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PIJ3021 

PIJ3024 

PIJ3025 

PIJ3028 

PIJ3029 

PIJ3032 

PIJ3033 

PIJ3037 

PIJ3040 

PIJ3041 

PIJ3044 

PIJ3045 

PIJ3048 

PIJ3049 

PIJ3052 

PIJ3056 

POLV0GND 

PIJ3046 
NLMVC0L0CURRENT 

PIJ3054 
NLMVC0L0VOLTAGE 

PIJ3042 
NLMVC0R0CURRENT 

PIJ3050 
NLMVC0R0VOLTAGE 

PIR301 

PIR501 

POCHA0RLY0EN 

PIR401 

PIR601 

POCHA0CURRENT0SET 

PIR701 

PIR901 

POCHB0RLY0EN 

PIR801 

PIR1001 

POCHB0CURRENT0SET 

PIR1101 

PIR1301 

POCHC0RLY0EN 

PIR1201 

PIR1401 

POCHC0CURRENT0SET 

PIR1501 

PIR1701 

POCHD0RLY0EN 

PIR1601 

PIR1801 

POCHD0CURRENT0SET 

PIR1901 

PIR2101 

POCHA0FET0EN 

PIR2001 

PIR2201 

POCHA0I 

PIR2301 

PIR2501 

POCHB0FET0EN 

PIR2401 

PIR2601 

POCHB0I 

PIR2701 

PIR2901 

POCHC0FET0EN 

PIR2801 

PIR3001 

POCHC0I 

PIR3101 

PIR3401 

POCHD0FET0EN 

PIR3201 

PIR3501 

POCHD0I 

PIR3301 

PIR3601 

POBOARD0TEMP 

PIR3701 

PIR3801 

PORESET 

PIR3901 

PIR4001 

POFAULT0SENSE 

POBOARD0TEMP 

POCHA0CURRENT0SET 

POCHA0FET0EN POCHA0I 

POCHA0RLY0EN 

POCHB0CURRENT0SET 

POCHB0FET0EN POCHB0I 

POCHB0RLY0EN 

POCHC0CURRENT0SET 

POCHC0FET0EN POCHC0I 

POCHC0RLY0EN 

POCHD0CURRENT0SET 

POCHD0FET0EN POCHD0I 

POCHD0RLY0EN 

POFAULT0MUX0A 

POFAULT0MUX0B 

POFAULT0MUX0C 

POFAULT0MUX0D 

POFAULT0SENSE 

POIGB0RAW024V 

POLV0GND 

PORESET 
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MARS2 LVPS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

P375_IN P375_OUT

LV_V_ISNS

LV_ISNS_P5V_IN

LV_GND

Current Sense
Current_Sense.SchDoc

V_ISNS FAULT

V_ISET

V_DELAY

GND

P5VIN

FAULT-INJECT

Current Limit - Configurable
Analog_Current_Limit.SchDoc

P375_OUT

GND GND

Vdelay = ~1.25V = ~10ms Delay
Place near op-amp

0603
3.32k
1%

R48

10k
1%
0603

R50

C0G, NPO
5%
50V
0603
1nF

C6

0805
0

R41

White

TP1
5002

FAULT INJECTION TEST POINT

1
2

3

V
D

D
G

N
D

8
4

U2A
TLV2452AIDR

5

6
7

U2B

TLV2452AIDR

GND

GND

10%
16V
1µF

C5

Place near Op-Amp VDD

C0G, NPO
50V
10nF
0603
5%

C4

VOL=0.16V
Voffset=1.3mV
Ibias=7nA

Vcc=5V
VOH=4.85V

GND GND

[IDEAL] V_ISET(4A) = 4.1V
Place near op-amp

0603
10k
1%

R44

C0G, NPO
5%
50V
0603
1nF

C3

V_ISET

V_DELAY

0805
0

R45

White

TP2
5002

FAULT CURRENT INJECTION TEST POINT

V_ISET

0805
0

R49

White

TP3
5002

V_DELAY

FAULT DELAY INJECTION TEST POINT

1%
45.3k

R46

[REAL] V_ISET(4A) = 4.096V

LV_ISNS_P5V

LV_ISNS_P5V

2.49k

R47

8.25k

R43

VIN P5V_REFOUT

GND

12V to 5V (Linear) - ISNS Power
12V_to_5V_ISNS_REFOUT.SchDoc

P375_IN

LV_ISNS_P12V

EMI Filter to attenuate DC/DC Ripple
Current sense poor PSSR in the Fsw range

LV_ISNS_P5V

LV_ISNS_P5V

LV_ISNS_P5V

CH-FAULT CH-CNTL

UPSTREAM-FAULT

CH-ENABLE

HAS-FAULTED

FAULT-RESET

CH-ENABLEn

GND

P5VIN

Channel Logic
FET_CH_Digital_Logic.SchDoc

0805
0

R42
P5V

100nF
50V

C2

GND

INPUT-FAULT-RESET

HAS-FAULTED

i
P187 NETCLASS

i
P187 NETCLASS

i LOW VOLTAGE NETCLASS

GND

GND

LV_ISNS_P12V

LV_ISNS_P12V

LV_P5V

P5V

GND
GND

GND

GND

P5V

P5V

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIR4101 PIR4102 

COR41 

PIR4201 PIR4202 

COR42 

PIR4301 PIR4302 

COR43 

PIR4401 

PIR4402 

COR44 

PIR4501 PIR4502 

COR45 

PIR4601 

PIR4602 
COR46 

PIR4701 PIR4702 

COR47 
PIR4801 

PIR4802 

COR48 

PIR4901 PIR4902 

COR49 

PIR5001 

PIR5002 
COR50 

PITP101 

COTP1 

PITP201 

COTP2 

PITP301 

COTP3 

PIU201 

PIU202 

PIU203 

PIU204 

PIU208 
COU2A 

PIU205 

PIU206 

PIU207 

COU2B 

POINPUT0FAULT0RESET PIC201 

PIC302 

PIC401 PIC501 

PIC602 

PIR4601 

PIR5001 

PIU204 
POGND 

POHAS0FAULTED 

PIC402 PIC502 

PIR4401 

PIR4801 

PIU208 

POLV0ISNS0P12V 

PIC202 
PIR4201 

PIC301 

PIR4402 

PIR4602 

PIU203 

PIC601 

PIR4802 

PIR5002 

PIU205 

PIR4101 

PITP101 

PIR4102 

PIR4301 

PIU202 

PIR4302 

PIR4502 PIU201 

PIR4701 

PIU206 

PIR4702 

PIR4902 PIU207 

PIR4202 

POLV0P5V 

POP3750IN POP3750OUT 

PIR4901 

PITP301 

NLV0DELAY 

PIR4501 

PITP201 

NLV0ISET 

POGND 

POHAS0FAULTED 

POINPUT0FAULT0RESET 

POLV0ISNS0P12V 

POLV0P5V 

POP3750IN POP3750OUT 
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APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

P375_OUT

LV_V_ISNS

P375_IN

IN+ 1

IN+ 2

IN- 3

IN- 4

NC6

VOUT7 VS 8

GND5

U4

TMCS1101A4BQDR

GND

GND

Datasheet recommened 100KHz 1st order LPF to smooth
Vout is a sampled integrator with 250Hz quantized steps.

LPF assumed unneeded for Vlimit control loop

Isolated HALL Effect current sensor

VOUT is 2.5V centered

Vout = Ipri*0.4A/V
Ipri(0A) = 2.5V
Ipri(0.5A) = 2.7V
Ipri(1A) = 2.9V
Ipri(2A) = 3.3V
Ipri(3A) = 3.7V
Ipri(4A) = 4.1V
Ipri(5A) = 4.5V

50V
100nF
10%
0603

C10

LV_ISNS_P5V_IN
i

LOW VOLTAGE NETCLASS

i
LOW VOLTAGE NETCLASS

NOTE: See datasheet section 12.1 Layout Guidelines for proper copper pattern for the IN- and IN+ terminals.LV_GND

GND

PIC1001 

PIC1002 
COC10 

PIU401 

PIU402 

PIU403 

PIU404 PIU405 

PIU406 

PIU407 PIU408 

COU4 

PIC1002 

PIU405 

PIU406 

POLV0GND 

PIC1001 

PIU408 

POLV0ISNS0P5V0IN 

PIU401 

PIU402 

POP3750IN 

PIU403 

PIU404 

POP3750OUT 

PIU407 POLV0V0ISNS 

POLV0GND 

POLV0ISNS0P5V0IN 

POLV0V0ISNS 

POP3750IN 
POP3750OUT 
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MARS2 LVPS
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SEATTLE, WA 98105

APPLIED PHYSICS LAB
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2.0

FAULT

3

2
1

8
4

+

-

G
ND

VC
C

U7A
TLV3202AIDR

5

6
7

+

-

U7B

TLV3202AIDR

P5V

GND

10%
16V
1µF

C23

Place near Op-Amp VDD

GND

GND

P5V

GND

V_ISET

V_ISNS

F(-3dB)=100KHz LPF

F(-3dB)=100KHz LPF

100nF
50V

C25

GND

Fault Delay (RC Time Constant)

V_Delay Voltage Vs. Time (Approximate)

TLV2452 is a nA input bias op-amp - Negligable input impedance bias error

GND

Place near Schmitt Trigger

5V TTL 5V TTL

V_DELAY

1.65k
1%
0603

R66

1.65k
1%
0603

R69

1%
332k
0603

R68

SOD-323

D5

1N4148WS

Discharge diode greatly increased discharge rate.

C0G, NPO
50V
10nF
0603
5%

C22

C0G, NPO
5%
50V
0603
1nF

C24

C0G, NPO
5%
50V
0603
1nF

C26

100nF
50V

C27

2 4

NC1

U8A

SN74LVC1G17QDCKRQ1

GND3 VCC5
U8B

SN74LVC1G17QDCKRQ1

GND

499

R67

P5V

GND

GND

P5VIN

P5V

FAULT-INJECT

PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PID501 PID502 

COD5 

PIR6601 PIR6602 

COR66 

PIR6701 PIR6702 

COR67 

PIR6801 PIR6802 

COR68 

PIR6901 PIR6902 

COR69 

PIU701 

PIU702 

PIU703 

PIU704 

PIU708 
COU7A 

PIU705 

PIU706 

PIU707 

COU7B 

PIU801 

PIU802 PIU804 

COU8A 

PIU803 

PIU805 

COU8B 

PIC2201 PIC2301 

PIC2402 

PIC2501 

PIC2602 

PIC2701 

PIU704 

PIU803 

POGND 

PIC2401 

PIR6602 

PIU702 

POFAULT0INJECT 

PIC2502 

PID501 

PIR6801 PIU705 

PIC2601 

PIR6902 

PIU703 

PID502 PIR6702 

PIR6601 POV0ISET 

PIR6701 

PIR6802 PIU701 

PIR6901 POV0ISNS 

PIU706 

POV0DELAY 

PIU707 PIU802 

PIU801 

PIU804 POFAULT 

PIC2202 PIC2302 

PIC2702 

PIU708 

PIU805 

POP5VIN 

POFAULT 

POFAULT0INJECT 

POGND 

POP5VIN 

POV0DELAY 

POV0ISET 

POV0ISNS 
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APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

CH-CNTL

CH-ENABLE

26

U9C

SN74LVC3G14DCTR

ACTIVE-FAULT

P5V

P5V

FAULT_RESET
CH-CNTLn
HAS-FAULTED

71

U9A

SN74LVC3G14DCTR

5
3

U12B
SN74LVC3G14DCTR

GND4 VCC8
U9D

SN74LVC3G14DCTR

HAS-FAULTEDn
CH-ENABLEBUF

CH-ENABLE

GND

P5V

X7R
50V
100nF
0603
10%

C29

CH-FAULT

UPSTREAM-FAULT

GND2 VCC5
U14B

SN74LVC1G11MDCKREP

1

6
43

U14A

SN74LVC1G11MDCKREP

GND2 VCC5
U13B

SN74LVC1G11MDCKREP

1

6
43

U13A

SN74LVC1G11MDCKREP

P5V

GND

X7R
50V
100nF
0603
10%

C34

GND

P5V

GND

X7R
50V
100nF
0603
10%

C35

GND GND

GND2 VCC5
U11B

SN74LVC1G175DCKT

CLK1

D3 Q 4CLR6

U11A

SN74LVC1G175DCKT

GND

P5V

X7R
50V
100nF
0603
10%

C30

GND

53

U9B

SN74LVC3G14DCTR

26

U12C

SN74LVC3G14DCTR

71

U12A

SN74LVC3G14DCTR

GND

P5V

X7R
50V
100nF
0603
10%

C31

GND

GND4 VCC8
U12D

SN74LVC3G14DCTR

0603
49.9k
1%

R75

GND

0603
49.9k
1%

R70

0603
49.9k
1%

R71

GND

0603
49.9k
1%

R73

GND

100nF
50V

C28

GND

1%
332k
0603

R72

RC Time Constant = 33ms (2.2V)
Vih U11 = 2Vmin

HAS-FAULTED

FAULT-RESET

CH-ENABLEn CH-ENABLEn

0603
49.9k
1%

R74

GND

1

6
43

U10A

SN74LVC1G11MDCKREP

GND2 VCC5
U10B

SN74LVC1G11MDCKREP

P5V

GND

UPSTREAM-FAULTn

P5V

GND

X7R
50V
100nF
0603
10%

C32

GND

GND

GND

P5V

P5VIN

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PIC3401 

PIC3402 
COC34 

PIC3501 

PIC3502 
COC35 

PIR7001 

PIR7002 
COR70 

PIR7101 

PIR7102 
COR71 

PIR7201 PIR7202 

COR72 

PIR7301 

PIR7302 
COR73 

PIR7401 

PIR7402 
COR74 

PIR7501 

PIR7502 
COR75 

PIU901 PIU907 

COU9A 
PIU903 PIU905 

COU9B 

PIU902 PIU906 

COU9C 

PIU904 

PIU908 

COU9D 
PIU1001 

PIU1003 PIU1004 

PIU1006 

COU10A 

PIU1002 

PIU1005 

COU10B 

PIU1101 

PIU1103 

PIU1104 PIU1106 

COU11A 

PIU1102 

PIU1105 

COU11B 

PIU1201 PIU1207 

COU12A 

PIU1203 

PIU1205 

COU12B 

PIU1202 PIU1206 

COU12C 

PIU1204 

PIU1208 

COU12D 
PIU1301 

PIU1303 PIU1304 

PIU1306 

COU13A 

PIU1302 

PIU1305 

COU13B 

PIU1401 

PIU1403 PIU1404 

PIU1406 

COU14A 

PIU1402 

PIU1405 

COU14B 

PIR7102 

PIU1101 
NLACTIVE0FAULT POCH0FAULT 

PIU1205 

PIU1403 
NLCH0CNTLn 

PIR7302 

PIU1003 
NLCH0ENABLE 

POCH0ENABLE 

PIU901 PIU1004 

PIU1301 
NLCH0ENABLEBUF 

PIU907 
NLCH0ENABLEn POCH0ENABLEn 

PIR7402 PIU1401 
NLFAULT0RESET POFAULT0RESET 

PIC2801 

PIC2901 PIC3001 PIC3101 PIC3201 PIC3401 PIC3501 

PIR7001 

PIR7101 
PIR7301 

PIR7401 

PIR7501 

PIU904 

PIU1002 

PIU1102 PIU1204 PIU1302 PIU1402 

POGND 

PIU1104 PIU1201 

PIU1406 
NLHAS0FAULTED POHAS0FAULTED 

PIU1207 PIU1303 
NLHAS0FAULTEDn 

PIC2802 
PIR7201 

PIU1103 

PIR7002 

PIU903 POUPSTREAM0FAULT 

PIR7502 

PIU1206 

PIU902 

PIU1106 

PIU906 PIU1404 

PIU1202 

PIU1203 

PIU1304 POCH0CNTL 

PIC2902 PIC3002 PIC3102 PIC3202 PIC3402 PIC3502 

PIR7202 

PIU908 

PIU1005 

PIU1006 

PIU1105 PIU1208 PIU1305 

PIU1306 

PIU1405 

POP5VIN 

PIU905 PIU1001 
NLUPSTREAM0FAULTn 

POCH0CNTL 

POCH0ENABLE 

POCH0ENABLEn 

POCH0FAULT 

POFAULT0RESET 

POGND 

POHAS0FAULTED 

POP5VIN 

POUPSTREAM0FAULT 
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APPLIED PHYSICS LAB
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2.0

FLOAT1

IN
2

TEMP3

G
N

D
4

TRIM 5

OUT 6N.C.7

FLOAT8

U20
MAX6175BASA/V+T

VIN

P5V_REFOUT

GND

X7R
100nF
10%
50V

C57

X7R
10%
1uF
50V

C58

GNDGND

100K
R87

100K
R88

GND

Optional Vout TRIM

DNP

DNP

Recommended Imax = 10mA
Imax = 30mA

GND

GND

PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 
COC58 PIR8701 

PIR8702 
COR87 

PIR8801 

PIR8802 
COR88 

PIU2001 

PIU2002 

PIU2003 

PIU2004 
PIU2005 

PIU2006 PIU2007 

PIU2008 

COU20 

PIC5701 

PIC5801 

PIR8801 

PIU2004 
POGND 

PIC5702 

PIU2002 
POVIN 

PIC5802 
PIR8702 

PIU2006 POP5V0REFOUT 

PIR8701 

PIR8802 

PIU2005 

PIU2001 

PIU2003 

PIU2007 

PIU2008 

POGND 

POP5V0REFOUT 

POVIN 
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MARS2 LVPS
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APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

MT1
MT2

A
B

J4

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

MT1
MT2

A
B

J5

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

MT1
MT2

A
B

J6

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

MT1
MT2

A
B

J7

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

CHA_P375_OUT

CHB_P375_OUT

CHC_P375_OUT

CHD_P375_OUT

CHA_RTN

CHB_RTN

CHC_RTN

CHD_RTN

iConn MTG

iConn MTG

iConn MTG

iConn MTG MT_1
MT_2

MT_3
MT_4

MT_5
MT_6

MT_7
MT_8

PIJ40A 

PIJ40B 

PIJ40MT1 

PIJ40MT2 

COJ4 

PIJ50A 

PIJ50B 

PIJ50MT1 

PIJ50MT2 

COJ5 

PIJ60A 

PIJ60B 

PIJ60MT1 

PIJ60MT2 

COJ6 

PIJ70A 

PIJ70B 

PIJ70MT1 

PIJ70MT2 

COJ7 

PIJ40MT1 
NLMT01 

PIJ40MT2 
NLMT02 

PIJ50MT1 
NLMT03 

PIJ50MT2 
NLMT04 

PIJ60MT1 
NLMT05 

PIJ60MT2 
NLMT06 

PIJ70MT1 
NLMT07 

PIJ70MT2 
NLMT08 

PIJ40A POCHA0P3750OUT 
PIJ40B POCHA0RTN 

PIJ50A POCHB0P3750OUT 
PIJ50B POCHB0RTN 

PIJ60A POCHC0P3750OUT 
PIJ60B POCHC0RTN 

PIJ70A POCHD0P3750OUT 
PIJ70B POCHD0RTN 

POCHA0P3750OUT 
POCHA0RTN 

POCHB0P3750OUT 
POCHB0RTN 

POCHC0P3750OUT 
POCHC0RTN 

POCHD0P3750OUT 
POCHD0RTN 
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SIZE DWG NO.

FILE NAME SHEET OF

REV

98514
CAGE CODE

PROJECT

MARS2 LVPS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

FAULT_MUX_A

FAULT_MUX_B

FAULT_MUX_C

FAULT_MUX_D

FAULT_SENSE

FAULT_MUX_B
FAULT_MUX_C

FAULT_MUX_A

VCC16 GND 8
U5B

SN74HC151QDRQ1

D31

B10 A11

D712 D613 D514 D415

D22 D13 D04 Y 5

W 6

G7

C9

U5A

SN74HC151QDRQ1

LV_GND

FAULT_SENSE_IN[7..0] FAULT_SENSE_IN[7..0]

LV_GND

100nF
0603
50V

C12
1210
50V
1uF

C11

LV_GNDLV_GND

FAULT_SENSE_IN0
FAULT_SENSE_IN1
FAULT_SENSE_IN2
FAULT_SENSE_IN3
FAULT_SENSE_IN4
FAULT_SENSE_IN5
FAULT_SENSE_IN6
FAULT_SENSE_IN7

FAULT_SENSE FAULT_SENSE

FAULT_MUX_A

FAULT_MUX_B

FAULT_MUX_C

FAULT_MUX_D

LV_P5V

GND

P5VIN

LV_GND

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIU501 

PIU502 

PIU503 

PIU504 PIU505 

PIU506 

PIU507 

PIU509 

PIU5010 

PIU5011 

PIU5012 

PIU5013 

PIU5014 

PIU5015 

COU5A 

PIU508 PIU5016 

COU5B 

PIU504 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN0 

POFAULT0SENSE0IN070000 

PIU503 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN1 

POFAULT0SENSE0IN070000 

PIU502 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN2 

POFAULT0SENSE0IN070000 

PIU501 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN3 

POFAULT0SENSE0IN070000 

PIU5015 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN4 

POFAULT0SENSE0IN070000 

PIU5014 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN5 

POFAULT0SENSE0IN070000 

PIU5013 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN6 

POFAULT0SENSE0IN070000 

PIU5012 

NLFAULT0SENSE0IN070000 

NLFAULT0SENSE0IN7 

POFAULT0SENSE0IN070000 NLFAULT0SENSE0IN070000 POFAULT0SENSE0IN070000 

PIU5011 

NLFAULT0MUX0A POFAULT0MUX0A 

PIU5010 

NLFAULT0MUX0B 
POFAULT0MUX0B 

PIU509 

NLFAULT0MUX0C POFAULT0MUX0C 

NLFAULT0MUX0D POFAULT0MUX0D 

PIU505 

NLFAULT0SENSE 
POFAULT0SENSE 

PIC1102 PIC1201 

PIU507 

PIU508 

POGND PIC1101 PIC1202 
PIU5016 POP5VIN 

PIU506 

POFAULT0MUX0A 

POFAULT0MUX0B 

POFAULT0MUX0C 

POFAULT0MUX0D 

POFAULT0SENSE 

POFAULT0SENSE0IN0 POFAULT0SENSE0IN1 POFAULT0SENSE0IN2 POFAULT0SENSE0IN3 POFAULT0SENSE0IN4 POFAULT0SENSE0IN5 POFAULT0SENSE0IN6 POFAULT0SENSE0IN7 POFAULT0SENSE0IN070000 

POGND 

POP5VIN 
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PROJECT

MARS2 LVPS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

24V_Vin P12V_OUT

GND

24 to 12V (DC/DC)
24V_to_12V_DCDC.SchDoc

24V_Vin P5V_OUT

GND

24 to 5V (DC/DC) - 5V Logic
24V_to_5V_DCDC.SchDoc

LV_ISNS_P12VLV_P12V

Regulated 24V power from IGB PCBA

12V rail provided for intermediate step-down to 5V for current sense LDO's

LC Filter f(-3dB) =  ~45KHz

30%
0.75A
18uH

L1

SRR4028-180Y

GND

1210
50V
10%
1uF

C14

GND

3.9
R59

~20mVp-p Vripple @ ~300KHz

Damping Capacitance

Gain(300KHz) =  -36dB

Expected Iout = 30mA

LV_ISNS_P12V is a clean rail for use only with the current sensors. This filtering provides clean HF filtering.

Downstream LDO provides low-frequency filtering and final 12V to 5V regulation.

LC filtering in needed as the current sensor exhibits poor PSRR at the ~300KHz DC/DC switching frequency

50V
10%
1210
4.7uF

C15 3.3uF @ 12V0.9uF @ 12V

LV_P5V

3

1

2
Q1

SPD04P10PG
3A
200V

D2

NRVBAF3200T3G

1
2 15V

D3

SZ
M

M
SZ

15
ET

1G

50V
10%
1210
4.7uF

C13

3.3uF @ 12V

49.9k
R58

49.9k
R60

GND

Vgs(steady-state) = 12V

Vgs(max) = -20V
Vds(max) = -100V
I(cont) = 4A

Vth = -4V

In-Rush Current Limit Circuit
Approx 2ms soft-start

24VIN SYS_24V

LV_P12V

LV_ISNS_P12V

LV_P5V

GND

GND

GND

PIC1301 

PIC1302 
COC13 

PIC1401 

PIC1402 
COC14 

PIC1501 

PIC1502 
COC15 

PID201 PID202 

COD2 

PID301 
PID302 

COD3 

PIL101 PIL102 

COL1 

PIQ101 

PIQ102 PIQ103 

COQ1 

PIR5801 

PIR5802 
COR58 

PIR5901 

PIR5902 
COR59 

PIR6001 

PIR6002 
COR60 

PIC1402 PIC1502 

PIR6001 

POGND 

PIC1401 

PIL102 

PIR5902 
POLV0ISNS0P12V 

POLV0P5V 

PIL101 

POLV0P12V 
PIC1301 PID302 

PIQ101 

PIR5801 

PIR6002 

PIC1302 

PID202 

PID301 

PIQ103 

PIR5802 

PIC1501 

PIR5901 

PID201 PO24VIN PIQ102 POSYS024V PO24VIN 

POGND 

POLV0ISNS0P12V 

POLV0P5V 

POLV0P12V 

POSYS024V 
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MARS2 - IPB - 24V to 5V DC/DC
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FILE NAME SHEET OF

REV

98514
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PROJECT

MARS2 LVPS
*
*

*
*

2.0

10uF
C42

Maximum Coutput + Load is 220uF without protection diode

+VIN1

2

+VOUT 3

GND

U17

R-785.0-0.5

P5V_OUT

50V
10%
1210
4.7uF
X7R

C46

24V_Vin

LC Filter f(-3dB) =  ~24KHz

30%
0.75A
18uH

L2

SRR4028-180Y

Damping Capacitance

Gain(300KHz) =  -40dB

1.5uF @ 25V

10uF
50V
10%
Tantalum

C44

1%
1206
3R3

R82

50V
10%
1210
4.7uF
X7R

C45
Damping Capacitance

1.5uF @ 25V

10uF
50V
10%
Tantalum

C43

1%
1206
3R3

R81

Damping provide for entire PI filter - Peaks approximately 2dB

GND

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4601 

PIC4602 
COC46 

PIL201 PIL202 

COL2 

PIR8101 

PIR8102 
COR81 

PIR8201 

PIR8202 
COR82 

PIU1701 

PIU1702 

PIU1703 

COU17 

PIC4201 
PIU1703 POP5V0OUT 

PIC4202 

PIC4302 PIC4402 PIC4501 PIC4601 

PIU1702 

POGND 

PIC4301 

PIR8101 

PIC4401 

PIR8201 

PIC4502 

PIL201 

PIR8102 

PO24V0Vin 

PIC4602 

PIL202 

PIR8202 

PIU1701 PO24V0Vin 

POGND 

POP5V0OUT 
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TITLE
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REV

98514
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PROJECT

MARS2 LVPS
*
*

*
*

2.0

10uF
10%
50V
2917

C52

50V
10%
1210
4.7uF

C56

12V POWER SUPPLY
MTBF: 26162x10^3hr
f = 280kHz-380kHz
Max Power Dissipation: 0.52W

24V_Vin P12V_OUT+VIN1

2

+VOUT 3

GND

U19

R-7812-0.5
Maximum Coutput + Load is 220uF without protection diode30%

0.75A
18uH

L4

SRR4028-180Y

Damping Capacitance10uF
50V
10%
Tantalum

C54

1%
1206
3R3

R86

50V
10%
1210
4.7uF

C55
Damping Capacitance10uF

50V
10%
Tantalum

C53

1%
1206
3R3

R85

LC Filter f(-3dB) =  ~24KHz
Gain(300KHz) =  -40dB
Damping provide for entire PI filter - Peaks approximately 2dB

1.5uF @ 25V1.5uF @ 25V

GND

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 
COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIL401 PIL402 

COL4 

PIR8501 

PIR8502 
COR85 

PIR8601 

PIR8602 
COR86 

PIU1901 

PIU1902 

PIU1903 

COU19 

PIC5201 
PIU1903 POP12V0OUT 

PIC5202 

PIC5302 PIC5402 PIC5501 PIC5601 

PIU1902 

POGND 

PIC5301 

PIR8501 

PIC5401 

PIR8601 

PIC5502 

PIL401 

PIR8502 

PO24V0Vin 

PIC5602 

PIL402 

PIR8602 

PIU1901 PO24V0Vin 

POGND 

POP12V0OUT 
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MARS2 LVPS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

6-32

MH1

6-32

MH2

6-32

MH3

6-32

MH4

6-32

MH5

6-32

MH6

6-32

MH7

6-32

MH8

6-32

MH9

6-32

MH10

6-32

MH13

6-32

MH14

6-32

MH15

6-32

MH16

6-32

MH17

6-32

MH18

6-32

MH19

6-32

MH20

6-32

MH21

6-32

MH23

6-32

MH25

For relay bracket mounting.

6-32

MH26

6-32

MH27

6-32

MH28

6-32

MH29

6-32

MH11

CGND CGND

1
2

FB1
BLM18SG121TN1D

1
2

FB2
BLM18SG121TN1D

i CGND NET

i Mounting Hole

iMounting Hole

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 

PIMH1301 

COMH13 

PIMH1401 

COMH14 

PIMH1501 

COMH15 

PIMH1601 

COMH16 

PIMH1701 

COMH17 

PIMH1801 

COMH18 

PIMH1901 

COMH19 

PIMH2001 

COMH20 

PIMH2101 

COMH21 

PIMH2301 

COMH23 

PIMH2501 

COMH25 

PIMH2601 

COMH26 

PIMH2701 

COMH27 

PIMH2801 

COMH28 

PIMH2901 

COMH29 

PIFB101 PIFB201 
PIFB102 

PIMH801 

PIFB202 

PIMH1101 

PIMH101 PIMH201 PIMH301 PIMH401 PIMH501 PIMH601 PIMH701 

PIMH901 PIMH1001 

PIMH1301 

PIMH1401 

PIMH1501 PIMH1601 

PIMH1701 PIMH1801 PIMH1901 PIMH2001 PIMH2101 

PIMH2301 PIMH2501 

PIMH2601 PIMH2701 PIMH2801 PIMH2901 
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MARS2 LVPS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

P375_IN

HV_RTN

P375_OUT

CH-HAS-FAULTED

CH-I

CH-RLY_EN
CH-FET_EN

CH-ISET

UPSTREAM-FAULT

CH_RTN

LV_GND

LV_P5V

LV_P24V

LV_ISNS_P12V

Interface Channel A
Interface_Channel.SchDoc

FAULT_SENSE_IN1

FAULT_SENSE_IN2

FAULT_SENSE_IN3

FAULT_SENSE_IN4

CHA_I

CHA_FET_EN
CHA_RLY_EN

CHA_CURRENT_SET

CHB_I

CHB_FET_EN
CHB_RLY_EN

CHB_CURRENT_SET

CHC_FET_EN
CHC_RLY_EN

CHD_FET_EN
CHD_RLY_EN

CHD_CURRENT_SET

CHC_CURRENT_SET

CHC_I

CHD_I

P375_IN

HV_RTN

P375_OUT

CH-HAS-FAULTED

CH-I

CH-RLY_EN
CH-FET_EN

CH-ISET

UPSTREAM-FAULT

CH_RTN

LV_GND

LV_P5V

LV_P24V

LV_ISNS_P12V

Interface Channel B
Interface_Channel.SchDoc

P375_IN

HV_RTN

P375_OUT

CH-HAS-FAULTED

CH-I

CH-RLY_EN
CH-FET_EN

CH-ISET

UPSTREAM-FAULT

CH_RTN

LV_GND

LV_P5V

LV_P24V

LV_ISNS_P12V

Interface Channel C
Interface_Channel.SchDoc

P375_IN

HV_RTN

P375_OUT

CH-HAS-FAULTED

CH-I

CH-RLY_EN
CH-FET_EN

CH-ISET

UPSTREAM-FAULT

CH_RTN

LV_GND

LV_P5V

LV_P24V

LV_ISNS_P12V

Interface Channel D
Interface_Channel.SchDoc

CHA_FET_EN
CHA_RLY_EN

CHA_CURRENT_SET

CHB_FET_EN
CHB_RLY_EN

CHB_CURRENT_SET

CHC_FET_EN
CHC_RLY_EN

CHC_CURRENT_SET

CHD_FET_EN
CHD_RLY_EN

CHD_CURRENT_SET

CHA_I

FAULT_SENSE_IN1

FAULT_SENSE_IN2

CHB_I

FAULT_SENSE_IN3

CHC_I

FAULT_SENSE_IN4

CHD_I

P375_IN

HV_RTN

CHA_RTN

CHA_P375_OUT

CHB_P375_OUT

CHB_RTN

CHC_P375_OUT

CHC_RTN

CHD_P375_OUT

CHD_RTN

UPSTREAM-FAULT

GND

LV_P24V

LV_P5V

LV_ISNS_P12V

LV_GND

SYS_24V

LV_ISNS_P12V

LV_P5V

LV_P24V

LV_P5V

LV_ISNS_P12V

LV_GND

LV_P24V

LV_P5V

LV_ISNS_P12V

LV_GND

LV_P24V

LV_P5V

LV_ISNS_P12V

LV_GND

LV_P24V

LV_P5V

LV_ISNS_P12V

LV_GND

POCHD0RTN 

POCHC0RTN 

POCHB0RTN 

POCHA0RTN 

NLCHA0CURRENT0SET 
POCHA0CURRENT0SET 

NLCHA0FET0EN POCHA0FET0EN 

NLCHA0I 
POCHA0I 

NLCHA0RLY0EN POCHA0RLY0EN 

NLCHB0CURRENT0SET 
POCHB0CURRENT0SET 

NLCHB0FET0EN POCHB0FET0EN 

NLCHB0I POCHB0I 

NLCHB0RLY0EN POCHB0RLY0EN 

NLCHC0CURRENT0SET POCHC0CURRENT0SET 

NLCHC0FET0EN 
POCHC0FET0EN 

NLCHC0I POCHC0I 

NLCHC0RLY0EN 
POCHC0RLY0EN 

NLCHD0CURRENT0SET POCHD0CURRENT0SET 

NLCHD0FET0EN 
POCHD0FET0EN 

NLCHD0I 
POCHD0I 

NLCHD0RLY0EN POCHD0RLY0EN 

NLFAULT0SENSE0IN1 POFAULT0SENSE0IN1 

NLFAULT0SENSE0IN2 POFAULT0SENSE0IN2 

NLFAULT0SENSE0IN3 
POFAULT0SENSE0IN3 

NLFAULT0SENSE0IN4 
POFAULT0SENSE0IN4 

POHV0RTN 

POGND 

POLV0ISNS0P12V 

POLV0P5V 

POSYS024V 

POP3750IN 

POCHD0P3750OUT 

POCHC0P3750OUT 

POCHB0P3750OUT 

POCHA0P3750OUT 

POUPSTREAM0FAULT 

POCHA0CURRENT0SET 

POCHA0FET0EN 

POCHA0I 

POCHA0P3750OUT 

POCHA0RLY0EN 

POCHA0RTN 

POCHB0CURRENT0SET 

POCHB0FET0EN 

POCHB0I 

POCHB0P3750OUT 

POCHB0RLY0EN 

POCHB0RTN 

POCHC0CURRENT0SET 

POCHC0FET0EN 

POCHC0I 

POCHC0P3750OUT 

POCHC0RLY0EN 

POCHC0RTN 

POCHD0CURRENT0SET 

POCHD0FET0EN 

POCHD0I 

POCHD0P3750OUT 

POCHD0RLY0EN 

POCHD0RTN 

POFAULT0SENSE0IN1 

POFAULT0SENSE0IN2 

POFAULT0SENSE0IN3 

POFAULT0SENSE0IN4 

POGND 

POHV0RTN 

POLV0ISNS0P12V 

POLV0P5V 

POP3750IN 

POSYS024V 

POUPSTREAM0FAULT 
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MARS2 LVPS
1013 NE 40TH STREET

SEATTLE, WA 98105

APPLIED PHYSICS LAB
UNIVERSITY OF WASHINGTON

2.0

P375_IN
P375_OUT

LV_V_ISNS

LV_ISNS_P5V_IN

LV_GND

Overcurrent Current Sense
Current_Sense.SchDoc

CH_RTN

P375_OUTP375_IN

HV_RTN

+187V to GND

-187V to GND

CH-FAULT CH-CNTL

UPSTREAM-FAULT

CH-ENABLE

HAS-FAULTED

FAULT-RESET

CH-ENABLEn

GND

P5VIN

Channel Logic
FET_CH_Digital_Logic.SchDoc

V_ISNS FAULT
V_ISET

V_DELAY

GND

P5VIN

FAULT-INJECT

Current Limit - Configurable
Analog_Current_Limit.SchDoc

Delay provides fault slow-blow

Flyback diode included in driver

COIL_DRV

COIL_RTNEN

GND

Contactor Driver
Relay_Driver.SchDoc

CH-ISET

CH-I

CH-RLY_EN

COIL_DRV_HIGH COIL_RTN_HIGH

COIL_DRV_LOW COIL_RTN_LOW

1
4

3

2 5

K1

G41C

1
4

3

2 5
K2

G41C

G41C

G41C Contactor
------------------------
26.5V Nominal
Vpickup = 16V
Vdropout = 1-10V
Rcoil = 290 Ohms (91.4mA, 2.42W)

COIL_DRV

COIL_RTNEN

GND

Contactor Driver
Relay_Driver.SchDoc

SIG-IN SIG-OUT

P5VIN

GND

Anti-Alias Filter
Anti_Alias_Filter.SchDoc

CH-I

CH-I

LV_GND

1nF
10%
50V

C9

LV_GND

Vdelay = ~2.3V = ~20ms Delay
Place near op-amp U15

COIL_RTN_HIGH

0603
10k

R52

0603
8.45k

R54

COIL_DRV_LOW

COIL_RTN_LOW
Flyback diode included in driver

LV_P5V

LV_GND

VOL=0.16V
Voffset=1.3mV
Ibias=7nA

Vcc=5V
VOH=4.85V

0805
0

R53

White

TP4
5002

V_DELAY

5

6
7

U3B

TLV2452AIDR

1
2

3

V
D

D
G

N
D

8
4

U3A
TLV2452AIDR

V_DELAY

0603
10k

R55

0603
10k

R56

LV_GND

0603
10k

R57

LV_GND

4.53k

R51

VIN P5V_REFOUT

GND

12V to 5V (Linear) - ISNS Power
12V_to_5V_ISNS_REFOUT.SchDoc

EMI Filter to attenuate DC/DC Ripple
Current sense poor PSSR in the Fsw range

Place near Op-Amp VDD
LV_P5V

LV_GND

10%
16V
1µF

C8
C0G, NPO
50V
10nF
0603
5%

C7

Place near op-amp U15

LV_P5V

LV_P5V

P375_IN P375_OUT

CH-CNTL

LV_P5V

LV_GND

LV_P24V

SHORT-FAULT-OC

Solid State Switches
Solid_State_Switch.SchDoc

Disabling channel resets fault

COIL_DRV_HIGH

i
P187 NETCLASS

i
P187 NETCLASS

i
P187 NETCLASS

i
N187 NETCLASSi

N187 NETCLASS

i
P187 NETCLASS i

RELAY INPUT

i
RELAY OUTPUT

i
RELAY INPUT

i
RELAY OUTPUT

i
POSITIVE HIGHSIDE

LV_P24V

82mA Nominal

82mA Nominal

RELAY-TOP-NC

RELAY-BOTTOM-NC

i P187 NETCLASS

i N187 NETCLASS

UPSTREAM-FAULT

CH-FET_EN

1
4

3

D1
VS-8EWS16SLHM3

CH-HAS-FAULTED

LV_GND

LV_P5V

LV_P24V

LV_P24V LV_P5V

LV_GND

LV_ISNS_P12V

LV_P5V LV_P5V

LV_P5V

LV_GND

LV_GND LV_GND

LV_GND

LV_GND LV_GND

LV_P5V

LV_GND

LV_P24V

V_ISET

Open-Collector pulls V_ISET to approx 0V which is -4A ensuring a normal FAULT

FAULT-INJECT

FAULT-INJECT

1M

R99

1M

R100

1M

R101

1M

R103

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PID101 PID103 

PID104 
COD1 

PIK101 

PIK102 

PIK103 

PIK104 

PIK105 

COK1 

PIK201 

PIK202 

PIK203 

PIK204 

PIK205 

COK2 

PIR5101 PIR5102 

COR51 

PIR5201 

PIR5202 
COR52 

PIR5301 PIR5302 

COR53 

PIR5401 

PIR5402 
COR54 

PIR5501 PIR5502 

COR55 

PIR5601 

PIR5602 
COR56 

PIR5701 

PIR5702 
COR57 

PIR9901 PIR9902 

COR99 

PIR10001 PIR10002 

COR100 

PIR10101 PIR10102 

COR101 

PIR10301 PIR10302 

COR103 

PITP401 

COTP4 

PIU301 

PIU302 

PIU303 

PIU304 

PIU308 
COU3A 

PIU305 

PIU306 

PIU307 

COU3B 

POCH0FET0EN 

NLCH0I 

PIK102 

PIK202 

NLCOIL0DRV0HIGH 

NLCOIL0DRV0LOW 

POLV0P24V 

PIK105 

NLCOIL0RTN0HIGH 

PIK205 

NLCOIL0RTN0LOW 

POCH0RLY0EN 

NLFAULT0INJECT 

POCH0HAS0FAULTED 

PIC702 PIC801 

PIC901 PIR5401 

PIR5601 PIR5701 

PIU304 

POLV0GND 

PIC701 PIC802 

PIR5202 

PIR5501 

PIU308 

POLV0P5V 

PIC902 

PIR5201 

PIR5402 

PIU303 

PID101 PID103 

PIK203 POCH0RTN 

PID104 

PIK103 POP3750OUT 
PIK101 

PIR9901 

PIK201 

PIR10301 

POHV0RTN 

PIR5101 

PIU302 

PIR5102 

PIR5302 PIU301 

PIR5502 

PIR5602 
PIU305 

PIR5702 

PIU306 

PIU307 

PIR9902 

PIR10002 PIR10001 

PIR10101 PIR10102 

PIR10302 

POP3750IN 

PIK204 
NLRELAY0BOTTOM0NC 

PIK104 
NLRELAY0TOP0NC 

POCH0I 

POUPSTREAM0FAULT 

PIR5301 

PITP401 

NLV0DELAY 

NLV0ISET 
POCH0ISET 

POLV0ISNS0P12V 

POCH0FET0EN 

POCH0HAS0FAULTED 

POCH0I 

POCH0ISET 

POCH0RLY0EN 

POCH0RTN 
POHV0RTN 
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POLV0P5V 
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2.0

G41C Contactor
------------------------
26.5V Nominal
Vpickup = 16V
Vdropout = 1-10V
Rcoil = 290 Ohms (91.4mA, 2.42W)

EN

COIL_DRV

COIL_RTN

TN2504N-G 
Vds = 40V 
Vth(max)= 1.6V 
Id = 1A 
Rds(on-max) = 1.5 Ohms 
Rj0A = 73 C/W

2

1

3

Q2
TN2504N-G

GNDGND

92mA Expected

Pd(92mA) = 24mW = 1.75C Rise

3.3V CMOS

Limits Igate < 10mA Max (DIO Safe)

D4
PMEG4010CEJ115

0603
10k
1%

R65

348
0603
1%

R64

GND

GND

PID401 

PID402 

COD4 

PIQ201 

PIQ202 

PIQ203 
COQ2 

PIR6401 PIR6402 

COR64 

PIR6501 

PIR6502 
COR65 

PIQ203 

PIR6501 

POGND 

PID401 POCOIL0DRV 

PID402 

PIQ202 

POCOIL0RTN 

PIQ201 PIR6402 

PIR6502 

PIR6401 POEN 

POCOIL0DRV 

POCOIL0RTN 

POEN 

POGND 
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2.0

SIG-OUT

SIG-IN

GND

P5V

Vin expected at 2.5V center bias

GND

1
2

3

V
D

D
G

N
D

8
4

U16A
TLV2452AIDR

5

6
7

U16B
TLV2452AIDR

P5V

GND

GND

Vout 2.5V center bias

4th Order Butterworth Active Filter with Unity Gain Output
TLV2452A Vout(LOW) @ 10mA = 0.5V
TLV2452A Vout(HIGH) @ 10mA = 4.5V
F(-3dB) = 50Hz

10%
16V
1µF

C40
10%
16V
1µF

C41

10%
10V
1.2uF

1.2uFC39
25V
10%

6.8uF

6.8uF
C3810%

16V
1µF

C37

Place near Op-Amp VDD

Av(300Hz) = -61dB

0603
1%
1.50k

R78

1%
953
0603

R77

3.48k
0603
1%

R80

0603
2.43k
1%

R79

C0G, NPO
50V
10nF
0603
5%

C36

GND

GND

P5V

P5VIN
PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 PIC3802 

COC38 

PIC3901 PIC3902 

COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIR7701 PIR7702 

COR77 
PIR7801 PIR7802 

COR78 

PIR7901 PIR7902 

COR79 
PIR8001 PIR8002 

COR80 PIU1601 

PIU1602 

PIU1603 

PIU1604 

PIU1608 COU16A 

PIU1605 

PIU1606 

PIU1607 

COU16B 

PIC3602 PIC3701 

PIC4001 PIC4101 

PIU1604 

POGND 

PIC3801 

PIU1606 

PIU1607 POSIG0OUT 

PIC3802 

PIR7702 PIR7801 

PIC3901 

PIR7902 PIR8001 

PIC3902 

PIR7701 PIU1601 

PIU1602 

PIC4002 

PIR8002 PIU1603 

PIC4102 

PIR7802 PIU1605 

PIR7901 POSIG0IN 

PIC3601 PIC3702 

PIU1608 

POP5VIN 

POGND 

POP5VIN 

POSIG0IN 

POSIG0OUT 
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2.0

+ -

G

S1
S2D

Q3
IXFN66N85X

P375_IN

110

R89

ISO-RTN

ISO-P12V

ISO-P5V

GND

P24VIN

Isolated Gate Drive Power - HIGH
Isolated_Gate_Power_Supplies.SchDoc

ISO_RTN

SOD-323

D7

1N4148WS

1
2

D6
SZMMSZ15ET1G

GATE_DRV_HIGH

Zener keeps the Gate within +15V of Source

910

R91

i
P187 NETCLASS

i
P187 NETCLASS

i
MOSFET OUTPUT

i
MOSFET INPUT

i MOSFET OUTPUTiMOSFET OUTPUT

RSNS_P RSNS_N

P5V-IN

GND

FAULT

RESETn

Short Circuit Current Sense
IN310_ISNS.SchDoc

RESETn

LV_GND

CH-CNTL

SHORT-FAULT-OC

ISO-GND

ISO-GND

ISO-GND

LV_P5V

LV_GND

LV_P5V

LV_GND

LV_GND

LV_P24V LV_P24V

LV_P24V

HV_P5V

HV_P12V

HV_P5V

Has pullup to 5V
Pull to GND to RESET a FAULT

GND

P5V

RESETn

FAULT

P12V

GATE_DRV_HIGH

CH-EN

Short Circuit Logic Intergration
Short-Circuit-Logic-Integration.SchDoc

HV_P5V

HV_P12V

ISO-GND

RESETn

GATE_DRV_HIGH

P375_OUT

1
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4
Q4

140357145100

1

23

4
Q8

140357145100

768

R63

LV_GND

CH-EN

CH-EN

HV_P5V

C61

ISO-GND ISO-GND

FAULT-BUF

FAULT-BUF

FAULT-BUF
768

R83

2 4

NC1

U22A

SN74LVC1G17QDCKRQ1

GND3 VCC5
U22B

SN74LVC1G17QDCKRQ1

ISO-GND

ISO-GND

INA310 current sense amplifier operates up to -4V Vcm

TP5

5001
FAULT Output

i
P187 NETCLASS

iP187 NETCLASS

iP187 NETCLASS

22nF

C59

220R

R104

i
P187 NETCLASS

PIC5901 PIC5902 
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PIQ402 PIQ403 

PIQ404 

COQ4 

PIQ801 
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COR91 

PIR10401 PIR10402 

COR104 

PITP501 

COTP5 

PIU2201 

PIU2202 PIU2204 

COU22A 

PIU2203 

PIU2205 
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PIU2201 
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2.0

ISO-RTN

24V LOW VOLTAGE POWER DOMAIN ISOLATED HIGH VOLTAGE FET DRIVER POWER DOMAIN

1
2

+
22uF
2917
50V

C18

1
2

+
22uF
2917
50V

C17

1
2

+
22uF
2917
50V

C19

2.8k
R61

Resistor dissipates 52mW (100mW rated)
Load is a MOSFET gate - no current

So
lid

 T
an

ta
lu

m

So
lid

 T
an

ta
lu

m

Solid Tantalum

VIN1

G
N

D
2

VOUT 3

G
N

D
4

U15
MCP1792-5002H/DB

2.2uF
X5R
25V

C33
2.2uF
X5R
25V

C47

5V Output

100mA Maximum
TJ0A = 70 C/W

ISO-P12V

ISO-P5V

GND

P24VIN

Provide some minimum load

+VIN2

CTRL3

-VIN1

+VOUT 6

-VOUT 7

NC 5

NC1 8

PS1

RS3-2412S

1nF
1nF

C16

C1206X102KGRACAUTO

1nF
1nF

C20

C1206X102KGRACAUTO

PIC1601 PIC1602 

COC16 

PIC1701 
PIC1702 COC17 

PIC1801 
PIC1802 COC18 

PIC1901 
PIC1902 COC19 

PIC2001 PIC2002 

COC20 

PIC3301 

PIC3302 
COC33 

PIC4701 

PIC4702 
COC47 

PIPS101 

PIPS102 

PIPS103 

PIPS105 

PIPS106 

PIPS107 

PIPS108 

COPS1 

PIR6101 

PIR6102 
COR61 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

COU15 

PIC1601 

PIC1702 PIC1802 

PIPS102 

POP24VIN PIC1602 

PIC1902 PIC3302 

PIPS106 

PIR6102 

PIU1501 

POISO0P12V 

PIC1701 PIC1801 

PIC2001 

PIPS101 

POGND 

PIC1901 

PIC2002 

PIC3301 PIC4701 PIPS107 

PIR6101 
PIU1502 PIU1504 

POISO0RTN 

PIC4702 

PIU1503 POISO0P5V 

PIPS103 

PIPS105 

PIPS108 

POGND 

POISO0P5V 

POISO0P12V 

POISO0RTN 

POP24VIN 
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2.0

P5V-IN

GND

RSNS_P

FAULT

RESETn

GND

P5V

3.32k
R98

6.8k
R94

GNDGND

P5V

100nF
25V
C49

GND

VS1

OUT2

CMP_IN3

GND4

RSTn5

CMP_OUT 6

IN- 7

IN+ 8

U18

INA310A1IDGKR

4.99k
R93

P5V
0805
25V
1uF

C50

4.99k
R62

GND

100nF
25V
C48

P5V

2W
5mR

75ppm/°C
1%
Vishay Dale

R102

RSNS_N

Use kelvin connection

Vcmp = 0.6V
Threshold set to ~18A

SOD-323

D8
1N4148WS

GND

Place close to IN310 RSNS_N

PIC4801 

PIC4802 

COC48 

PIC4901 

PIC4902 

COC49 PIC5001 

PIC5002 
COC50 

PID801 
PID802 

COD8 

PIR6201 

PIR6202 
COR62 

PIR9301 

PIR9302 
COR93 

PIR9401 

PIR9402 
COR94 

PIR9801 

PIR9802 
COR98 

PIR10201 PIR10202 

COR102 

PIU1801 

PIU1802 

PIU1803 

PIU1804 

PIU1805 

PIU1806 

PIU1807 

PIU1808 

COU18 

PIC4801 

PIC4901 PIC5001 

PID801 
PIR9801 

PIU1804 

POGND 

PIC4802 

PIR6201 

PIU1805 PORESETn 
PID802 

PIR10202 

PIU1807 

PORSNS0N 

PIR9301 

PIU1806 POFAULT 

PIR9401 

PIR9802 

PIU1803 

PIR9402 

PIU1802 

PIR10201 

PIU1808 

PORSNS0P 

PIC4902 PIC5002 

PIR6202 

PIR9302 

PIU1801 

POP5V0IN 

POFAULT 

POGND 

POP5V0IN 

PORESETn 

PORSNS0N PORSNS0P 
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2.0

GND

P5V

RESETn

FAULT

P12V

GATE_DRV_HIGH

CH-EN

P12V

LED Current Limiter

GATE

P12V

P12V_RTN

ANODE

CATHODE

MOSFET HIGH Driver
Gate_Driver.SchDocP5V

If = 12.5mA
Supplies 5V to MOSFET Driver anode when CH-EN is HIGH

294

R76

PNP

Q5
MMBT3906LT1G

i
P187 NETCLASS

GATE_DRV_HIGH

Pulls RESETn to GND when CH-EN is OFF

FAULT 1

2
3

Q6
BSS138P,2154.99k

R84

1

2
3

NPN

Q7
MMBT3904LT1G

49.9k
R90

4.99k

R92

GND GNDGNDGND
HFE ~ 30 minimum

GND

Ib = ~882uA
Ic = ~26mA

INA310 FAULT causes 5V MOSFET driver to turn off FAST
INA310 will remain OFF until RESETn is driven LOW

GND

2 4

NC1

U21A

SN74LVC1G17QDCKRQ1

GND3 VCC5
U21B

SN74LVC1G17QDCKRQ1
25V
100nF
X7R

C51

GND GND

P5V

P5V

P12V

PIC5101 

PIC5102 
COC51 

PIQ501 
PIQ502 PIQ503 

COQ5 

PIQ601 

PIQ602 

PIQ603 
COQ6 

PIQ701 

PIQ702 

PIQ703 
COQ7 

PIR7601 PIR7602 

COR76 

PIR8401 

PIR8402 
COR84 

PIR9001 

PIR9002 
COR90 

PIR9201 PIR9202 

COR92 

PIU2101 

PIU2102 PIU2104 

COU21A 

PIU2103 

PIU2105 

COU21B 
PIQ601 

PIR9002 

NLFAULT 
POFAULT 

NLGATE0DRV0HIGH POGATE0DRV0HIGH 

PIC5101 

PIQ602 

PIQ702 
PIR9001 

PIU2103 

POGND 

PIQ501 

PIR8402 

PIQ503 PIR7601 

PIQ603 

PIR7602 

PIQ701 PIR9202 

PIQ703 

PIR8401 
PIU2102 

PIR9201 POCH0EN 
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