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A

B
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C
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D

E

E

4 4
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NODE ADDRESS CODING:
  PIO1.11: b3 (0=HARD WIRED, 1=SWITCHABLE)
  PIO3.2: b2
  PIO3.4: b1
  PIO3.5: b0

VBB=48V
VNB=8V
VLED=6V
VCC=5V
VDD=3.3V

CONFIGURE PIO0.4
AS FAST MODE PLUS
TO GET 20mA I(OL)

PIO1.10/AD6 TIED LOW
INDICATES TXEN AND COIL
OUTPUTS SHOULD BE ACTIVE
LOW (WERE ACTIVE HIGH ON
EARLIER VERSIONS)

FIDUCIALS MOUNTING HOLES
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Title

Size Document Number Rev

Date: Sheet of

nSTATUS

nCOIL4

nCOIL2

nCOIL7

nCOIL1

nCOIL6
nCOIL5

nCOIL0

nCOIL3

nRESET

nRESET
nTXEN

nTXEN

TXD

RCK

SCK

LDIN

MISO
MOSI

I_SENSE
nTXEN

nFAULT

TXD

nCPUOK

ADR2

ADR2
ADR1

ADR1

ADR0

ADR0
nCOIL[7:0]

RXDRXD

ADR3

ADR3

RXD

TXD
RXD

nRESET
nTXEN

VPROG

VDDVDD

VDD
VDD

VDDVDD

VDD

VPROG

R4
120, 0.100W, 5%

C1
0.1µF

C3
0.1µF

1 11 SRS6-4-01
Richco

11 11

R38
330

CN1

0528080871
Molex

1
2
3
4
5
6
7
8

SW1

219-4MST
CTS

1
2
3
4

8
7
6
5

R3
10k

U1
LPC1112FHN33/201
NXP

XTALIN4

XTALOUT5

V
S

S
P

A
D

V
D

D
1

6
V

D
D

2
29

nRESET/PIO0.0 2

PIO0.1/CLKOUT/CT32B0_MAT2 3

PIO0.2/SSEL0/CT16B0_CAP0 8

PIO0.3 9

PIO0.4/SCL 10

PIO0.5/SDA 11

PIO0.6/SCK0 15

PIO0.7/nCTS 16

PIO0.8/MISO0/CT16B0_MAT0 17

PIO0.9/MOSI0/CT16B0_MAT1 18

SWCLK/PIO0.10/SCK0/CT16B0_MAT2 19

R/PIO0_11/AD0/CT32B0_MAT3 21

R/PIO1.0/AD1/CT32B1_CAP0 22

R/PIO1.1/AD2/CT32B1_MAT0 23

R/PIO1.2/AD3/CT32B1_MAT1 24

SWDIO/PIO1.3/AD4/CT32B1_MAT2 25

PIO1.4/AD5/CT32B1_MAT3/WAKEUP 26

PIO1.5/nRTS/CT32B0_CAP0 30

PIO1.6/RXD/CT32B0_MAT0 31

PIO1.7/TXD/CT32B0_MAT1 32

PIO1.8/CT16B1_CAP0 7

PIO1.9/CT16B1_MAT0 12

PIO1.10/AD6/CT16B1_MAT1 20

PIO1.11/AD7 27

PIO2.0/nDTR 1

PIO3.2 28

PIO3.4 13

PIO3.5 14

R2
1k

C2
0.1µF

D1
SML-LXT0805YW-TR
Lumex

1
2

CN1A

1
2
3
4
5
6

nCOIL[7:0]

nCPUOK

nFAULT

TXD
RXD

nTXEN

RCK
LDIN

MISO
MOSI

SCK

I_SENSE



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

GI OUT
(UP TO
1A)

VREF = 2.289V
I(trip) = (2.289V - 2.048V)/0.22 ohms = 1.1A
sense rises 220mV per amp
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nSW5

nSW3

nSW1
nSW2

SCK

nSW4

nSW6 MISO
nSW7

nSW0

nLED0

nLED2

nLED3

nLED1

5VI
RCKB
SCKB
D_OUTB

nSWITCH7

nSWITCH2

nSWITCH4
nSWITCH5

nSWITCH3

nSWITCH0

nSWITCH6

nSWITCH1

COIL_GND

MOSI
LED1

RCK

D_OUT

GI
LED3

D_OUT

RCK

LED0

LED2

DIN

DIN

CPUOK

SCK

LDINRCK

SCK

VREF

VCC

VCC

VLED

VCC

V6I

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

CN13

22-23-2031
Molex

1
2
3

C37
0.1µF

U23
74HCT594D

SER14

SRCLK11

SRCLR10

RCLK12

RCLR13

QA 15

QB 1

QC 2

QD 3

QE 4

QF 5

QG 6

QH 7

QH 9

V
C

C
16

G
N

D
8

Q18
2N7002P

C34
0.1µF

CN14

22-23-2061
Molex

1
2
3
4
5
6

R84 220

Q14
STP16NF06L
ST

R64
2.2k

R60
10k, 0.100W, 5%

R61 220

R
44

10
k

R53 10k
R52 10k

R58 10k

R55 10k
R54 10k

R56 10k
R57 10k

R59 10k

C48
47pF

R63 220
R62 220

C50
47pF

R65
0.22, 1/2 W, 1%

Q23
2N7002P

+

- U12A
LM393D

3

2
1

8
4

C38
0.1µF R95 220

C51
1000pF

U21E

74HCT14

11 10
U21D

74HCT14

9 8

U21F

74HCT14

13 12
R

51
10

k
R

50
10

k

R
48

10
k

R
46

10
k

R
45

10
k

R
47

10
k

R
83

10
k

R
49

10
k

U21A

74HCT14

1 2

C49
47pF

C40
0.1µF

U30
STWD100NPWY3F

WDI4

EN3

G
N

D
2

V
C

C
5

WDO 1

C47
47pF U19

74HCT165D

SER10

A11

B12

C13

D14

E3

F4

G5

H6

CLK2

INH15

SH/LD1

QH 9

QH 7

V
C

C
16

G
N

D
8

D39
SK56A-LTP
Micro Commercial

D40
SK56A-LTP
Micro Commercial

D41
LM4040D20IDBZR

2 1

Q15
2N7002P

Q17
2N7002P

Q16
2N7002P

R96
10k, 0.100W, 5%

U21C

74HCT14

5 6

U21B

74HCT14

3 4

+

- U12B
LM393D

5

6
7

8
4

R33
4.64k, 0.100W, 1%

C33
0.1µF

R32
5.49k, 0.100W, 1%

MISO

SCK

SCK

RCK

nSWITCH[7:0]

nLED[3:0]

COIL_GND

nFAULT

MOSI

nCPUOK



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

Vf(max) = 1.8V, If(on)(max) = 5.0mA
(3.3V - 1.8V) / 5.0mA = 300
(5.0V - 1.8V) / 5.0mA = 640

ISOLATION
SECTION
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TXD

RXD

RS485_TXEN

D-

D+

D-

D+

VCCI

VCCI

VBBA

VDD

VDD

VCCI

VCCI
VDD

VCCI

VDD

VCCI

VCCI

VCCI

VDD

VCCI

VCCI

VNB

VNB

VNB

ISO4

LTV-356T
LITE-ON

R14

470k

R9
300

R12

300

R8 300

R10

620

C36
0.1µF

VCC

GND
U5
SN74AHCT1G00DBVR
TI

1
4

5
3

2

D2

PMBD914,215
NXP

R11
300

IGND1

VCC

GND
U24
SN74AHCT1G00DBVR
TI

1
4

5
3

2

D5D4

C5
22µF, 16V

C7
0.1µF

R7
300

ISO2
6N137S
Lite-On

7

6
2

3

8
5

U4
SN65HVD485ED
TI

DI4

RO1

RE2

DE3 DO/RI 7

DO/RI 6

G
N

D
5

V
C

C
8

U3
L78L05ACD13TR
ST

OUT 1

C
O

M
M

1
2

C
O

M
M

2
3

C
O

M
M

3
6

C
O

M
M

4
7

IN8

D3

SMAJ6.5CA
Bournes

R13
1k

ISO1
6N137S
Lite-On

7

6
2

3

8
5

C6
22µF, 16V

C30
0.1µF

ISO3
6N137S
Lite-On

7

6
2

3

8
5

CN3
A-2014-2S-4-N-R
Assmann

1
2
3
4
5
6
7
8 S

H
IE

LD
_1

S
H

IE
LD

_2
S

H
IE

LD
_3

S
H

IE
LD

_4

CN2
A-2014-2S-4-N-R
Assmann

1
2
3
4
5
6
7
8 S

H
IE

LD
_1

S
H

IE
LD

_2
S

H
IE

LD
_3

S
H

IE
LD

_4

nTXEN

TXD

VLEDEN

RXD



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

I_SENSE rises 33mV/A from its idle voltage of 1.225V.  ADC
should idle at about 380 (10-bit) and will rise by 10.24 per
amp as coil current increases (e.g, 10A coil current should
read 380 + 10 x 10.24 = 482).

I_SENSE = 1.225V + I(coil) x 0.033 ohms
VREF= 5.00V x 4.64k / (5.49k + 4.64k) = 2.290V
I(trip) = (2.290V - 1.225V) / 0.033 ohms = 32A
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COIL3

COIL2

COIL1

COIL0

nCOIL1

nCOIL3

nCOIL0

nCOIL2

COIL7

COIL5

nCOIL5

nCOIL7

nCOIL4

nCOIL6

COIL4

nSWITCH1

nSWITCH0 nSWITCH4

nLED1

nSWITCH7

nLED0

nSWITCH6

nLED3

nSWITCH5

nLED2

COIL_GND

nSWITCH2

nSWITCH3

COIL6

VBBC

VBBC

VBBC

VBBC

VG

VG

VG

VG

VG

VG

VG

VG

VBBC

VBBC

VBBC

VBBC

VG

VG

VG

VG

VG

VG

VG

VG

V6I

VG

VG

VG

VGVG

VG

VG

VG

VBBC

VDD

Q1
PSMN027-100PS
NXP

R22
100

CN7

26-60-4040 (BLACK)
Molex

1
2
3
4

R30
100

CN9

26-60-4040 (ORANGE)
Molex

1
2
3
4

CN11

26-60-4040 (GREEN)
Molex

1
2
3
4

R26
100

R34
100k

R20
100k

R24
100k

R28
100k

C27
1µF

CN5

26-60-4040
Molex

1
2
3
4

Q2
PSMN027-100PS
NXP

D13
SK210-LTP

Micro Commercial

D19
SK210-LTP

Micro Commercial

D25
SK210-LTP

Micro Commercial

D31
SK210-LTP

Micro Commercial

Q19
PSMN027-100PS
NXP

R88
100

R92
100

R94
100

R90
100

R93
100k

R87
100k

C42
1µF

R89
100k

R91
100k

C44
1µF

Q20
PSMN027-100PS
NXP

Q21
PSMN027-100PS
NXP

Q22
PSMN027-100PS
NXP

D42
SK210-LTP

Micro Commercial

D43
SK210-LTP

Micro Commercial

D44
SK210-LTP

Micro Commercial

D45
SK210-LTP

Micro Commercial

CN6

26-60-4060
Molex

1
2
3
4
5
6

CN8

26-60-4060 (BLACK)
Molex

1
2
3
4
5
6

CN12

26-60-4060 (GREEN)
Molex

1
2
3
4
5
6

Q4
PSMN027-100PS
NXP

Q3
PSMN027-100PS
NXP

R36
100

U26
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

U13
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

U10
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

U27
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

U28
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

U17
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

U15
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

U25
MCP1401

G
N

D
1

1
V

D
D

2

IN3

G
N

D
2

4

OUT 5

C29
1µF

C25
1µF

C45
1µF

CN10

26-60-4060 (ORANGE)
Molex

1
2
3
4
5
6

R40
4.7k, 0.5W, 5%

C43
1µF

D37
SML-LXT0805IW-TR
Lumex

1
2

C23
1µF

U31
ACS711EEXLT-31AB-T
Allegro

IP+1-2

IP-3-4

V
C

C
12

G
N

D
5

VIOUT 11

FAULT 6

Q24
PMV48XP,215
NXP

1

3
2

nCOIL[7:0]

nSWITCH[7:0]

nLED[3:0]

COIL_GND

I_SENSE

nCPUOK

nFAULT



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

3.3VDC @ 250mA

6.0V @ 2A

5.0VDC @ 1000mA

USE VLED (6V) FOR FET GATE VOLTAGE

N/C

+48V

GND
KEY

N/C

LED STATUS TABLE
48V  6V    MCU STATUS
D37  D10   D1
RED  GREEN YELLOW
OFF  OFF  OFF         48V not present: check that system is connected and powered
 ON  OFF  OFF         48V present, no 6V: node bus is powered off by CPU, node bus cable is unplugged, or 6V supply is overloaded (shorted) or damaged
 ON   ON  OFF         48V present, 6V present, processor not running: check 5V and 3.3V supplies
 ON   ON  10Hz 50%    power okay, processor in boot mode waiting for runtime update: check node cable, ensure other nodes are communicating, check communication interface
 ON   ON  1Hz 90%     power okay, processor in runtime mode but not receiving from CPU: check node cable, ensure other nodes are communicating, check communication interface
 ON   ON  flickering  power okay, processor communicating and operating correctly

520-6935-10 E

power supply

A

3 5Friday, October 05, 2018

Title

Size Document Number Rev

Date: Sheet of

VBBA

VDD

VLED VCC

VPROG

VGVLED

VDD

VCC

VBBA

VLED

VLED

VLED

VLED

VBBC

VBBC

C21
10µF, 16V

C15
22µF, 16V

R15
301k, 0.100W, 1%

TPAD21

TPAD11

GND1

D12

PMBD914,215
NXP

3V31

R16
46.4k, 0.100W, 1%

5V1

R17
330, 0.100W, 5%

6V1

D11

PMBD914,215
NXP

C10
0.1µF

L1
47µH, 2.0A
NR10050T470M
Taiyo Yuden

C13
0.1µF

+C8
220µF, 63V, low ESR

C22
10µF, 16V

C9
2.2µF

R82
46.4k, 0.100W, 1%

U9
AP7333-33SRG-7
Diodes, Inc.

IN3 OUT 2

G
N

D
1

D10
SML-LXT0805GW-TR
Lumex

1
2

D9
SK56A-LTP
Micro Commercial

C16
22µF, 16V

+ C11
470µF, 16V, low ESR

D6
SK210-LTP
Micro Commercial

U7
LD29150DT50R
ST

IN1 OUT 3

G
N

D
2

CN4

26-63-4051
Molex

1
2
3
4
5 D7

SMAJ51CA
Bournes

U6
MP24943DN

V
IN

1
G

N
D

2

EN3

FB 4
SS5 VO 6

BST 7

SW 8

P
A

D
P

A
D

C41
0.01µF

VLEDEN


