_5V_CURRENT

HPB_TEMP3_F

FAULT_SENSE_HCB

24V_UNSWCH_BUS_CURRENT

DIO_SPARE_0
DIO_SPARE_1

DIO_SPARE_2
DIO_SPARE_3
DIO_SPARE_4
DIO_SPARE_5
DIO_SPARE_6
DIO_SPARE_7

HCB_MEDIA_EN

I2C_SCL
I2C_SDA

BAYCAT_3V3

HPB_MEDIA_CURRENT

Mezzanine Connector
Mezzanine Connector.SchDoc

I_SEN

24V ISO
24V Isolation.SchDoc

V_SEN
I_SEN

5V Power Supply
5V_POWER_SUPPLY.SchDoc

ISO_RS232_TX
ISO_RS232_RX

MVC Connector
MVC Connector.SchDoc

Cisco Switch 1
Cisco Switch 2
Sync Box

RS232_TX
RS232_RX

HPB_TEMP4

HPB_TEMP1
HPB_TEMP2
HPB_TEMP3

HPB_VICOR1_TEMP
HPB_VICOR2_TEMP
HPB_VICOR3_TEMP

24V_UNSWCH_BUS_CURRENT

MEDIA_OUT

SPARE_0_OUT
SPARE_1_OUT

Output Connectors
Output Connectors.SchDoc

FAULT_EN_C

FAULT_OUT

FAULT_EN_A

FAULT1

FAULT_EN_B

FAULT2
FAULT3
FAULT4

Fault Mux
Faults.SchDoc

CH3_OUT

CH2_EN

CH1_OUT

I_SEN_CH2
I_SEN_CH1

CH3_EN

I_SEN_CH3

CH1_EN

CH2_OUTDIO_SPARE_0
DIO_SPARE_1

HCB_MEDIA_EN

MEDIA_OUT

SPARE_0_OUT
SPARE_1_OUT

I_SEN_MEDIA

Switches
Switches.SchDoc

ISO_RS232_TXRS232_RX
RS232_TX ISO_RS232_RX

RS232 Isolator
RS232 Isolator.SchDoc

HPB_VICOR2_TEMP_F

HPB_TEMP0_F
HPB_TEMP1_F

HPB_VICOR1_TEMP_F

HPB_TEMP2_F

HPB_TEMP4_F
HPB_TEMP3_F

HPB_VICOR3_TEMP_F

HPB_TEMP4

HPB_TEMP1
HPB_TEMP2
HPB_TEMP3

HPB_VICOR1_TEMP
HPB_VICOR2_TEMP
HPB_VICOR3_TEMP

BAYCAT_3V3
I2C_SDA
I2C_SCL

Temperature
Temperature.SchDoc

M3

MH1

MH-M3
M3

MH2

MH-M3

M3

MH3

MH-M3

M3

MH4

MH-M3
M3

MH5

MH-M3

M3

MH6

MH-M3

M3

MH7

MH-M3
M3

MH8

MH-M3
M3

MH9

MH-M3
M3

MH10

MH-M3
M3

MH11

MH-M3

I2C_SDA
I2C_SCL

DIO_SPARE_0
DIO_SPARE_1

DIO_SPARE_2
DIO_SPARE_3
DIO_SPARE_4
DIO_SPARE_5
DIO_SPARE_6
DIO_SPARE_7

BAYCAT_3V3

I2C_GPIO
I2C_GPIO.SchDoc

CHASIS1

12
FB1

BLM18SG121TN1D

CHASIS2

12
FB2

BLM18SG121TN1D

PIFB101 PIFB102 

COFB1 
PIFB201 PIFB202 

COFB2 

PIMH101 

COMH1 

PIMH201 

COMH2 

PIMH301 

COMH3 

PIMH401 

COMH4 

PIMH501 

COMH5 

PIMH601 

COMH6 

PIMH701 

COMH7 

PIMH801 

COMH8 

PIMH901 

COMH9 

PIMH1001 

COMH10 

PIMH1101 

COMH11 

PIFB101 PIFB201 PIFB102 

PIMH601 

PIFB202 

PIMH301 

PIMH101 PIMH201 PIMH401 PIMH501 PIMH701 PIMH801 PIMH901 PIMH1001 PIMH1101 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

F F

E E

D D

C C

B B

A A

REVISION DESCRIPTION DATE APPROVEDTHIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR  
HEREWITH IS THE PROPERTY OF APPLIED PHYSICS LAB -  
UNIVERSITY OF WASHINGTON.

Mezzanine Connectors

91255B
Mezzanine Connector.SchDoc 2 14

TITLE

SIZE DWG NO.

FILE NAME SHEET OF

REV

98514
CAGE CODE

PROJECT

MARS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

APPROVALS DATE

ENG:

DSN:
K. ZACK

K.ZACK

8/21/2023

8/21/2023
CHK:

*

REFERENCE DOCUMENTS
BOM:

ASSY DWG:

FAB DWG:

PCB DWG: 91257
91265

91266

91267

B. SALMI

A

GND

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30

21
23
25
27
29

32 31
34 33
36 35
38 37
40 39
42 41
44 43
46 45
48 47
50 49
52 51
54 53
56 55
58 57
60 59
62 61
64 63

J1

ESQ-132-14-G-D

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30

21
23
25
27
29

32 31
34 33
36 35
38 37
40 39
42 41
44 43
46 45
48 47
50 49
52 51
54 53
56 55
58 57
60 59
62 61
64 63

J2

ESQ-132-14-G-D

IGB1_CHA_FET_EN

IGB1_CHB_FET_EN

IGB1_CHC_FET_EN

IGB1_CHD_FET_EN

IGB1_CHA_RLY_EN

IGB1_CHB_RLY_EN

IGB1_CHC_RLY_EN

IGB1_CHD_RLY_EN

IPB1_CHA_I

IPB1_CHB_I

IPB1_CHC_I

IPB1_CHD_I

IPB1_BOARD_TEMP

HPB_24V_VOLTAGE

HPB_24V_CURRENT

HPB_5V_VOLTAGE

HPB_5V_CURRENT

IPB2_CHA_I

IPB2_CHB_I

IPB2_CHC_I

IPB2_CHD_I

IPB2_BOARD_TEMP

IGB2_CHA_FET_EN

IGB2_CHB_FET_EN

IGB2_CHC_FET_EN

IGB2_CHD_FET_EN

IGB2_CHA_RLY_EN

IGB2_CHB_RLY_EN

IGB2_CHC_RLY_EN

IGB2_CHD_RLY_EN

IPB2_CHA_CURRENT_SET

IPB2_CHB_CURRENT_SET

IPB2_CHC_CURRENT_SET

IPB2_CHD_CURRENT_SET

IPB1_CHA_CURRENT_SET

IPB1_CHB_CURRENT_SET

IPB1_CHC_CURRENT_SET

IPB1_CHD_CURRENT_SET

HPB_CISCO1_CURRENT

HPB_CISCO2_CURRENT

HPB_SYNCBOX_CURRENT

HPB_ISO24V_CURRENT

24V_UNSWCH_BUS_CURRENT

HPB_VICOR1_TEMP
HPB_VICOR2_TEMP
HPB_VICOR3_TEMP
HPB_TEMP0
HPB_TEMP1
HPB_TEMP2
HPB_TEMP3
HPB_TEMP4

HPB_CISCO1_EN
HPB_CISCO2_EN
HPB_SYNCBOX_EN

GND

GND GND

FAULT_SENSE_IPB1

FAULT_MUX_A
FAULT_MUX_B
FAULT_MUX_C

FAULT_SENSE_IPB2
FAULT_SENSE_HCB

IPB1_RESET
IPB2_RESET

GF_SIG

IGB_TEMP_F
GF_AMP_TEMP_F
INPUT_FET_RIGHT_TEMP_F
INPUT_FET_LEFT_TEMP_F

GF_SOURCE_SEL_A
GF_SOURCE_SEL_B
GF_SOURCE_SEL_C
GF_SOURCE_SEL_EN
GF_ANNODE_SEL_EN
GF_CHASSIS_SEL_EN

FAULT_SENSE_HCB

MVC_R_CURRENT

MVC_L_CURRENT

MVC_R_VOLTAGE

MVC_L_VOLTAGE

HPB_CISCO1_CURRENT

HPB_CISCO2_CURRENT

HPB_SYNCBOX_CURRENT

HPB_ISO24V_CURRENT

24V_UNSWCH_BUS_CURRENT

HPB_24V_VOLTAGE

HPB_24V_CURRENT

HPB_5V_VOLTAGE

HPB_5V_CURRENT

FAULT_MUX_A

FAULT_MUX_C
FAULT_MUX_B

HPB_VICOR1_TEMP_F
HPB_VICOR2_TEMP_F
HPB_VICOR3_TEMP_F
HPB_TEMP0_F
HPB_TEMP1_F
HPB_TEMP2_F
HPB_TEMP3_F
HPB_TEMP4_F

HPB_CISCO1_EN
HPB_CISCO2_EN
HPB_SYNCBOX_EN

SYS_24V

I2C_SDA

I2C_SCL

HCB_MEDIA_EN

I2C_SDA

I2C_SCL

HCB_MEDIA_EN

DIO_SPARE_0
DIO_SPARE_1
DIO_SPARE_2
DIO_SPARE_3
DIO_SPARE_4
DIO_SPARE_5
DIO_SPARE_6
DIO_SPARE_7

DIO_SPARE_0
DIO_SPARE_1
DIO_SPARE_2
DIO_SPARE_3
DIO_SPARE_4
DIO_SPARE_5
DIO_SPARE_6
DIO_SPARE_7

BAYCAT_3V3 BAYCAT_3V3

HPB_MEDIA_CURRENT HPB_MEDIA_CURRENT

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 

PIJ1041 PIJ1042 

PIJ1043 PIJ1044 

PIJ1045 PIJ1046 

PIJ1047 PIJ1048 

PIJ1049 PIJ1050 

PIJ1051 PIJ1052 

PIJ1053 PIJ1054 

PIJ1055 PIJ1056 

PIJ1057 PIJ1058 

PIJ1059 PIJ1060 

PIJ1061 PIJ1062 

PIJ1063 PIJ1064 

COJ1 

PIJ201 PIJ202 

PIJ203 PIJ204 

PIJ205 PIJ206 

PIJ207 PIJ208 

PIJ209 PIJ2010 

PIJ2011 PIJ2012 

PIJ2013 PIJ2014 

PIJ2015 PIJ2016 

PIJ2017 PIJ2018 

PIJ2019 PIJ2020 

PIJ2021 PIJ2022 

PIJ2023 PIJ2024 

PIJ2025 PIJ2026 

PIJ2027 PIJ2028 

PIJ2029 PIJ2030 

PIJ2031 PIJ2032 

PIJ2033 PIJ2034 

PIJ2035 PIJ2036 

PIJ2037 PIJ2038 

PIJ2039 PIJ2040 

PIJ2041 PIJ2042 

PIJ2043 PIJ2044 

PIJ2045 PIJ2046 

PIJ2047 PIJ2048 

PIJ2049 PIJ2050 

PIJ2051 PIJ2052 

PIJ2053 PIJ2054 

PIJ2055 PIJ2056 

PIJ2057 PIJ2058 

PIJ2059 PIJ2060 

PIJ2061 PIJ2062 

PIJ2063 PIJ2064 

COJ2 

PIJ2018 
NL24V0UNSWCH0BUS0CURRENT 

PO24V0UNSWCH0BUS0CURRENT 

PIJ1018 
NLBAYCAT03V3 POBAYCAT03V3 

PIJ102 
NLDIO0SPARE00 

PODIO0SPARE00 
PIJ104 

NLDIO0SPARE01 
PODIO0SPARE01 

PIJ106 
NLDIO0SPARE02 

PODIO0SPARE02 
PIJ108 

NLDIO0SPARE03 PODIO0SPARE03 
PIJ1010 

NLDIO0SPARE04 PODIO0SPARE04 
PIJ1012 

NLDIO0SPARE05 PODIO0SPARE05 
PIJ1014 

NLDIO0SPARE06 
PODIO0SPARE06 

PIJ1016 
NLDIO0SPARE07 

PODIO0SPARE07 

PIJ2058 
NLFAULT0MUX0A POFAULT0MUX0A 

PIJ2060 
NLFAULT0MUX0B POFAULT0MUX0B 

PIJ2062 
NLFAULT0MUX0C POFAULT0MUX0C 

PIJ2055 
NLFAULT0SENSE0HCB 

POFAULT0SENSE0HCB 

PIJ2051 
NLFAULT0SENSE0IPB1 

PIJ2053 

NLFAULT0SENSE0IPB2 

PIJ2059 
NLGF0AMP0TEMP0F 

PIJ209 

NLGF0ANNODE0SEL0EN 

PIJ2011 
NLGF0CHASSIS0SEL0EN 

PIJ2047 
NLGF0SIG 

PIJ201 
NLGF0SOURCE0SEL0A 

PIJ203 
NLGF0SOURCE0SEL0B 

PIJ205 
NLGF0SOURCE0SEL0C 

PIJ207 
NLGF0SOURCE0SEL0EN 

PIJ1020 

PIJ1024 

PIJ1028 

PIJ1032 

PIJ1054 

PIJ1055 

PIJ1057 

PIJ1059 

PIJ1061 

PIJ1063 

PIJ204 

PIJ208 

PIJ2012 

PIJ2013 

PIJ2016 

PIJ2017 

PIJ2020 

PIJ2021 

PIJ2024 

PIJ2025 

PIJ2028 

PIJ2029 

PIJ2032 

PIJ2033 

PIJ2037 

PIJ2040 

PIJ2041 

PIJ2044 

PIJ2045 

PIJ2048 

PIJ2049 

PIJ2052 

PIJ2056 

PIJ1030 
NLHCB0MEDIA0EN 

POHCB0MEDIA0EN 

PIJ2034 
NLHPB05V0CURRENT 

POHPB05V0CURRENT 

PIJ2030 
NLHPB05V0VOLTAGE 

POHPB05V0VOLTAGE 

PIJ2026 
NLHPB024V0CURRENT POHPB024V0CURRENT 

PIJ2022 
NLHPB024V0VOLTAGE 

POHPB024V0VOLTAGE 

PIJ202 
NLHPB0CISCO10CURRENT 

POHPB0CISCO10CURRENT 

PIJ1049 
NLHPB0CISCO10EN 

POHPB0CISCO10EN 

PIJ206 
NLHPB0CISCO20CURRENT 

POHPB0CISCO20CURRENT 

PIJ1051 
NLHPB0CISCO20EN POHPB0CISCO20EN 

PIJ2014 
NLHPB0ISO24V0CURRENT POHPB0ISO24V0CURRENT 

PIJ2064 
NLHPB0MEDIA0CURRENT 

POHPB0MEDIA0CURRENT 

PIJ2010 

NLHPB0SYNCBOX0CURRENT 
POHPB0SYNCBOX0CURRENT 

PIJ1053 
NLHPB0SYNCBOX0EN 

POHPB0SYNCBOX0EN 

PIJ1044 
NLHPB0TEMP0 POHPB0TEMP00F 

PIJ1046 
NLHPB0TEMP1 POHPB0TEMP10F 

PIJ1048 
NLHPB0TEMP2 

POHPB0TEMP20F 
PIJ1050 

NLHPB0TEMP3 
POHPB0TEMP30F 

PIJ1052 
NLHPB0TEMP4 POHPB0TEMP40F 

PIJ1038 
NLHPB0VICOR10TEMP POHPB0VICOR10TEMP0F 

PIJ1040 
NLHPB0VICOR20TEMP POHPB0VICOR20TEMP0F 

PIJ1042 
NLHPB0VICOR30TEMP POHPB0VICOR30TEMP0F 

PIJ1026 
NLI2C0SCL 

POI2C0SCL 

PIJ1022 
NLI2C0SDA 

POI2C0SDA PIJ1021 
NLIGB10CHA0FET0EN 

PIJ1017 
NLIGB10CHA0RLY0EN 

PIJ1029 
NLIGB10CHB0FET0EN 

PIJ1025 
NLIGB10CHB0RLY0EN 

PIJ1037 
NLIGB10CHC0FET0EN 

PIJ1033 
NLIGB10CHC0RLY0EN 

PIJ1045 
NLIGB10CHD0FET0EN 

PIJ1041 
NLIGB10CHD0RLY0EN 

PIJ1023 

NLIGB20CHA0FET0EN 

PIJ1019 
NLIGB20CHA0RLY0EN 

PIJ1031 
NLIGB20CHB0FET0EN 

PIJ1027 
NLIGB20CHB0RLY0EN 

PIJ1039 
NLIGB20CHC0FET0EN 

PIJ1035 
NLIGB20CHC0RLY0EN 

PIJ1047 
NLIGB20CHD0FET0EN 

PIJ1043 
NLIGB20CHD0RLY0EN 

PIJ2057 
NLIGB0TEMP0F 

PIJ2063 
NLINPUT0FET0LEFT0TEMP0F 

PIJ2061 
NLINPUT0FET0RIGHT0TEMP0F 

PIJ1034 
NLIPB10BOARD0TEMP 

PIJ101 
NLIPB10CHA0CURRENT0SET 

PIJ2015 
NLIPB10CHA0I 

PIJ105 
NLIPB10CHB0CURRENT0SET 

PIJ2023 
NLIPB10CHB0I 

PIJ109 
NLIPB10CHC0CURRENT0SET 

PIJ2031 
NLIPB10CHC0I 

PIJ1013 
NLIPB10CHD0CURRENT0SET 

PIJ2039 
NLIPB10CHD0I 

PIJ2036 
NLIPB10RESET 

PIJ1036 
NLIPB20BOARD0TEMP 

PIJ103 

NLIPB20CHA0CURRENT0SET 

PIJ2019 

NLIPB20CHA0I 

PIJ107 
NLIPB20CHB0CURRENT0SET 

PIJ2027 
NLIPB20CHB0I 

PIJ1011 
NLIPB20CHC0CURRENT0SET 

PIJ2035 
NLIPB20CHC0I 

PIJ1015 
NLIPB20CHD0CURRENT0SET 

PIJ2043 

NLIPB20CHD0I 

PIJ2038 
NLIPB20RESET 

PIJ2046 
NLMVC0L0CURRENT 

PIJ2054 

NLMVC0L0VOLTAGE 

PIJ2042 
NLMVC0R0CURRENT 

PIJ2050 
NLMVC0R0VOLTAGE 

PIJ1056 

PIJ1058 

PIJ1060 

PIJ1062 

PIJ1064 

PO24V0UNSWCH0BUS0CURRENT 

POBAYCAT03V3 

PODIO0SPARE00 
PODIO0SPARE01 
PODIO0SPARE02 
PODIO0SPARE03 
PODIO0SPARE04 
PODIO0SPARE05 
PODIO0SPARE06 
PODIO0SPARE07 

POFAULT0MUX0A 
POFAULT0MUX0B 
POFAULT0MUX0C 

POFAULT0SENSE0HCB 

POHCB0MEDIA0EN 

POHPB05V0CURRENT 

POHPB05V0VOLTAGE 

POHPB024V0CURRENT 

POHPB024V0VOLTAGE 

POHPB0CISCO10CURRENT 

POHPB0CISCO10EN 

POHPB0CISCO20CURRENT 

POHPB0CISCO20EN 

POHPB0ISO24V0CURRENT 

POHPB0MEDIA0CURRENT 

POHPB0SYNCBOX0CURRENT 

POHPB0SYNCBOX0EN 

POHPB0TEMP00F 
POHPB0TEMP10F 
POHPB0TEMP20F 
POHPB0TEMP30F 
POHPB0TEMP40F 

POHPB0VICOR10TEMP0F 
POHPB0VICOR20TEMP0F 
POHPB0VICOR30TEMP0F 

POI2C0SCL 

POI2C0SDA 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

F F

E E

D D

C C

B B

A A

REVISION DESCRIPTION DATE APPROVEDTHIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR  
HEREWITH IS THE PROPERTY OF APPLIED PHYSICS LAB -  
UNIVERSITY OF WASHINGTON.

IGB Power Copnnector

91255B
IGB Power Connector.SchDoc 3 14

TITLE

SIZE DWG NO.

FILE NAME SHEET OF

REV

98514
CAGE CODE

PROJECT

MARS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

APPROVALS DATE

ENG:

DSN:
K. ZACK

K.ZACK

8/21/2023

8/21/2023
CHK:

*

REFERENCE DOCUMENTS
BOM:

ASSY DWG:

FAB DWG:

PCB DWG: 91257
91265

91266

91267

B. SALMI

A

P187_R
N187_R

P187_L
N187_L

P187_R
N187_R

P187_L
N187_L

375V INPUT FROM IGB

MT1
MT2

A
B

J3

M80-5000000M5-02-333-00-000

MT1
MT2

A
B

J4

M80-5000000M5-02-333-00-000

1

1
J19

5002

11
J20

5002

11
J21

5002

1

1
J22

5002

PIJ30A 

PIJ30B 

PIJ30MT1 

PIJ30MT2 

COJ3 

PIJ40A 

PIJ40B 

PIJ40MT1 

PIJ40MT2 

COJ4 

PIJ1901 

COJ19 

PIJ2001 

COJ20 

PIJ2101 

COJ21 

PIJ2201 

COJ22 

PIJ30B 

PIJ2001 

NLN1870L PON1870L 

PIJ40B 

PIJ2201 

NLN1870R 
PON1870R 

PIJ30MT1 

PIJ30MT2 

PIJ40MT1 

PIJ40MT2 

PIJ30A 

PIJ1901 

NLP1870L POP1870L 

PIJ40A 

PIJ2101 

NLP1870R 
POP1870R 

PON1870L 

PON1870R 

POP1870L 

POP1870R 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

F F

E E

D D

C C

B B

A A

REVISION DESCRIPTION DATE APPROVEDTHIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR  
HEREWITH IS THE PROPERTY OF APPLIED PHYSICS LAB -  
UNIVERSITY OF WASHINGTON.

24V Power Bus Supply

91255B
24V Power Bus Supply.SchDoc 4 14

TITLE

SIZE DWG NO.

FILE NAME SHEET OF

REV

98514
CAGE CODE

PROJECT

MARS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

APPROVALS DATE

ENG:

DSN:
K. ZACK

K.ZACK

8/21/2023

8/21/2023
CHK:

*

REFERENCE DOCUMENTS
BOM:

ASSY DWG:

FAB DWG:

PCB DWG: 91257
91265

91266

91267

B. SALMI

A

N187_L

N187_R

P187_L

P187_R

I_SEN
V_SEN

+IN1

PC2

PR3

-IN4 -OUT 5

SC 6

+OUT 7

M
T1

M
T2

M
T3

M
T4

M
T5

M
T6

DC1

V375C24C150BL

P187_L

N187_R

V1_L_PC

V1_L_PR
V1_L_S

4.7nF
1kV
4.7nF

C1

4.7nF
1kV
4.7nF

C2

4.7nF
1kV
4.7nF

C5

4.7nF
1kV
4.7nF

C6
1

2 1kV
220nF
C3

1
2 1kV

220nF
C4

V1_L_MT1

V1_L_MT2

L_24VP187_L

N187_L

LEFT VICOR 1 HF CAPS

V1_L_MT1

V1_L_MT2

L_24VP187_L

N187_L

LEFT VICOR 1

+IN1

PC2

PR3

-IN4 -OUT 5

SC 6

+OUT 7

M
T1

M
T2

M
T3

M
T4

M
T5

M
T6

DC2

V375C24C150BL

V2_L_PC

V2_L_PR
V2_L_S

V2_L_MT1

V2_L_MT2

L_24VP187_L

N187_L

+IN1

PC2

PR3

-IN4 -OUT 5

SC 6

+OUT 7

M
T1

M
T2

M
T3

M
T4

M
T5

M
T6

DC3

V375C24C150BL

V1_R_PC

V1_R_PR
V1_R_S

V1_R_MT1

V1_R_MT2

R_24VP187_R

N187_R

RIGHT VICOR 1

+IN1

PC2

PR3

-IN4 -OUT 5

SC 6

+OUT 7

M
T1

M
T2

M
T3

M
T4

M
T5

M
T6

DC4

V375C24C150BL

V2_R_PC

V2_R_PR
V2_R_S

V2_R_MT1

V2_R_MT2

R_24VP187_R

N187_R

LEFT VICOR 2

RIGHT VICOR 2

4.7nF
1kV
4.7nF

C7

4.7nF
1kV
4.7nF

C8

4.7nF
1kV
4.7nF

C16

4.7nF
1kV
4.7nF

C17

1
2 1kV

220nF
C14

1
2 1kV

220nF
C15

V2_L_MT1

V2_L_MT2

L_24VP187_L

N187_L

LEFT VICOR 2 HF CAPS

4.7nF
1kV
4.7nF

C18

4.7nF
1kV
4.7nF

C19

4.7nF
1kV
4.7nF

C22

4.7nF
1kV
4.7nF

C23

1
2 1kV

220nF
C20

1
2 1kV

220nF
C21

V1_R_MT1

V1_R_MT2

R_24VP187_R

N187_R

RIGHT VICOR 1 HF CAPS

4.7nF
1kV
4.7nF

C26

4.7nF
1kV
4.7nF

C27

4.7nF
1kV
4.7nF

C30

4.7nF
1kV
4.7nF

C31

1
2 1kV

220nF
C28

1
2 1kV

220nF
C29

V2_R_MT1

V2_R_MT2

R_24VP187_R

N187_R

RIGHT VICOR 2 HF CAPS

V1_L_PR

V2_L_PR

1

2
3

4

5

6

T1

29768

IN1 GATE 4

GND 5

VDD 7OUT 8

U5A

LTC4357HMS8#PBF

NC 2

NC 3

NC 6

U5B

LTC4357HMS8#PBF

4

1

3
Q1

FQD13N06LTM

GND

GND

GND

GND GND

GND

GND

GND

*IF DIODE OR BYPASSED USE 33 OHM, POPULATE 0R JUMPERS

N187_L

1

2
3

4

5

6

T2

29768

N187_L

V1_R_PR

V2_R_PR

1

2
3

4

5

6

T3

29768

N187_R

1

2
3

4

5

6

T4

29768

N187_R

0
R13

PR TRANSFORMERS

0 DNI

R15
0
R12

75

R17

75

R14

75

R6

75

R1
N187_L

P187_R

VOLTAGE INPUT

L_24V

GND

IN1 GATE 4

GND 5

VDD 7OUT 8

U7A

LTC4357HMS8#PBF

4

1

3
Q2

FQD13N06LTM

0 DNI

R18

R_24V

GND

49.9k
R16

49.9k
R11

49.9k
R21

49.9k
R25

NC 2

NC 3

NC 6

U7B

LTC4357HMS8#PBF

6

5

4

1

2
NC3

U1

H11L1S-M

V1_L_PC
4.64k

R4

N187_L

SYS_5V

GND

340
R2

100nF
C9

SYS_5V

GND

V1_L_ON

6

5

4

1

2

NC3

U3

H11L1S-M

V2_L_PC
4.64k

R9

N187_L

SYS_5V

GND

340
R7

V2_L_ON

6

5

4

1

2
NC3

U2

H11L1S-M

V1_R_PC
4.64k

R5

N187_R

SYS_5V

GND

340
R3

V1_R_ON

6

5

4

1

2

NC3

U4

H11L1S-M

V2_R_PC
4.64k

R10

N187_R

SYS_5V

GND

340
R8

V2_R_ON

100nF
C10

100nF
C11

100nF
C12

100nF
C13

100nF
C24

51.1

R22

RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U6

MAX4173FEUT+T

GND

1 2

10mR

R19
**KELVIN CONNECTION

SYS_5V

GND

10k
R24

56.2k
R20

Nominal 3.625

GND

SYS_24V

100nF
C25

51.1

R23

GND

100k

R76

100nF
C89

GND

100k

R75

100nF

C88
GND

11
J23

5002

1

1
J26

5002

11
J27

5002

11
J25

5002

1

1
J24

5002

1

1
J28

5002

TP1

5005

MAX Theroretical Current (HARD SHORT) = 25A
Nominal Current 2.1A

Vout = 0.5V*I (A)

Max Read 10 A

Vout = 0.15106*(V) V

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 
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 

PIC2501 
PIC2502 

COC25 

PIC2601 PIC2602 

COC26 

PIC2701 PIC2702 

COC27 
PIC2801 
PIC2802 

COC28 PIC2901 
PIC2902 

COC29 

PIC3001 PIC3002 

COC30 

PIC3101 PIC3102 

COC31 

PIC8801 PIC8802 

COC88 

PIC8901 
PIC8902 

COC89 

PIDC101 

PIDC102 

PIDC103 

PIDC104 PIDC105 

PIDC106 

PIDC107 

PIDC10MT1 PIDC10MT2 PIDC10MT3 

PIDC10MT4 PIDC10MT5 PIDC10MT6 CODC1 

PIDC201 

PIDC202 

PIDC203 

PIDC204 PIDC205 

PIDC206 

PIDC207 

PIDC20MT1 PIDC20MT2 PIDC20MT3 

PIDC20MT4 PIDC20MT5 PIDC20MT6 CODC2 

PIDC301 

PIDC302 

PIDC303 

PIDC304 PIDC305 

PIDC306 

PIDC307 

PIDC30MT1 PIDC30MT2 PIDC30MT3 

PIDC30MT4 PIDC30MT5 PIDC30MT6 CODC3 

PIDC401 

PIDC402 

PIDC403 

PIDC404 PIDC405 

PIDC406 

PIDC407 

PIDC40MT1 PIDC40MT2 PIDC40MT3 

PIDC40MT4 PIDC40MT5 PIDC40MT6 CODC4 

PIJ2301 

COJ23 

PIJ2401 

COJ24 

PIJ2501 

COJ25 

PIJ2601 

COJ26 

PIJ2701 

COJ27 

PIJ2801 

COJ28 

PIQ101 

PIQ103 PIQ104 

COQ1 

PIQ201 

PIQ203 PIQ204 

COQ2 

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 

PIR7501 PIR7502 

COR75 

PIR7601 PIR7602 

COR76 

PIT101 

PIT102 

PIT103 

PIT104 

PIT105 

PIT106 

COT1 

PIT201 

PIT202 

PIT203 

PIT204 

PIT205 

PIT206 

COT2 

PIT301 

PIT302 

PIT303 

PIT304 

PIT305 

PIT306 

COT3 

PIT401 

PIT402 

PIT403 

PIT404 

PIT405 

PIT406 

COT4 

PITP101 

COTP1 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

COU2 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

COU4 

PIU501 PIU504 

PIU505 

PIU507 

PIU508 

COU5A 

PIU502 

PIU503 

PIU506 

COU5B 

PIU601 

PIU602 PIU603 

PIU604 

PIU605 PIU606 

COU6 

PIU701 PIU704 

PIU705 

PIU707 

PIU708 

COU7A 

PIU702 

PIU703 

PIU706 

COU7B 

PIC402 

PIC602 

PIC901 PIC1001 PIC1101 PIC1201 PIC1301 
PIC1502 

PIC1702 

PIC2102 

PIC2302 

PIC2401 
PIC2501 

PIC2902 

PIC3102 

PIC8801 

PIC8901 

PIDC105 

PIDC205 

PIDC305 

PIDC405 

PIR1102 

PIR1602 

PIR2102 

PIR2401 

PIR2502 

PIU105 PIU205 

PIU305 PIU405 

PIU505 

PIU601 

PIU602 

PIU705 

PIC202 

PIC401 

PIC802 

PIC1501 

PIDC107 

PIDC207 

PIJ2301 

PIQ103 

PIR1501 

PIU501 

NLL024V 

PIC302 

PIC501 

PIC1402 

PIC1601 

PIDC104 

PIDC204 

PIT101 

PIT201 

PIU102 

PIU302 

NLN1870L 

PON1870L 

PIC2002 

PIC2201 

PIC2802 

PIC3001 

PIDC304 

PIDC404 

PIT301 

PIT401 

PIU202 

PIU402 

NLN1870R 

PON1870R 

PIC2402 
PIR2202 POI0SEN 

PIC2502 
PIR2302 POV0SEN 

PIC8802 PIR7501 

PIU507 

PIC8902 

PIR7602 

PIU707 

PIQ101 

PIU504 

PIQ104 

PIQ204 

PIR1502 

PIR1802 

PIR1901 

PIR7502 

PIR7601 

PIU508 

PIU604 

PIU708 

PIQ201 

PIU704 

PIR101 PIT104 

PIR201 
PIU104 POV10L0ON 

PIR301 
PIU204 POV10R0ON 

PIR402 PIU101 PIR502 PIU201 

PIR601 PIT204 

PIR701 
PIU304 POV20L0ON 

PIR801 
PIU404 POV20R0ON 

PIR902 PIU301 PIR1002 PIU401 

PIR1201 

PIT106 

PIT206 

PIR1202 

PIT306 

PIT406 

PIR1301 

PIT105 

PIT205 

PIR1302 

PIT305 

PIT405 

PIR1401 PIT304 

PIR1701 PIT404 

PIR2001 
PIR2301 

PIR2402 

PIR2201 PIU606 

PIT102 

PIT103 

PIT202 

PIT203 

PIT302 

PIT303 

PIT402 

PIT403 

PIU103 PIU203 

PIU303 PIU403 

PIU502 

PIU503 

PIU506 

PIU702 

PIU703 

PIU706 

PIC101 

PIC301 

PIC701 

PIC1401 

PIDC101 

PIDC201 

NLP1870L 

POP1870L 

PIC1801 

PIC2001 

PIC2601 

PIC2801 

PIDC301 

PIDC401 
NLP1870R 

POP1870R 

PIC1902 

PIC2101 

PIC2702 

PIC2901 

PIDC307 

PIDC407 

PIJ2601 

PIQ203 

PIR1801 

PIU701 

NLR024V 

PIC902 PIC1002 PIC1102 PIC1202 PIC1302 

PIR202 PIR302 

PIR702 PIR802 

PIU106 PIU206 

PIU306 PIU406 

PIU603 

PIR1902 

PIR2002 

PITP101 

PIU605 

PIC102 PIC201 

PIDC10MT4 PIDC10MT5 PIDC10MT6 

NLV10L0MT1 

PIC502 PIC601 

PIDC10MT1 PIDC10MT2 PIDC10MT3 
NLV10L0MT2 

PIDC102 

PIR401 

NLV10L0PC 

PIDC103 

PIR102 

NLV10L0PR 
PIDC106 PIJ2401 

PIR1101 

NLV10L0S 

PIC1802 PIC1901 
PIDC30MT4 PIDC30MT5 PIDC30MT6 

NLV10R0MT1 

PIC2202 PIC2301 

PIDC30MT1 PIDC30MT2 PIDC30MT3 
NLV10R0MT2 

PIDC302 

PIR501 

NLV10R0PC 

PIDC303 

PIR1402 

NLV10R0PR 
PIDC306 PIJ2701 

PIR2101 

NLV10R0S 

PIC702 PIC801 
PIDC20MT4 PIDC20MT5 PIDC20MT6 

NLV20L0MT1 

PIC1602 PIC1701 

PIDC20MT1 PIDC20MT2 PIDC20MT3 
NLV20L0MT2 

PIDC202 

PIR901 

NLV20L0PC 

PIDC203 

PIR602 

NLV20L0PR 
PIDC206 PIJ2501 

PIR1601 

NLV20L0S 

PIC2602 PIC2701 

PIDC40MT4 PIDC40MT5 PIDC40MT6 

NLV20R0MT1 

PIC3002 PIC3101 

PIDC40MT1 PIDC40MT2 PIDC40MT3 
NLV20R0MT2 

PIDC402 

PIR1001 

NLV20R0PC 

PIDC403 

PIR1702 

NLV20R0PR 
PIDC406 PIJ2801 

PIR2501 

NLV20R0S 

POI0SEN 

PON1870L 

PON1870R 

POP1870L 

POP1870R 

POV10L0ON POV10R0ON 

POV20L0ON POV20R0ON 

POV0SEN 
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BOM:

ASSY DWG:

FAB DWG:

PCB DWG: 91257
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B. SALMI

A

+VIN1

-VIN2
CNTL(NC)3 TRIM 4

-VOUT 5

+VOUT 6
DC5

REM30-2424SWI_SEN

100nF
C37

51.1

R28

GND

**KELVIN CONNECTION

SYS_5V

GND

RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U8

MAX4173HEUT+T
Gain 100V/V

33mR

R26

2 1
43

L1

GND

10uF
C34

10uF
C35

10uF
C33

4.7nF

4.7nF
C32

4.7nF

4.7nF
C36

100K
R27

931K
R29

100nF
C38

SYS_5V

GND

+VIN1

2

+VOUT 3

GND

U9

R-78E5.0-0.5

1 2
12uH

12uH
L2

10uF
C39

4.7uF
C40

ISO_GND

ISO_GND

ISO_24V

ISO_5VISO_24V

SYS_24V

10uF
C41

10uF
C42

1
2

2512
1W
1R

R30

11
J30

5002

11
J29

5002

11
J31

5002

Nominal Current TBD
Max Read 1.51A (LIMIT BY MAX DC SUPPLY 1.25A)

Vout = 3.3V*I (A)

PIC3201 PIC3202 

COC32 

PIC3301 
PIC3302 

COC33 

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 
COC35 

PIC3601 PIC3602 

COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC3901 
PIC3902 

COC39 
PIC4001 
PIC4002 

COC40 

PIC4101 
PIC4102 

COC41 PIC4201 
PIC4202 

COC42 

PIDC501 

PIDC502 

PIDC503 PIDC504 

PIDC505 

PIDC506 

CODC5 

PIJ2901 

COJ29 

PIJ3001 

COJ30 

PIJ3101 

COJ31 

PIL101 PIL102 

PIL103 PIL104 
COL1 

PIL201 PIL202 

COL2 

PIR2601 PIR2602 

COR26 

PIR2701 

PIR2702 
COR27 

PIR2801 PIR2802 

COR28 

PIR2901 

PIR2902 
COR29 

PIR3001 

PIR3002 
COR30 

PIU801 

PIU802 PIU803 

PIU804 

PIU805 PIU806 

COU8 

PIU901 

PIU902 

PIU903 

COU9 

PIC3401 

PIC3701 

PIC3801 

PIL102 
PIU801 

PIU802 

PIJ3101 PIU903 

PIC3202 

PIC3302 

PIC3902 

PIDC506 

PIJ2901 

PIL201 

PIR2702 
PIC3301 

PIC3602 

PIC3901 PIC4001 

PIC4102 PIC4202 

PIDC505 

PIJ3001 PIR2901 

PIU902 

PIC3201 

PIC3502 

PIDC501 

PIL104 
PIC3402 

PIL103 
PIR2601 

PIU805 
PIC3501 

PIC3601 

PIDC502 

PIL101 PIC3702 
PIR2802 POI0SEN 

PIC4002 
PIL202 

PIR3002 
PIU901 

PIC4101 PIC4201 

PIR3001 

PIDC503 PIDC504 

PIR2701 

PIR2902 
PIR2801 PIU806 

PIC3802 

PIU803 

PIR2602 

PIU804 

POI0SEN 
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ENG:
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*

REFERENCE DOCUMENTS
BOM:

ASSY DWG:

FAB DWG:

PCB DWG: 91257
91265

91266

91267

B. SALMI

A

V_SEN

1 2
12uH

12uH
L3

10uF
C43

4.7uF
C44

I_SEN

100nF
C45

51.1

R34

GND

SYS_5V

GND

RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U11

MAX4173HEUT+T
Gain 100V/V

33mR

R31

10k
R33

100k
R36

GND

Nominal: 4.545V

100nF
C49

SYS_5V

GND

**KELVIN CONNECTION SYS_5VSYS_24V

+VIN1

2

+VOUT 3

GND

U10

R-785.0-0.5

100nF
C46

51.1

R35

GND

10uF
C47

10uF
C48

1
2

2512
1W
1R

R32

GND

TP2

5005

GND

TP9

5001

TP8

5001

TP7

5001

TP6

5001

TP5

5001

TP4

5001

MAX Theroretical Current (HARD SHORT) = 0.5A
Nominal Current TBD

Vout = 3.3V*I (A)

Max Read 1.51A (LIMIT BY MAX 0.5)

Vout = 0.90909V *(V)

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 
PIC4502 
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PIJ50MT1 PIJ50MT2 

POISO0RS2320RX POISO0RS2320TX 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

F F

E E

D D

C C

B B

A A

REVISION DESCRIPTION DATE APPROVEDTHIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR  
HEREWITH IS THE PROPERTY OF APPLIED PHYSICS LAB -  
UNIVERSITY OF WASHINGTON.

Switches

91255B
Switches.SchDoc 8 14

TITLE

SIZE DWG NO.

FILE NAME SHEET OF

REV

98514
CAGE CODE

PROJECT

MARS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

APPROVALS DATE

ENG:

DSN:
K. ZACK

K.ZACK

8/21/2023

8/21/2023
CHK:

*

REFERENCE DOCUMENTS
BOM:

ASSY DWG:

FAB DWG:

PCB DWG: 91257
91265

91266

91267

B. SALMI

A

CH1_EN

CH2_EN

CH3_EN

CH2_OUT

CH1_OUT

CH3_OUT

I_SEN_CH1

I_SEN_CH2

I_SEN_CH3

V_OUTV_IN

EN

GND

.
P-CH_SWITCH.SchDoc

GND

GND

V_OUTV_IN

EN

GND

.
P-CH_SWITCH.SchDoc

GND

V_OUTV_IN

EN

GND

.
P-CH_SWITCH.SchDoc

GND

100nF
C50

51.1

R38

SYS_5V
RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U12

MAX4173HEUT+T

100nF
C52

SYS_5V

GND

33mR

R37

**KELVIN CONNECTION

GND

100nF
C53

100nF
C54

GND

100nF
C51

51.1

R40

SYS_5V
RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U13

MAX4173HEUT+T

33mR

R39

GND

GND

100nF
C55

51.1

R42

SYS_5V

RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U14

MAX4173HEUT+T

33mR

R41

GND

**KELVIN CONNECTION

**KELVIN CONNECTION

SYS_24V

V_OUTV_IN

EN

GND

.
P-CH_SWITCH.SchDoc

V_OUTV_IN

EN

GND

.
P-CH_SWITCH.SchDoc

GND

GND

DIO_SPARE_0

DIO_SPARE_1

V_OUTV_IN

EN

GND

.
P-CH_SWITCH.SchDoc

GND

HCB_MEDIA_EN

SYS_24V
MEDIA_OUT

SPARE_0_OUT

SPARE_1_OUT

2
1

0
R44

SYS_5V SYS_24V

2
1

0
R43

2
1

0
R48

SYS_5V SYS_24V

2
1

0
R47

I_SEN_MEDIA

GND

100nF
C56

51.1

R46

SYS_5V

RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U15

MAX4173HEUT+T

33mR

R45

GND

**KELVIN CONNECTION
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C87

GND

SYS_5V

1 1
J32

5002

1 1
J33

5002

1 1
J34
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J35

5002

Nominal Current TBD
Max Read 1.51A

Vout = 3.3V*I (A)

Nominal Current 0.2A
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Vout = 3.3V*I (A)
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Vout = 3.3V*I (A)
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ISO_RS232_TX

ISO_RS232_RX
RS232_TX

RS232_RX

ISO_GNDGND

GND11

VDD13

VOA4

VIB5

GND17 GND2 9

VOB 12VIA 13
VDD2 14

GND2 16

U18A

ADUM2201ARWZ

NC2
NC6

NC8

NC 10
NC 11

NC 15

U18B

ADUM2201ARWZ

VCC 15

EN 1

FORCEOFF 16

INVALID 10

C1+ 2

C1- 4

C2+ 5

C2- 6

FORCEON 12

R1IN8 R1OUT 9
T1IN 11T1OUT13

V+3

V-7

GND14

U17

MAX3221EAE+

VCC15

EN1

FORCEOFF16

INVALID10

C1+2

C1-4

C2+5

C2-6

FORCEON12

R1IN 8R1OUT9
T1IN11 T1OUT 13

V+ 3

V- 7

GND 14

U16

MAX3221EAE+

GND

ISO_GNDISO_GND

100nF
C68

100nF

C57

ISO_GND

100nF
C67

SYS_5V

100nF
C66

100nF
C65

SYS_5V

SYS_5V

GNDGND

SYS_5V

100nF

C58

470nF

C64
470nF
C63

470nF
C62

470nF

C61
470nF
C59

470nF
C60

ISO_5V

ISO_5V

ISO_5V

ISO_5V

ADUM2201WARWZ
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J37 5002 11
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PIU1609 PIU18013 

PIU16010 

PIU16011 

PIU18012 PIU1709 PIU1805 
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Cisco Switch 1

Cisco Switch 2

Sync Box

RS232_RX RS232_TX1
2

3
4

MT1 MT2

J6

M80-5400442

1
2

3
4

MT1 MT2

J8

M80-5400442

1
2

3
4

MT1 MT2

J11

M80-5400442

MVC Serial Monitor

GND

GND GND

Switches

GND

MBARI PPS Distribution

Sync Box

1
2

3
4

MT1 MT2

J17

M80-5400442

GND

1
2

3
4

MT1 MT2

J13

M80-5400442

GND

1
2

3
4

MT1 MT2

J7

M80-5400442

GND

24V Spares

1
2

3
4

MT1 MT2

J9

M80-5400442

GND

1
2

3
4

MT1 MT2

J12

M80-5400442

GND

1
2

3
4

MT1 MT2

J14

M80-5400442

GND

5V Spare

1
2

3
4

MT1 MT2

J18

M80-5400442

GND

1
2
3
4
5
6
7

8
9
10
11
12
13
14

MT1 MT2

J10

M80-5401442

SYS_5V

HPB_TEMP4

HPB_TEMP1
HPB_TEMP2
HPB_TEMP3

HPB_VICOR1_TEMP
HPB_VICOR2_TEMP
HPB_VICOR3_TEMP

100nF
C69

51.1

R50

RS+4 RS-5 OUT 6

VCC3 GND 2GND 1

U19

MAX4173FEUT+T

GND

1 2

10mR

R49
**KELVIN CONNECTION

SYS_5V

GND

24V_UNSWCH_BUS_CURRENT

SYS_24V

SYS_5V

SYS_5V

TEMPERATURE AD590'S

100nF
C70

GND

SYS_5V

1
2

3
4

MT1 MT2

J15

M80-5400442

1
2

3
4

MT1 MT2

J16

M80-5400442

GND

GND

MEDIA_OUT

SPARE_0_OUT
SPARE_1_OUT

24V SIC

Media Converter

SPARE

MAX Theroretical Current (HARD SHORT) = 25A
Nominal Current 2.1A

Vout = 0.5V*I (A)

Max Read 10 A
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PIJ10013 
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PIC6901 

PIC7001 

PIJ602 PIJ604 

PIJ703 

PIJ704 

PIJ803 

PIJ804 

PIJ903 

PIJ904 

PIJ1103 

PIJ1104 

PIJ1203 

PIJ1204 

PIJ1303 

PIJ1304 

PIJ1403 

PIJ1404 

PIJ1503 

PIJ1504 

PIJ1603 

PIJ1604 

PIJ1703 

PIJ1704 

PIJ1803 

PIJ1804 

PIU1901 

PIU1902 

PIC6902 
PIR5002 PO24V0UNSWCH0BUS0CURRENT 

PIJ601 PORS2320RX PIJ603 PORS2320TX 

PIJ60MT1 PIJ60MT2 

PIJ701 

PIJ702 

PIJ901 

PIJ902 

PIJ1201 

PIJ1202 

PIJ1401 

PIJ1402 

PIR4902 

PIU1905 

PIJ70MT1 PIJ70MT2 

PIJ801 

PIJ802 

POCisco Switch 1 

PIJ80MT1 PIJ80MT2 

PIJ90MT1 PIJ90MT2 

PIJ1001 POHPB0VICOR10TEMP 
PIJ1002 POHPB0VICOR20TEMP 
PIJ1003 POHPB0VICOR30TEMP 
PIJ1004 POHPB0TEMP1 
PIJ1005 POHPB0TEMP2 
PIJ1006 POHPB0TEMP3 
PIJ1007 POHPB0TEMP4 

PIJ100MT1 PIJ100MT2 

PIJ1101 

PIJ1102 

POCisco Switch 2 

PIJ110MT1 PIJ110MT2 

PIJ120MT1 PIJ120MT2 

PIJ1301 

PIJ1302 

POSync Box 

PIJ130MT1 PIJ130MT2 

PIJ140MT1 PIJ140MT2 

PIJ1501 

PIJ1502 

POMEDIA0OUT 

PIJ150MT1 PIJ150MT2 

PIJ1601 POSPARE000OUT 
PIJ1602 POSPARE010OUT 
PIJ160MT1 PIJ160MT2 

PIJ170MT1 PIJ170MT2 

PIJ180MT1 PIJ180MT2 

PIR5001 PIU1906 

PIC7002 

PIJ1008 

PIJ1009 

PIJ10010 

PIJ10011 

PIJ10012 

PIJ10013 

PIJ10014 

PIJ1701 

PIJ1702 

PIJ1801 

PIJ1802 

PIU1903 

PIR4901 

PIU1904 

PO24V0UNSWCH0BUS0CURRENT 

POCisco Switch 1 

POCisco Switch 2 POHPB0TEMP1 
POHPB0TEMP2 
POHPB0TEMP3 
POHPB0TEMP4 

POHPB0VICOR10TEMP 
POHPB0VICOR20TEMP 
POHPB0VICOR30TEMP 

POMEDIA0OUT 

PORS2320RX PORS2320TX 

POSPARE000OUT 
POSPARE010OUT 

POSync Box 
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A

FAULT1
FAULT2

FAULT_OUT

FAULT_EN_A
FAULT_EN_B
FAULT_EN_C

FAULT3
FAULT4

100nF
C72

SYS_5V

GND

1uF
C71

GND

GND

D31

B10 A11

D712 D613 D514 D415

D22 D13 D04 Y 5

W 6

G7

C9

U20A

SN74HC151QDRQ1

VCC16 GND 8
U20B

SN74HC151QDRQ1
11

J40

5002

PIC7101 

PIC7102 
COC71 

PIC7201 

PIC7202 
COC72 

PIJ4001 

COJ40 

PIU2001 

PIU2002 

PIU2003 

PIU2004 PIU2005 

PIU2006 

PIU2007 

PIU2009 

PIU20010 

PIU20011 

PIU20012 

PIU20013 

PIU20014 

PIU20015 

COU20A 

PIU2008 PIU20016 

COU20B 

PIC7101 PIC7201 

PIU2007 

PIU2008 

PIU20012 

PIU20013 

PIU20014 

PIU20015 

PIJ4001 

PIU2005 POFAULT0OUT 

PIU2001 POFAULT4 

PIU2002 POFAULT3 
PIU2003 POFAULT2 
PIU2004 POFAULT1 

PIU2006 

PIU2009 POFAULT0EN0C 
PIU20010 POFAULT0EN0B 
PIU20011 POFAULT0EN0A 

PIC7102 PIC7202 
PIU20016 

POFAULT1 
POFAULT2 
POFAULT3 
POFAULT4 

POFAULT0EN0A 
POFAULT0EN0B 
POFAULT0EN0C 

POFAULT0OUT 
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A

HPB_VICOR1_TEMP_F

HPB_VICOR2_TEMP_F

HPB_VICOR3_TEMP_F

HPB_TEMP0_F

HPB_TEMP1_F

HPB_TEMP2_F

HPB_TEMP3_F

HPB_TEMP4_F

-2 + 1
U21

AD590KF

SYS_5V

GND

51.1

R54 51.1

R53 51.1

R52
51.1

R51

100nF
C74

100nF
C75

100nF
C76

100nF
C777.15k

R57
7.15k
R58

7.15k
R59

7.15k
R60

51.1

R55

100nF
C73 7.15k

R56

HPB_TEMP4

HPB_TEMP1

HPB_TEMP2

HPB_TEMP3

GND

51.1

R62 51.1

R61

100nF
C79

100nF
C807.15k

R65
7.15k
R66

51.1

R63

100nF
C78 7.15k

R64

HPB_VICOR1_TEMP

HPB_VICOR2_TEMP

HPB_VICOR3_TEMP

VDD8

VDDIO6

CS 2

SCK 4

SDI 3

SDO 5

GND 1
GND 7

U22

BME280

BAYCAT_3V3
I2C_SDA
I2C_SCL

4.7k
R67

4.7k
R68

GND

100nF
C82

100nF
C83

2.2uF
C81

GND

11
J41

5002

11
J42

5002

TP3

5003

Vout = 0.00715 * (TEMPATURE) K
Nominal Room Temp 20C = 2.095V

PIC7301 

PIC7302 
COC73 

PIC7401 

PIC7402 
COC74 

PIC7501 

PIC7502 
COC75 

PIC7601 

PIC7602 
COC76 

PIC7701 

PIC7702 
COC77 

PIC7801 

PIC7802 
COC78 

PIC7901 

PIC7902 
COC79 

PIC8001 

PIC8002 
COC80 

PIC8101 

PIC8102 
COC81 

PIC8201 

PIC8202 
COC82 

PIC8301 

PIC8302 
COC83 

PIJ4101 

COJ41 

PIJ4201 

COJ42 

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 

PIR6601 

PIR6602 
COR66 

PIR6701 

PIR6702 
COR67 

PIR6801 

PIR6802 
COR68 

PITP301 

COTP3 

PIU2101 PIU2102 

COU21 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU2205 

PIU2206 

PIU2207 

PIU2208 

COU22 

PIC7301 PIC7401 PIC7501 PIC7601 PIC7701 

PIC7801 PIC7901 PIC8001 

PIC8101 PIC8201 PIC8301 

PIR5601 PIR5701 PIR5801 PIR5901 
PIR6001 

PIR6401 PIR6501 PIR6601 

PIU2201 

PIU2205 

PIU2207 

PIC7302 

PIR5501 POHPB0TEMP40F 

PIC7402 

PIR5401 POHPB0TEMP30F 

PIC7502 

PIR5301 POHPB0TEMP20F 

PIC7602 

PIR5201 POHPB0TEMP10F 

PIC7702 

PIR5101 POHPB0TEMP00F 

PIC7802 

PIR6301 POHPB0VICOR30TEMP0F 

PIC7902 

PIR6201 POHPB0VICOR20TEMP0F 

PIC8002 

PIR6101 POHPB0VICOR10TEMP0F 

PIC8102 PIC8202 PIC8302 

PIR6702 PIR6802 

PITP301 

PIU2202 

PIU2206 

PIU2208 POBAYCAT03V3 

PIJ4101 

PIR6701 
PIU2204 POI2C0SCL 

PIJ4201 

PIR6801 

PIU2203 POI2C0SDA 

PIR5102 

PIR6002 

PIU2102 

PIR5202 

PIR5902 

POHPB0TEMP1 

PIR5302 

PIR5802 

POHPB0TEMP2 

PIR5402 

PIR5702 

POHPB0TEMP3 

PIR5502 

PIR5602 

POHPB0TEMP4 

PIR6102 

PIR6602 

POHPB0VICOR10TEMP 

PIR6202 

PIR6502 

POHPB0VICOR20TEMP 

PIR6302 

PIR6402 

POHPB0VICOR30TEMP 

PIU2101 

POBAYCAT03V3 

POHPB0TEMP00F 

POHPB0TEMP1 POHPB0TEMP10F 

POHPB0TEMP2 POHPB0TEMP20F 

POHPB0TEMP3 POHPB0TEMP30F 

POHPB0TEMP4 POHPB0TEMP40F 

POHPB0VICOR10TEMP POHPB0VICOR10TEMP0F 

POHPB0VICOR20TEMP POHPB0VICOR20TEMP0F 

POHPB0VICOR30TEMP POHPB0VICOR30TEMP0F 

POI2C0SCL 
POI2C0SDA 
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A

VCC16

INT13

A01

A12

A23

P0 4

P1 5

P2 6

P3 7

P4 9

P5 10

P6 11
P7 12

SCL14

SDA15 GND 8

U23

TCA9534ADWR

SYS_5V

4.7k
R72

4.7k
R73

4.7k
R74

SYS_5V

GND GND

DIO_SPARE_0
DIO_SPARE_1
DIO_SPARE_2
DIO_SPARE_3
DIO_SPARE_4
DIO_SPARE_5
DIO_SPARE_6
DIO_SPARE_7

BAYCAT_3V3 VDD11
SDA12 SCL13

GND1 4

GND2 5

SCL2 6

SDA2 7

VDD28

U24

ADUM1250ARZ-RL7
SYS_5V

I2C_SDA
I2C_SCL

GND

100nF
C85

100nF
C86

SYS_5V

GND

100nF
C84

GND

PIC8401 
PIC8402 

COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIR7201 

PIR7202 
COR72 

PIR7301 

PIR7302 
COR73 

PIR7401 

PIR7402 
COR74 

PIU2301 

PIU2302 

PIU2303 

PIU2304 

PIU2305 

PIU2306 

PIU2307 

PIU2308 

PIU2309 

PIU23010 

PIU23011 

PIU23012 

PIU23013 

PIU23014 

PIU23015 

PIU23016 

COU23 

PIU2401 

PIU2402 

PIU2403 

PIU2404 

PIU2405 

PIU2406 

PIU2407 

PIU2408 

COU24 

PIC8401 

PIC8501 PIC8601 

PIU2301 

PIU2302 

PIU2303 

PIU2308 

PIU2404 

PIU2405 

PIC8402 

PIU2401 POBAYCAT03V3 

PIR7201 

PIU23014 PIU2406 

PIR7301 

PIU23015 PIU2407 

PIR7401 
PIU23013 

PIU2304 PODIO0SPARE00 
PIU2305 PODIO0SPARE01 
PIU2306 PODIO0SPARE02 
PIU2307 PODIO0SPARE03 
PIU2309 PODIO0SPARE04 
PIU23010 PODIO0SPARE05 
PIU23011 PODIO0SPARE06 
PIU23012 PODIO0SPARE07 

PIU2402 POI2C0SDA 
PIU2403 POI2C0SCL 

PIC8502 PIC8602 

PIR7202 PIR7302 PIR7402 

PIU23016 

PIU2408 

POBAYCAT03V3 

PODIO0SPARE00 
PODIO0SPARE01 
PODIO0SPARE02 
PODIO0SPARE03 
PODIO0SPARE04 
PODIO0SPARE05 
PODIO0SPARE06 
PODIO0SPARE07 

POI2C0SCL 
POI2C0SDA 



PAC102 PAC101 

COC1 
PAC202 PAC201 
COC2 

PAC302 

PAC301 

COC3 

PAC401 PAC402 
COC4 

PAC502 PAC501 
COC5 

PAC602 PAC601 

COC6 

PAC702 PAC701 

COC7 
PAC802 PAC801 

COC8 

PAC902 

PAC901 

COC9 

PAC1002 
PAC1001 

COC10 

PAC1102 

PAC1101 

COC11 

PAC1201 
PAC1202 

COC12 

PAC1302 PAC1301 COC13 

PAC1402 

PAC1401 

COC14 

PAC1502 PAC1501 

COC15 

PAC1602 PAC1601 

COC16 

PAC1701 PAC1702 

COC17 

PAC1802 PAC1801 

COC18 

PAC1902 PAC1901 

COC19 

PAC2002 

PAC2001 

COC20 

PAC2102 PAC2101 

COC21 

PAC2201 PAC2202 

COC22 

PAC2302 PAC2301 

COC23 

PAC2401 

PAC2402 

COC24 
PAC2501 

PAC2502 

COC25 

PAC2602 PAC2601 
COC26 

PAC2702 PAC2701 COC27 

PAC2801 

PAC2802 

COC28 

PAC2902 PAC2901 

COC29 

PAC3002 PAC3001 

COC30 

PAC3102 PAC3101 COC31 

PAC3201 
PAC3202 COC32 

PAC3302 PAC3301 
COC33 

PAC3402 

PAC3401 

COC34 

PAC3502 

PAC3501 

COC35 

PAC3601 
PAC3602 COC36 

PAC3701 

PAC3702 

COC37 

PAC3801 PAC3802 COC38 

PAC3902 

PAC3901 

COC39 

PAC4001 PAC4002 
COC40 

PAC4102 PAC4101 

COC41 

PAC4202 PAC4201 

COC42 

PAC4302 

PAC4301 
COC43 

PAC4401 

PAC4402 

COC44 

PAC4501 

PAC4502 

COC45 
PAC4601 

PAC4602 

COC46 

PAC4702 

PAC4701 

COC47 

PAC4802 

PAC4801 

COC48 

PAC4901 PAC4902 COC49 

PAC5001 

PAC5002 

COC50 
PAC5101 

PAC5102 

COC51 

PAC5201 PAC5202 COC52 

PAC5301 PAC5302 COC53 

PAC5401 PAC5402 COC54 

PAC5501 

PAC5502 

COC55 
PAC5601 PAC5602 COC56 

PAC5701 
PAC5702 

COC57 

PAC5801 
PAC5802 COC58 

PAC5902 PAC5901 

COC59 

PAC6002 PAC6001 

COC60 

PAC6102 

PAC6101 COC61 

PAC6202 PAC6201 
COC62 

PAC6302 PAC6301 COC63 

PAC6402 
PAC6401 COC64 

PAC6501 PAC6502 COC65 

PAC6601 PAC6602 COC66 

PAC6701 PAC6702 COC67 

PAC6801 

PAC6802 

COC68 

PAC6901 

PAC6902 

COC69 

PAC7001 PAC7002 COC70 

PAC7102 

PAC7101 

COC71 

PAC7201 
PAC7202 

COC72 

PAC7301 
PAC7302 

COC73 
PAC7401 
PAC7402 

COC74 
PAC7501 
PAC7502 

COC75 
PAC7601 
PAC7602 

COC76 
PAC7701 
PAC7702 

COC77 
PAC7801 
PAC7802 

COC78 
PAC7901 
PAC7902 

COC79 
PAC8001 
PAC8002 

COC80 
PAC8101 PAC8102 COC81 

PAC8201 PAC8202 COC82 PAC8301 PAC8302 COC83 

PAC8402 PAC8401 
COC84 

PAC8502 PAC8501 COC85 

PAC8602 PAC8601 COC86 

PAC8702 PAC8701 COC87 

PAC8802 
PAC8801 COC88 

PAC8902 

PAC8901 COC89 

PADC104 

PADC103 

PADC102 

PADC101 

PADC105 

PADC106 

PADC107 

PADC10MT6 PADC10MT5 PADC10MT4 

PADC10MT1 PADC10MT2 PADC10MT3 CODC1 

PADC204 

PADC203 

PADC202 

PADC201 

PADC205 

PADC206 

PADC207 

PADC20MT6 PADC20MT5 PADC20MT4 

PADC20MT1 PADC20MT2 PADC20MT3 CODC2 

PADC304 

PADC303 

PADC302 

PADC301 

PADC305 

PADC306 

PADC307 

PADC30MT6 PADC30MT5 PADC30MT4 

PADC30MT1 PADC30MT2 PADC30MT3 CODC3 

PADC40MT3 PADC40MT2 PADC40MT1 

PADC40MT4 PADC40MT5 PADC40MT6 
PADC407 

PADC406 

PADC405 

PADC401 

PADC402 

PADC403 

PADC404 

CODC4 

PADC501 PADC502 PADC503 

PADC504 PADC505 PADC506 

CODC5 

PAFB101 
PAFB102 COFB1 

PAFB201 

PAFB202 COFB2 

PAJ102 
PAJ101 PAJ103 PAJ105 PAJ107 PAJ109 PAJ1011 PAJ1013 PAJ1015 PAJ1017 PAJ1019 PAJ1021 PAJ1023 PAJ1025 PAJ1027 PAJ1029 PAJ1031 PAJ1033 PAJ1035 PAJ1037 PAJ1039 PAJ1041 PAJ1043 PAJ1045 PAJ1047 PAJ1049 PAJ1051 PAJ1053 PAJ1055 PAJ1057 PAJ1059 PAJ1061 

PAJ104 PAJ106 PAJ108 PAJ1010 PAJ1012 PAJ1014 PAJ1016 PAJ1018 PAJ1020 PAJ1022 PAJ1024 PAJ1026 PAJ1028 PAJ1030 PAJ1032 PAJ1034 PAJ1036 PAJ1038 PAJ1040 PAJ1042 PAJ1044 PAJ1046 PAJ1048 PAJ1050 PAJ1052 PAJ1054 PAJ1056 PAJ1058 PAJ1060 PAJ1062 PAJ1064 
PAJ1063 

COJ1 

PAJ2063 
PAJ2064 PAJ2062 PAJ2060 PAJ2058 PAJ2056 PAJ2054 PAJ2052 PAJ2050 PAJ2048 PAJ2046 PAJ2044 PAJ2042 PAJ2040 PAJ2038 PAJ2036 PAJ2034 PAJ2032 PAJ2030 PAJ2028 PAJ2026 PAJ2024 PAJ2022 PAJ2020 PAJ2018 PAJ2016 PAJ2014 PAJ2012 PAJ2010 PAJ208 PAJ206 PAJ204 

PAJ2061 PAJ2059 PAJ2057 PAJ2055 PAJ2053 PAJ2051 PAJ2049 PAJ2047 PAJ2045 PAJ2043 PAJ2041 PAJ2039 PAJ2037 PAJ2035 PAJ2033 PAJ2031 PAJ2029 PAJ2027 PAJ2025 PAJ2023 PAJ2021 PAJ2019 PAJ2017 PAJ2015 PAJ2013 PAJ2011 PAJ209 PAJ207 PAJ205 PAJ203 PAJ201 
PAJ202 

COJ2 

PAJ30MT1 

PAJ30MT2 

PAJ30B 

PAJ30A 

COJ3 

PAJ40A 

PAJ40B 

PAJ40MT2 

PAJ40MT1 

COJ4 

PAJ501 
PAJ502 
PAJ503 

PAJ504 
PAJ505 
PAJ506 

PAJ50MT1 

PAJ50MT2 

COJ5 

PAJ601 
PAJ602 

PAJ603 
PAJ604 

PAJ60MT1 

PAJ60MT2 

COJ6 

PAJ701 

PAJ702 
PAJ703 
PAJ704 

PAJ70MT1 

PAJ70MT2 

COJ7 

PAJ801 
PAJ802 

PAJ803 
PAJ804 

PAJ80MT1 

PAJ80MT2 

COJ8 

PAJ901 
PAJ902 

PAJ903 
PAJ904 

PAJ90MT1 

PAJ90MT2 

COJ9 

PAJ10014 

PAJ1008 

PAJ10013 

PAJ1009 
PAJ10010 

PAJ1007 

PAJ1006 

PAJ1005 

PAJ1004 

PAJ100MT2 

PAJ100MT1 

PAJ10012 
PAJ10011 

PAJ1003 
PAJ1002 
PAJ1001 

COJ10 

PAJ1101 
PAJ1102 

PAJ1103 
PAJ1104 

PAJ110MT1 

PAJ110MT2 

COJ11 

PAJ1201 
PAJ1202 

PAJ1203 
PAJ1204 

PAJ120MT1 

PAJ120MT2 

COJ12 

PAJ1301 
PAJ1302 

PAJ1303 
PAJ1304 

PAJ130MT1 

PAJ130MT2 

COJ13 

PAJ1401 
PAJ1402 

PAJ1403 
PAJ1404 

PAJ140MT1 

PAJ140MT2 

COJ14 

PAJ1501 

PAJ1502 

PAJ1503 
PAJ1504 

PAJ150MT1 

PAJ150MT2 

COJ15 

PAJ1601 
PAJ1602 

PAJ1603 
PAJ1604 

PAJ160MT1 

PAJ160MT2 

COJ16 

PAJ1701 
PAJ1702 

PAJ1703 
PAJ1704 

PAJ170MT1 

PAJ170MT2 

COJ17 

PAJ1801 
PAJ1802 

PAJ1803 
PAJ1804 

PAJ180MT1 

PAJ180MT2 

COJ18 

PAJ1901 
COJ19 

PAJ2001 
COJ20 

PAJ2101 
COJ21 

PAJ2201 
COJ22 

PAJ2301 
COJ23 

PAJ2401 
COJ24 

PAJ2501 
COJ25 

PAJ2601 
COJ26 

PAJ2701 
COJ27 

PAJ2801 
COJ28 

PAJ2901 
COJ29 

PAJ3001 COJ30 

PAJ3101 
COJ31 

PAJ3201 COJ32 

PAJ3301 
COJ33 

PAJ3401 
COJ34 

PAJ3501 
COJ35 

PAJ3601 
COJ36 

PAJ3701 
COJ37 

PAJ3801 COJ38 

PAJ3901 
COJ39 

PAJ4001 COJ40 

PAJ4101 
COJ41 

PAJ4201 
COJ42 

PAL101 PAL102 

PAL103 PAL104 

COL1 

PAL202 PAL201 
COL2 

PAL301 PAL302 
COL3 

PAMH101 
COMH1 

PAMH201 
COMH2 

PAMH301 
COMH3 

PAMH401 
COMH4 

PAMH501 
COMH5 

PAMH601 
COMH6 

PAMH701 
COMH7 

PAMH801 
COMH8 

PAMH901 
COMH9 

PAMH1001 
COMH10 

PAMH1101 
COMH11 

PAQ101 

PAQ103 

PAQ104 
COQ1 

PAQ201 

PAQ203 PAQ204 
COQ2 

PAQ30104 PAQ30103 

PAQ30101 

COQ301 

PAQ30201 

PAQ30203 

PAQ30204 
COQ302 

PAQ30301 

PAQ30303 PAQ30304 
COQ303 

PAQ30404 PAQ30403 

PAQ30401 

COQ304 

PAQ30501 

PAQ30503 PAQ30504 
COQ305 

PAQ30604 PAQ30603 

PAQ30601 

COQ306 

PAQ40103 PAQ40102 
PAQ40101 

COQ401 

PAQ40203 
PAQ40202 
PAQ40201 

COQ402 

PAQ40303 PAQ40302 
PAQ40301 

COQ403 

PAQ40403 PAQ40402 
PAQ40401 

COQ404 

PAQ40503 
PAQ40502 

PAQ40501 

COQ405 

PAQ40603 
PAQ40602 

PAQ40601 

COQ406 

PAR101 

PAR102 

COR1 

PAR202 PAR201 
COR2 

PAR301 PAR302 

COR3 

PAR401 PAR402 COR4 

PAR501 PAR502 

COR5 

PAR601 

PAR602 

COR6 

PAR702 PAR701 

COR7 

PAR802 PAR801 

COR8 

PAR902 PAR901 

COR9 

PAR1001 PAR1002 COR10 

PAR1101 

PAR1102 COR11 

PAR1202 
PAR1201 COR12 PAR1302 

PAR1301 COR13 

PAR1401 PAR1402 

COR14 

PAR1502 PAR1501 

COR15 

PAR1601 

PAR1602 COR16 

PAR1702 PAR1701 

COR17 

PAR1802 PAR1801 
COR18 

PAR1901 PAR1902 

COR19 

PAR2002 

PAR2001 COR20 

PAR2101 

PAR2102 COR21 

PAR2201 
PAR2202 

COR22 
PAR2301 
PAR2302 

COR23 

PAR2402 
PAR2401 COR24 

PAR2501 

PAR2502 COR25 

PAR2602 PAR2601 
COR26 

PAR2701 PAR2702 COR27 

PAR2801 
PAR2802 

COR28 

PAR2901 PAR2902 COR29 

PAR3002 

PAR3001 

COR30 

PAR3102 PAR3101 
COR31 

PAR3201 

PAR3202 

COR32 
PAR3302 PAR3301 COR33 

PAR3401 
PAR3402 

COR34 
PAR3501 
PAR3502 

COR35 

PAR3602 PAR3601 COR36 

PAR3702 PAR3701 
COR37 

PAR3801 
PAR3802 

COR38 

PAR3902 PAR3901 
COR39 

PAR4001 
PAR4002 

COR40 

PAR4102 PAR4101 
COR41 

PAR4201 
PAR4202 

COR42 

PAR4301 PAR4302 COR43 PAR4401 PAR4402 COR44 

PAR4501 PAR4502 
COR45 

PAR4602 PAR4601 

COR46 

PAR4701 PAR4702 COR47 PAR4801 PAR4802 
COR48 

PAR4902 PAR4901 

COR49 

PAR5001 
PAR5002 

COR50 

PAR5101 

PAR5102 

COR51 

PAR5201 

PAR5202 

COR52 

PAR5301 

PAR5302 

COR53 

PAR5401 

PAR5402 

COR54 

PAR5501 

PAR5502 

COR55 
PAR5601 PAR5602 COR56 

PAR5701 PAR5702 COR57 

PAR5801 PAR5802 COR58 
PAR5901 PAR5902 COR59 

PAR6001 PAR6002 

COR60 

PAR6101 

PAR6102 

COR61 

PAR6201 

PAR6202 

COR62 

PAR6301 

PAR6302 

COR63 

PAR6401 PAR6402 COR64 
PAR6501 PAR6502 COR65 

PAR6601 PAR6602 COR66 

PAR6702 

PAR6701 COR67 

PAR6802 

PAR6801 
COR68 

PAR690102 

PAR690101 

COR6901 

PAR690202 

PAR690201 

COR6902 

PAR690302 

PAR690301 

COR6903 

PAR690402 

PAR690401 

COR6904 

PAR690502 

PAR690501 

COR6905 

PAR690602 

PAR690601 

COR6906 

PAR700102 PAR700101 COR7001 

PAR700202 PAR700201 COR7002 

PAR700302 PAR700301 COR7003 

PAR700402 PAR700401 COR7004 

PAR700502 PAR700501 COR7005 

PAR700602 PAR700601 COR7006 

PAR710102 PAR710101 COR7101 

PAR710202 PAR710201 COR7102 

PAR710302 PAR710301 COR7103 

PAR710402 PAR710401 COR7104 

PAR710502 PAR710501 COR7105 

PAR710602 PAR710601 COR7106 

PAR7202 PAR7201 COR72 
PAR7302 PAR7301 COR73 

PAR7402 PAR7401 COR74 

PAR7501 PAR7502 

COR75 

PAR7601 PAR7602 COR76 

PAT106 

PAT105 

PAT101 
PAT102 

PAT103 
PAT104 

COT1 

PAT206 

PAT205 

PAT201 
PAT202 

PAT203 
PAT204 

COT2 

PAT304 
PAT303 

PAT302 
PAT301 

PAT305 

PAT306 

COT3 

PAT404 
PAT403 

PAT402 
PAT401 

PAT405 

PAT406 

COT4 

PATP101 
COTP1 

PATP201 
COTP2 

PATP301 
COTP3 

PATP401 
COTP4 

PATP501 
COTP5 

PATP601 
COTP6 

PATP701 
COTP7 

PATP801 
COTP8 

PATP901 
COTP9 

PAU106 

PAU105 

PAU104 PAU103 

PAU102 

PAU101 

COU1 

PAU206 
PAU205 
PAU204 PAU203 

PAU202 
PAU201 

COU2 

PAU306 

PAU305 

PAU304 PAU303 

PAU302 

PAU301 

COU3 

PAU406 

PAU405 

PAU404 PAU403 

PAU402 

PAU401 

COU4 

PAU505 
PAU506 

PAU507 
PAU508 

PAU504 
PAU503 

PAU502 
PAU501 

COU5 

PAU606 PAU605 PAU604 

PAU603 PAU602 PAU601 
COU6 

PAU705 
PAU706 
PAU707 
PAU708 

PAU704 
PAU703 
PAU702 
PAU701 

COU7 

PAU801 PAU802 PAU803 

PAU804 PAU805 PAU806 
COU8 

PAU903 PAU902 PAU901 

COU9 

PAU1001 PAU1002 PAU1003 

COU10 
PAU1101 PAU1102 PAU1103 

PAU1104 PAU1105 PAU1106 
COU11 

PAU1201 PAU1202 PAU1203 

PAU1204 PAU1205 PAU1206 COU12 

PAU1301 PAU1302 PAU1303 

PAU1304 PAU1305 PAU1306 COU13 

PAU1401 PAU1402 PAU1403 

PAU1404 PAU1405 PAU1406 COU14 

PAU1501 PAU1502 PAU1503 

PAU1504 PAU1505 PAU1506 COU15 

PAU1601 

PAU1602 
PAU1603 
PAU1604 
PAU1605 

PAU1606 
PAU1607 
PAU1608 PAU1609 

PAU16010 
PAU16011 

PAU16012 
PAU16013 
PAU16014 
PAU16015 

PAU16016 

COU16 

PAU1701 
PAU1702 
PAU1703 
PAU1704 

PAU1705 
PAU1706 
PAU1707 
PAU1708 PAU1709 

PAU17010 
PAU17011 
PAU17012 

PAU17013 
PAU17014 
PAU17015 
PAU17016 

COU17 

PAU1801 PAU1802 PAU1803 PAU1804 PAU1805 PAU1806 PAU1807 PAU1808 

PAU18016 PAU18015 PAU18014 PAU18013 PAU18012 PAU18011 PAU18010 PAU1809 
COU18 

PAU1901 PAU1902 PAU1903 

PAU1904 PAU1905 PAU1906 COU19 

PAU2001 

PAU2002 

PAU2003 

PAU2004 

PAU2005 

PAU2006 

PAU2007 

PAU2008 

PAU20016 

PAU20015 

PAU20014 

PAU20013 

PAU20012 

PAU20011 

PAU20010 

PAU2009 

COU20 

PAU2102 

PAU2101 

COU21 

PAU2202 PAU2201 

PAU2208 PAU2207 PAU2206 PAU2205 

PAU2204 PAU2203 COU22 

PAU23016 

PAU23015 

PAU23014 

PAU23013 

PAU23012 

PAU23011 

PAU23010 

PAU2309 PAU2308 
PAU2307 

PAU2306 
PAU2305 

PAU2304 
PAU2303 

PAU2302 
PAU2301 

COU23 

PAU2401 

PAU2402 
PAU2403 

PAU2404 

PAU2408 

PAU2407 
PAU2406 

PAU2405 

COU24 

PAC6902 

PAJ2018 

PAR5002 

PAC8102 
PAC8202 PAC8302 

PAC8402 

PAJ1018 

PAR6702 

PAR6802 

PATP301 

PAU2202 

PAU2206 PAU2208 

PAU2401 

PAFB101 

PAFB201 

PAJ102 

PAR700301 

PAU2304 

PAJ104 

PAR700201 

PAU2305 

PAJ106 

PAU2306 

PAJ108 

PAU2307 

PAJ1010 

PAU2309 

PAJ1012 

PAU23010 

PAJ1014 

PAU23011 

PAJ1016 

PAU23012 

PAJ2058 

PAU20011 

PAJ2060 

PAU20010 

PAJ2062 

PAU2009 

PAJ2055 

PAJ4001 
PAU2005 

PAJ2051 PAJ2053 PAJ2059 PAJ209 PAJ2011 PAJ2047 PAJ201 PAJ203 PAJ205 PAJ207 

PAC402 

PAC602 

PAC901 

PAC1001 

PAC1101 

PAC1201 

PAC1301 

PAC1502 

PAC1702 

PAC2102 

PAC2302 

PAC2401 PAC2501 

PAC2902 

PAC3102 

PAC3401 

PAC3701 

PAC3801 

PAC4301 

PAC4401 

PAC4501 PAC4601 

PAC4702 PAC4802 

PAC4901 

PAC5001 PAC5101 

PAC5201 

PAC5301 

PAC5401 

PAC5501 

PAC5601 

PAC6201 

PAC6301 

PAC6501 

PAC6601 

PAC6901 

PAC7001 

PAC7101 
PAC7201 

PAC7301 PAC7401 PAC7501 PAC7601 PAC7701 PAC7801 PAC7901 PAC8001 

PAC8101 
PAC8201 PAC8301 

PAC8401 PAC8501 

PAC8601 

PAC8701 

PAC8801 

PAC8901 

PADC105 

PADC205 

PADC305 

PADC405 

PAJ1020 PAJ1024 PAJ1028 PAJ1032 PAJ1054 
PAJ1055 PAJ1057 PAJ1059 PAJ1061 PAJ1063 

PAJ204 PAJ208 PAJ2012 
PAJ2013 

PAJ2016 
PAJ2017 

PAJ2020 
PAJ2021 

PAJ2024 
PAJ2025 

PAJ2028 
PAJ2029 

PAJ2032 
PAJ2033 PAJ2037 

PAJ2040 
PAJ2041 

PAJ2044 
PAJ2045 

PAJ2048 
PAJ2049 

PAJ2052 PAJ2056 

PAJ602 PAJ604 

PAJ703 
PAJ704 

PAJ803 
PAJ804 

PAJ903 
PAJ904 

PAJ1103 
PAJ1104 

PAJ1203 
PAJ1204 

PAJ1303 
PAJ1304 

PAJ1403 
PAJ1404 

PAJ1503 
PAJ1504 

PAJ1603 
PAJ1604 

PAJ1703 
PAJ1704 

PAJ1803 
PAJ1804 

PAL102 

PAQ40102 

PAQ40202 

PAQ40302 

PAQ40402 

PAQ40502 

PAQ40602 

PAR1102 

PAR1602 

PAR2102 

PAR2401 

PAR2502 

PAR3601 

PAR5601 

PAR5701 

PAR5801 

PAR5901 

PAR6001 

PAR6401 

PAR6501 

PAR6601 

PAR710101 

PAR710201 

PAR710301 

PAR710401 

PAR710501 

PAR710601 

PATP401 

PATP501 

PATP601 PATP701 

PATP801 PATP901 

PAU105 

PAU205 

PAU305 

PAU405 

PAU505 

PAU601 PAU602 

PAU705 

PAU801 PAU802 

PAU1002 

PAU1101 PAU1102 

PAU1201 PAU1202 

PAU1301 PAU1302 

PAU1401 PAU1402 

PAU1501 PAU1502 

PAU1701 

PAU17014 

PAU1801 PAU1807 

PAU1901 PAU1902 

PAU2007 

PAU2008 

PAU20012 

PAU20013 
PAU20014 

PAU20015 

PAU2201 

PAU2205 PAU2207 

PAU2301 

PAU2302 

PAU2303 

PAU2308 

PAU2404 PAU2405 

PAJ1030 

PAJ3501 

PAR700101 

PAC4502 

PAJ2034 

PAR3402 PAC4602 

PAJ2030 

PAR3502 PAC2402 

PAJ2026 

PAR2202 PAC2502 

PAJ2022 

PAR2302 PAC5002 

PAJ202 

PAR3802 

PAJ1049 

PAJ3201 

PAR700601 

PAC5102 

PAJ206 

PAR4002 

PAJ1051 

PAJ3301 

PAR700501 

PAC3702 

PAJ2014 

PAR2802 

PAC5602 

PAJ2064 

PAR4602 PAC5502 

PAJ2010 

PAR4202 

PAJ1053 

PAJ3401 

PAR700401 

PAC7702 

PAJ1044 

PAR5101 PAC7602 

PAJ1046 

PAR5201 PAC7502 

PAJ1048 

PAR5301 PAC7402 

PAJ1050 

PAR5401 PAC7302 

PAJ1052 

PAR5501 PAC8002 

PAJ1038 

PAR6101 PAC7902 

PAJ1040 

PAR6201 PAC7802 

PAJ1042 

PAR6301 

PAJ1026 

PAJ4101 

PAR6701 

PAU2204 

PAU2403 

PAJ1022 

PAJ4201 

PAR6801 

PAU2203 

PAU2402 

PAJ1021 PAJ1017 PAJ1029 PAJ1025 PAJ1037 PAJ1033 PAJ1045 PAJ1041 PAJ1023 PAJ1019 PAJ1031 PAJ1027 PAJ1039 PAJ1035 PAJ1047 PAJ1043 

PAJ2057 PAJ2063 PAJ2061 

PAJ1034 
PAJ101 

PAJ2015 

PAJ105 

PAJ2023 

PAJ109 

PAJ2031 

PAJ1013 

PAJ2039 
PAJ2036 

PAJ1036 
PAJ103 

PAJ2019 

PAJ107 

PAJ2027 

PAJ1011 

PAJ2035 

PAJ1015 

PAJ2043 
PAJ2038 

PAC6702 

PAC6802 
PAJ3101 

PAU903 
PAU16012 

PAU16015 

PAU16016 

PAU18014 

PAC3202 

PAC3302 

PAC3902 

PADC506 PAJ501 
PAJ502 

PAJ2901 

PAL201 

PAR2702 

PAC3301 

PAC3602 

PAC3901 PAC4001 

PAC4102 

PAC4202 PAC5901 

PAC6001 

PAC6701 

PAC6801 

PADC505 PAJ504 
PAJ505 

PAJ3001 
PAR2901 

PAU902 PAU1601 

PAU16014 

PAU1809 PAU18016 

PAC202 

PAC401 

PAC802 

PAC1501 

PADC107 

PADC207 

PAJ2301 

PAQ103 

PAR1501 

PAU501 

PAJ2046 PAJ2054 PAJ2042 PAJ2050 

PAC302 

PAC501 

PAC1402 

PAC1601 

PADC104 

PADC204 

PAJ30B 

PAJ2001 

PAT101 

PAT201 

PAU102 

PAU302 

PAC2002 

PAC2201 

PAC2802 

PAC3001 

PADC304 

PADC404 

PAJ40B 

PAJ2201 

PAT301 

PAT401 

PAU202 

PAU402 

PAC3201 

PAC3502 

PADC501 

PAL104 PAC3402 PAL103 PAR2601 

PAU805 PAC3501 

PAC3601 

PADC502 

PAL101 

PAC4002 
PAL202 

PAR3002 PAU901 PAC4101 

PAC4201 PAR3001 

PAC4402 PAL302 PAR3202 PAU1001 

PAC4701 PAC4801 

PAR3201 

PAC5701 
PAU1602 

PAC5702 PAU1604 

PAC5801 
PAU1704 

PAC5802 
PAU1702 

PAC5902 

PAU1607 

PAC6002 

PAU1603 

PAC6101 

PAU1606 PAC6102 

PAU1605 

PAC6202 

PAU1703 

PAC6302 

PAU1707 
PAC6401 PAU1705 

PAC6402 
PAU1706 

PAC8802 

PAR7501 

PAU507 

PAC8902 

PAR7602 

PAU707 

PADC504 

PAR2701 PAR2902 

PAFB102 

PAMH601 

PAFB202 

PAMH301 

PAJ503 

PAJ3601 
PAU16013 

PAJ506 

PAJ3801 

PAU1608 

PAJ601 

PAJ3901 

PAU1708 

PAJ603 

PAJ3701 

PAU17013 

PAJ701 

PAJ702 

PAJ901 
PAJ902 

PAJ1201 
PAJ1202 

PAJ1401 
PAJ1402 

PAR4902 

PAU1905 

PAJ801 
PAJ802 PAR3701 

PAU1205 

PAJ1001 

PAR6102 

PAR6602 

PAJ1002 

PAR6202 

PAR6502 

PAJ1003 

PAR6302 

PAR6402 

PAJ1004 

PAR5202 

PAR5902 
PAJ1005 

PAR5302 

PAR5802 
PAJ1006 

PAR5402 

PAR5702 PAJ1007 

PAR5502 PAR5602 

PAJ1101 
PAJ1102 PAR3901 

PAU1305 

PAJ1301 
PAJ1302 PAR4101 

PAU1405 

PAJ1501 

PAJ1502 PAR4501 

PAU1505 

PAJ1601 PAQ30304 
PAJ1602 

PAQ30204 

PAQ101 

PAU504 

PAQ104 

PAQ204 
PAR1502 

PAR1802 

PAR1901 

PAR7502 

PAR7601 

PAU508 

PAU604 

PAU708 

PAQ201 
PAU704 

PAQ30101 
PAQ40103 PAR690102 PAQ30104 PAR4502 

PAU1504 

PAQ30201 
PAQ40203 PAR690202 

PAQ30203 

PAR4701 PAR4801 

PAR690201 

PAQ30301 
PAQ40303 PAR690302 

PAQ30303 

PAR4301 PAR4401 

PAR690301 

PAQ30401 
PAQ40403 PAR690402 PAQ30404 PAR4102 

PAU1404 

PAQ30501 
PAQ40503 PAR690502 PAQ30504 PAR3902 

PAU1304 

PAQ30601 
PAQ40603 PAR690602 PAQ30604 PAR3702 

PAU1204 

PAQ40101 

PAR700102 

PAR710102 

PAQ40201 

PAR700202 

PAR710202 

PAQ40301 

PAR700302 

PAR710302 

PAQ40401 

PAR700402 

PAR710402 

PAQ40501 

PAR700502 

PAR710502 

PAQ40601 

PAR700602 

PAR710602 

PAR101 PAT104 

PAR201 PAU104 

PAU2001 

PAR301 PAU204 

PAU2003 

PAR402 PAU101 

PAR502 PAU201 

PAR601 PAT204 

PAR701 PAU304 

PAU2002 

PAR801 PAU404 

PAU2004 

PAR902 PAU301 

PAR1002 PAU401 

PAR1201 

PAT106 

PAT206 

PAR1202 

PAT306 

PAT406 

PAR1301 

PAT105 

PAT205 

PAR1302 

PAT305 

PAT405 

PAR1401 PAT304 

PAR1701 PAT404 

PAR2001 

PAR2301 

PAR2402 

PAR2201 

PAU606 

PAR2801 

PAU806 

PAR3102 PAU1003 

PAU1104 

PAR3301 

PAR3501 

PAR3602 

PAR3401 

PAU1106 

PAR3801 

PAU1206 

PAR4001 

PAU1306 

PAR4201 

PAU1406 

PAR4601 

PAU1506 

PAR5001 

PAU1906 

PAR5102 

PAR6002 PAU2102 

PAR7201 
PAU23014 

PAU2406 

PAR7301 

PAU23015 

PAU2407 

PAR7401 PAU23013 

PAT102 

PAT103 

PAT202 

PAT203 

PAT302 

PAT303 

PAT402 

PAT403 PAU1609 

PAU18013 

PAU16011 

PAU18012 

PAU1709 

PAU1805 

PAU17011 

PAU1804 

PAC101 

PAC301 

PAC701 

PAC1401 

PADC101 

PADC201 
PAJ30A 

PAJ1901 

PAC1801 

PAC2001 

PAC2601 

PAC2801 

PADC301 

PADC401 

PAJ40A 
PAJ2101 

PAC1902 

PAC2101 

PAC2702 

PAC2901 

PADC307 

PADC407 

PAJ2601 

PAQ203 

PAR1801 

PAU701 

PAC902 

PAC1002 

PAC1102 

PAC1202 

PAC1302 

PAC3802 

PAC4902 

PAC5202 

PAC5302 

PAC5402 

PAC6502 

PAC6602 

PAC7002 

PAC7102 
PAC7202 

PAC8502 

PAC8602 

PAC8702 

PAJ1008 
PAJ1009 
PAJ10010 
PAJ10011 
PAJ10012 
PAJ10013 

PAJ10014 

PAJ1701 
PAJ1702 

PAJ1801 
PAJ1802 

PAR202 

PAR302 

PAR702 

PAR802 

PAR3101 

PAR3302 

PAR4302 

PAR4702 

PAR7202 

PAR7302 

PAR7402 

PATP201 

PAU106 

PAU206 

PAU306 

PAU406 

PAU603 

PAU803 

PAU1103 

PAU1105 

PAU1203 

PAU1303 

PAU1403 

PAU1503 

PAU17012 

PAU17015 
PAU17016 

PAU1803 

PAU1903 

PAU20016 

PAU2101 

PAU23016 

PAU2408 

PAC4302 

PAJ1056 PAJ1058 PAJ1060 PAJ1062 PAJ1064 

PAL301 

PAQ30103 

PAQ30403 

PAQ30503 

PAQ30603 

PAR1902 

PAR2002 

PAR2602 

PAR4402 

PAR4802 

PAR4901 

PAR690101 

PAR690401 

PAR690501 

PAR690601 

PATP101 

PAU605 

PAU804 

PAU1904 

PAC102 PAC201 PADC10MT4 PADC10MT5 PADC10MT6 

PAC502 PAC601 PADC10MT1 PADC10MT2 PADC10MT3 

PADC102 

PAR401 PADC103 

PAR102 

PADC106 

PAJ2401 

PAR1101 

PAC1802 PAC1901 PADC30MT4 PADC30MT5 PADC30MT6 

PAC2202 PAC2301 PADC30MT1 PADC30MT2 PADC30MT3 

PADC302 

PAR501 PADC303 

PAR1402 

PADC306 PAJ2701 

PAR2101 

PAC702 PAC801 PADC20MT4 PADC20MT5 PADC20MT6 

PAC1602 PAC1701 PADC20MT1 PADC20MT2 PADC20MT3 

PADC202 

PAR901 PADC203 

PAR602 

PADC206 PAJ2501 

PAR1601 

PAC2602 PAC2701 PADC40MT4 PADC40MT5 PADC40MT6 

PAC3002 PAC3101 PADC40MT1 PADC40MT2 PADC40MT3 

PADC402 

PAR1001 PADC403 

PAR1702 

PADC406 

PAJ2801 

PAR2501 



Line # Name Description Designator Revision ID Revision Status Quantity Manufacturer 1 Manufacturer Part Number 1 Manufacturer Lifecycle 1 Supplier 1 Supplier Part Number 1 Supplier Unit Price 1 Supplier Subtotal 1 DNI

Capacitor 4.7nF 
10%, 1kV, X7R, 
0805

0805 Arcshield HV 
4.7nF Ceramic 
Multilayer Cap; 
1000VDC; +125C; 
X7R Dielec; +/-
10%

C1, C2, C5, C6, C7, 
C8, C16, C17, C18, 
C19, C22, C23, 
C26, C27, C30, 
C31, C32, C36

18 KEMET C0805V472KDRACTU Volume Production Newark 93T1465 0.133 2.39

Capacitor 0.22uF, 
20%, 
1kV,X7R,Radial

Cap Ceramic 
0.22uF 1000V X7R 
20% Radial 5mm 
125°C Bulk

C3, C4, C14, C15, 
C20, C21, C28, C29

8 Murata RDER73A224MUB1H03B Volume Production Mouser 81-RDER73A224MUB1H3B 2.66 21.28

Capacitor 100 nF 
+/-10% 50 V 0603

Chip Capacitor, 
100 nF, +/- 10%, 
50 V, 0603 (1608 
Metric)

C9, C10, C11, C12, 
C13, C24, C25, 
C37, C38, C45, 
C46, C49, C50, 
C51, C52, C53, 
C54, C55, C56, 
C57, C58, C65, 
C66, C67, C68, 
C69, C70, C72, 
C73, C74, C75, 
C76, C77, C78, 
C79, C80, C82, 
C83, C84, C85, 
C86, C87, C88, C89

44 Yageo CC0603KRX7R9BB104 Volume Production Newark 65R8251 0.01 0.44

Capacitor 10uF 
10%, 50V, X7R, 
1210

Chip Capacitor, 
10uF, 10%, 50 V, 
X7R 1210 (3225 
Metric)

C33, C34, C35, 
C39, C43

5 Yageo CC1210KKX7R9BB106 Volume Production Digi-Key 311-2035-1-ND 0.7 3.5

Capacitor 4.7uF 
10%, 50V, X7R, 
1210

Chip Capacitor, 
4.7uF, 10%, 50 V, 
X7R 1210 (3225 
Metric)

C40, C44 2 Yageo CC1210KKX7R9BB475 Volume Production Newark 50AJ2905 0.153 0.306

T491D106K050AT

10uF Solid MnO2 
Tantalum 
Electrolytic 
Capacitor; 50 V dc 
+/-10%; T491 
Series

C41, C42, C47, C48 4 KEMET T491D106K050AT Volume Production Newark 04X9096 1.46 5.84

Capacitor 470nF 
+/-20% 25V 0603

Chip Capacitor, 
470nF +/-20%, 
25V, 0603, 
Thickness 1 mm

C59, C60, C61, 
C62, C63, C64

6 Murata GRM188R71E474KA12D Volume Production Mouser 81-GRM188R71E474KA12 0.057 0.57

Capacitor 1uF 
10%, 50V, X7R, 
1210

Chip Capacitor, 
1uF, 10%, 50 V, 
X7R 1210 (3225 
Metric)

C71 1 Yageo CC1210KKX7R9BB105 Volume Production
Arrow 
Electronics

CC1210KKX7R9BB105 0.2943 0.2943

Capacitor 2.2uF 
10%, 50V, X7R, 
0805

Chip Capacitor, 
2.2uF, 10%, 50 V, 
X7R 0805 (2012 
Metric)

C81 1 Yageo CC0805KKX7R9BB225 Volume Production Newark 50AJ2814 0.087 0.087

V375C24C150BL

375C Series 150 W 
Single Output 24 
V DC-DC 
Converter

DC1, DC2, DC3, 
DC4

4 Vicor V375C24C150BL Volume Production
Arrow 
Electronics

V375C24C150BL 212.2 848.8

REM30-2424SW

30W DC/DC-
Converter 
'MEDLINE' 2"x1" 
5kV reg 4: 1

DC5 1 Recom REM30-2424SW Mouser 919-REM30-2424SW 127.39 127.39

BLM18SG121TN1D

Ferrite Beads 
Multi-Layer 
120Ohm 25% 
100MHz 3A 
0.025Ohm DCR 
0603 T/R

FB1, FB2 2 Murata BLM18SG121TN1D Volume Production Mouser 81-BLM18SG121TN1D 0.13 0.26

ESQ-132-14-G-D

Conn Elevated 
Socket SKT 64 POS 
2.54mm Solder ST 
Top Entry Thru-
Hole Tube

J1, J2 2 Samtec ESQ-132-14-G-D Volume Production
Arrow 
Electronics

ESQ-132-14-G-D 14.92 29.84

M80-5000000M5-
02-333-00-000

Conn Header R/a 
2POS 4MM

J3, J4 2 Harwin
M80-5000000M5-02-333-00-
000

Volume Production

M80-5400642
Conn Header R/a 
6POS 2MM

J5 1 Harwin M80-5400642 Volume Production Newark 92K7319 18.86 18.86

M80-5400442

HARWIN - M80-
5400442 - Wire-To-
Board Connector, 
2 mm, 4 Contacts, 
Header, 
Datamate J-Tek 
M80 Series, 
Through Hole, 2 
Rows

J6, J7, J8, J9, J11, 
J12, J13, J14, J15, 
J16, J17, J18

12 Harwin M80-5400442 Volume Production Newark 56AC6227 15.48 185.76

M80-5401442

Conn Datamate M 
14 POS 2mm 
Solder RA Thru-
Hole Tube

J10 1 Harwin M80-5401442 Volume Production Newark 92K7321 19.78 19.78

5002
TEST POINT PC 
MINI .040D WHITE

J19, J20, J21, J22, 
J23, J24, J25, J26, 
J27, J28, J29, J30, 
J31, J32, J33, J34, 
J35, J36, J37, J38, 
J39, J40, J41, J42

24
Keystone 
Electronics

5002 Volume Production Newark 62W5136 0.313 7.51

DLW5BTM101SQ2
L

Ind Common 
Mode Choke 
Wirewound 100 
Ohm 100MHz 6A 
2020 Embossed 
T/R

L1 1 Murata DLW5BTM101SQ2L Volume Production
Arrow 
Electronics

DLW5BTM101SQ2L 1.23 1.23

74404084120

WE-LQS Series; 
Shielded Wire-
wound SMD 
Inductor 12

L2, L3 2 Wurth Electronics 74404084120 Volume Production Mouser 710-74404084120 1.29 2.58

FQD13N06LTM

N-Channel 
QFET(R) MOSFET, 
11 A, 60 V, 115 
mOhm, -55 to 150 
degC, 3-Pin DPAK 
(TO-252), RoHS, 
Tape and Reel

Q1, Q2 2
ON 
Semiconductor / 
Fairchild

FQD13N06LTM Volume Production

IRFR5410TRPBF
MOSFET P-CH 
100V 13A DPAK

Q3.1, Q3.2, Q3.3, 
Q3.4, Q3.5, Q3.6

6 Infineon IRFR5410TRPBF
Not Recommended for 
New Design

Newark 40M7904 0.638 3.83

MMBT2222AM3T5
G

NPN General 
Purpose 
Transistor, 3-Pin 
SOT-723, Pb-Free, 
Tape and Reel

Q4.1, Q4.2, Q4.3, 
Q4.4, Q4.5, Q4.6

6
ON 
Semiconductor

MMBT2222AM3T5G Volume Production
Arrow 
Electronics

MMBT2222AM3T5G 0.1462 0.8772

Resistor 75R0 +/-
1% 0603 100 mW

Chip Resistor, 75 
Ohm, +/- 1%, 0.1 
W, -55 to 155 
degC, 0603 (1608 
Metric)

R1, R6, R14, R17 4 Panasonic ERJ-3EKF75R0V Volume Production Newark 65T8518 0.004 0.016

Resistor 340R +/-
1% 0603 100 mW

Chip Resistor, 340 
Ohm, +/- 1%, 0.1 
W, -55 to 155 
degC, 0603 (1608 
Metric)

R2, R3, R7, R8 4 Panasonic ERJ-3EKF3400V Volume Production Newark 51W9467 0.002 0.008

Resistor 4K64 +/-
1% 0603 100 mW

Chip Resistor, 
4.64k Ohm, +/- 
1%, 0.1 W, -55 to 
155 degC, 0603 
(1608 Metric)

R4, R5, R9, R10 4 Panasonic ERJ-3EKF4641V Volume Production Newark 65T8462 0.004 0.016

Resistor 49K9 +/-
1% 0603 100 mW

Chip Resistor, 
49.9k Ohm, +/- 
1%, 0.1 W, -55 to 
155 degC, 0603 
(1608 Metric)

R11, R16, R21, R25 4 Panasonic ERJ-3EKF4992V Volume Production Mouser 667-ERJ-3EKF4992V 0.026 0.26

Resistor 0R +/- 5% 
0603 100 mW

Chip Resistor, 0 
Ohm, 0.1 W, -55 
to 155 degC, 0603 
(1608 Metric)

R12, R13 2 Panasonic ERJ-3GEY0R00V Volume Production Newark 97W7591 0.003 0.006

Resistor 0R +/- 5% 
1206 250 mW

Chip Resistor, 0 
Ohm, +/- 5%, 0.25 
W, -55 to 155 
degC, 1206 (3216 
Metric)

R15, R18 2 Yageo RC1206JR-070RL Volume Production Newark 75X0171 0.007 0.014 DNI

Resistor 0R01 1% 
1206 1W

Res Metal Strip 
1206 0.01 Ohm 1% 
1W ±75ppm/°C 
Molded SMD SMD 
Embossed Plastic 
T/R

R19, R49 2 Vishay Dale WSLP1206R0100FEA Volume Production
Arrow 
Electronics

WSLP1206R0100FEA 0.527 1.05

Resistor 56K2 +/-
1% 0603 100 mW

Chip Resistor, 
56.2k Ohm, +/- 
1%, 0.1 W, -55 to 
155 degC, 0603 
(1608 Metric)

R20 1 Panasonic ERJ-3EKF5622V Volume Production Newark 65T8492 0.004 0.004

Resistor 51R1 +/-
1% 0603 100 mW

Chip Resistor, 
51.1 Ohm, +/- 1%, 
0.1 W, -55 to 155 
degC, 0603 (1608 
Metric)

R22, R23, R28, 
R34, R35, R38, 
R40, R42, R46, 
R50, R51, R52, 
R53, R54, R55, 
R61, R62, R63

18 Panasonic ERJ-3EKF51R1V Volume Production Newark 65T8473 0.006 0.108

Resistor 10k +/-
1% 0603 100 mW

Chip Resistor, 10 
KOhm, +/- 1%, 01 
W, -55 to 155 
degC, 0603 (1608 
Metric)

R24, R33, R70.1, 
R70.2, R70.3, 
R70.4, R70.5, 
R70.6, R71.1, 
R71.2, R71.3, 
R71.4, R71.5, 
R71.6

14 Yageo RC0603FR-0710KL Volume Production Newark 68X3181 0.003 0.042

Resistor 0R033 1% 
1206 1W

Res Thick Film 
1206 0.033 Ohm 
1% 1W ±75ppm/C 
Pad SMD 
Automotive T/R

R26, R31, R37, 
R39, R41, R45

6 Panasonic ERJ-8CWFR033V Volume Production Mouser 667-ERJ-8CWFR033V 0.244 2.44

Resistor 100K +/-
1% 0603 100 mW

Chip Resistor, 
100k Ohm, +/- 1%, 
0.1 W, -55 to 155 
degC, 0603 (1608 
Metric)

R27 1 Panasonic ERJ-3EKF1003V Volume Production Newark 85Y8503 0.006 0.006

Resistor 931K +/-
1% 0603 100 mW

Chip Resistor, 
931k Ohm, +/- 1%, 
0.1 W, -55 to 155 
degC, 0603 (1608 
Metric)

R29 1 Panasonic ERJ-3EKF9313V Volume Production
Arrow 
Electronics

ERJ-3EKF9313V 0.0162 0.0162

Resistor 1R0 1% 
2512 1W

Res Thick Film 
2512 1 Ohm 1% 
1W ±100ppm/°C 
Molded SMD SMD

R30, R32 2 Vishay Dale CRCW25121R00FKEG Volume Production Digi-Key 541-1.00AAFCT-ND 0.38 0.76

Resistor 100k +/-
1% 0603 100 mW

Chip Resistor, 100 
KOhm, +/- 1%, 0.1 
W, -55 to 155 
degC, 0603 (1608 
Metric)

R36, R69.1, R69.2, 
R69.3, R69.4, 
R69.5, R69.6, R75, 
R76

9 Yageo RC0603FR-07100KL Volume Production Newark 75X0140 0.003 0.027

Jumper 0603 Jumper 0603 R43, R44, R47, R48 4 Bourns CR0603-J/-000ELF Volume Production Newark 84W7241 0.002 0.008

Resistor 7K15 +/-
1% 0603 100 mW

Chip Resistor, 
7.15k Ohm, +/- 
1%, 0.1 W, -55 to 
155 degC, 0603 
(1608 Metric)

R56, R57, R58, 
R59, R60, R64, 
R65, R66

8 Panasonic ERJ-3EKF7151V Volume Production Newark 12AC1076 0.007 0.056

Resistor 4k7 +/-
1% 0603 100 mW

Chip Resistor, 4.7 
KOhm, +/- 1%, 0.1 
W, -55 to 155 
degC, 0603 (1608 
Metric)

R67, R68, R72, 
R73, R74

5 Panasonic ERJ-3EKF4701V Volume Production Newark 85Y8748 0.003 0.015

29768

3 W 101 to 187 uH 
40 to 50 mOhm 
DCR PR Bus 
Toroidal Inductor

T1, T2, T3, T4 4 Vicor 29768 Volume Production
Arrow 
Electronics

29768 13.83 55.32

5005
PC TEST POINT 
COMPACT RED

TP1, TP2 2
Keystone 
Electronics

5005 Volume Production Newark 62W5139 0.279 0.558

5003

Test Point, 
Orange, Height 
4.6 mm, Tail 
Length 3 mm, 1-
Pin THD, RoHS

TP3 1
Keystone 
Electronics

5003 Volume Production Newark 62W5137 0.276 0.276

5001
TEST POINT PC 
MINI .040D BLACK

TP4, TP5, TP6, 
TP7, TP8, TP9

6
Keystone 
Electronics

5001 Volume Production Newark 62W5135 0.258 1.55

H11L1S-M

Optocoupler 
Logic-Out Open 
Collector DC-IN 1-
CH 6-Pin PDIP 
SMD Bulk

U1, U2, U3, U4 4
ON 
Semiconductor / 
Fairchild

H11L1S-M Volume Production Newark 97K1809 1.13 4.52

LTC4357HMS8#PB
F

OR Controller N+1 
ORing Controller 
N-Channel N:1 8-
MSOP

U5, U7 2
Analog Devices / 
Linear Technology

LTC4357HMS8#PBF Volume Production Newark 51AK7196 7.3 14.6

MAX4173FEUT+T

MAX4173 Series 
28 V 1.4 MHz 
Voltage Current 
Sense 
Operational 
Amplifier - SOT-
23

U6, U19 2 Maxim MAX4173FEUT+T Volume Production Newark 73Y3944 1.45 2.9

MAX4173HEUT+T

MAX4173 Series 
28 V 1.2 MHz 
Voltage Current 
Sense 
Operational 
Amplifier - SOT-
23

U8, U11, U12, U13, 
U14, U15

6 Maxim MAX4173HEUT+T Volume Production
Arrow 
Electronics

MAX4173HEUT+T 4.02 24.11

R-78E5.0-0.5

0.5A DC/DC-
Converter 
'INNOLINE' SIP3 
reg; V. In: 7-28; V. 
Out: 5.0; mA. Out: 
500

U9 1 Recom R-78E5.0-0.5 Volume Production Newark 62X9499 2.83 2.83

R-785.0-0.5

0.5A DC/DC-
Converter 
'INNOLINE' SIP3 
reg; V. In: 6.5-32; 
V. Out: 5.0; mA. 
Out: 500

U10 1 Recom R-785.0-0.5 Volume Production
Arrow 
Electronics

R-785.0-0.5 7.85 7.85

MAX3221EAE+

MAX3221 Series 
235 kbps 5.5 V 
Surface Mount RS-
232 Transceiver - 
SSOP-16

U16, U17 2 Maxim MAX3221EAE+
Not Recommended for 
New Design

Mouser 700-MAX3221EAE 6.21 12.42

ADUM2201ARWZ

5000Vrms 
25kV/us 1Mbps 
Digital Isolation 
RS232,TTL RS485

U18 1 Analog Devices ADUM2201ARWZ Volume Production Digi-Key ADUM2201ARWZ-ND 6.61 6.61

SN74HC151QDRQ
1

Automotive 5-V, 
8: 1 1-channel 
general-purpose 
multiplexer 16-
SOIC -40 to 125

U20 1 Texas Instruments SN74HC151QDRQ1 Volume Production
Texas 
Instruments

SN74HC151QDRQ1 0.445 0.445

AD590KF

SENSOR ANALOG -
55C-150C 2FLATPK 
/ Two-Twrminal 
IC Temperature 
Transducer

U21 1 Analog Devices AD590KF Volume Production Mouser 584-AD590KF 54.3 54.3

BME280
SENSOR 
PRESSURE 
HUMIDITY TEMP

U22 1 Bosch BME280 Volume Production

TCA9534ADWR

8-bit 1.65- to 5.5-
V I2C/SMBus I/O 
expander with 
interrupt, & 
config registers 
16-SOIC -40 to 85

U23 1 Texas Instruments TCA9534ADWR Volume Production
Texas 
Instruments

TCA9534ADWR 1.12 1.12

ADUM1250ARZ-
RL7

I²C Digital Isolator 
2500Vrms 2 
Channel 1Mbps 
25kV/µs CMTI 8-
SOIC (0.154, 
3.90mm Width)

U24 1 Analog Devices ADUM1250ARZ-RL7 Volume Production Digi-Key
505-ADUM1250ARZ-
RL7CT-ND

6.85 6.85
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