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CAN to 8ch LSD
File: FireworkDriver.kicad_sch
Sheet: /

(c) Joshua Alden 2024

Project:CAN to 8-Channel LSD / 11~ 22VDC / 1A

QDEngineering.com

GND
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FB1
FB2
FB3
FB4
FB5
FB6
FB7
FB8

BATT

Feedback

File: Feedback.kicad_sch
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Input_Conn

File: Input_Conn.kicad_sch
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CTRL4

CTRL2

CTRL8
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CTRL5

CTRL1

CTRL3

CTRL6

io_buff

File: io_buff.kicad_sch

CANH
CANL

GND

CANRX
CANTX

+3V3

CAN

File: CAN.kicad_sch

GND

VBATT

CTRLB

LSDA
LSDB

CTRLA
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FBB
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LSD2

File: LSD.kicad_sch

GND

VBATT

CTRLB

LSDA
LSDB

CTRLA

PGND

FBB
FBA

LSD1

File: LSD.kicad_sch

FB3
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FB6
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CMD7

CMD4
CMD3

CMD5
CMD6
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CMD2
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Processor

File: Processor.kicad_sch

GND

VBATT

CTRLB

LSDA
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LSD4

File: LSD.kicad_sch

GND

VBATT

CTRLB

LSDA
LSDB

CTRLA

PGND

FBB
FBA

LSD3

File: LSD.kicad_sch

+BATT

GND
+3V3

SwitchedGND-BATT
FUSED_BATT

BATT_MON

Power

File: Power.kicad_sch
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MountingHole-Mechanical

1 2

CTRL4

H1
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Jummpers to allow the board to be
cut in half in case the driver side
burns down so I can salvage the uC
for other projects.
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Input Connectors
File: Input_Conn.kicad_sch
Sheet: /Input_Conn/
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1
2
3
4
5
6
7
8

IN2
54602-908LF

609-1046-ND

1
2
3
4
5
6
7
8

IN1
54602-908LF

609-1046-ND

-BATT

CANL

+BATT

CANH

+BATT

-BATT

-BATT

CANL

-BATT

+BATT

+BATT

+BATT

CANH
-BATT

CANL

+BATT

+BATT

CANH

-BATT

-BATT

Ethernet cables are cheap and easy, plenty laying around the house.
Single pair for CAN, can easily daisy-chain.
Three pair for power, which has proven sufficient in rev 0.2 board.

Input Connectors

11~22VDC (Vehicle 12V Lead-Acid or Ryobi 18V Battery)
~200mA Quiescent (SWAG)
8.5A Peak (All-on, intend to sofware limit < 1.5 seconds)
CAN: Unterminated by default
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Power Conditioning
File: Power.kicad_sch
Sheet: /Power/
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1 2

F1
Fuse_SMD_15A_0685H9150-01

507-1944-1-ND
FUSE BOARD MNT 15A 125VAC 32VDC

1
2

C6
GRM32EC72A106KE05L

CAP CER 10UF 100V X7S 1210
490-16266-1-ND

D4
497-12305-ND
STPS20SM60D
DIODE SCHOTTKY 60V 20A TO220AC

1
2

SW1
SW_SPST_WireToBoard

C7
URZ1J471MHD1TN

CAP ALUM 470UF 20% 63V RADIAL
493-12282-1-ND

Z1
MMSZ4685T1G
MMSZ4685T1GOSCT-ND
DIODE ZENER 3.6V 500MW SOD123
Zener Diode 3.6V 500mW þÿ�±�5�%Surface Mount SOD-123

ARM1
+

IN
1

G
N

D
2

OUT
3

U2
R-78C3.3-1.0-Regulator_Switching

945-1394-5-ND
DC DC CONVERTER 3.3V 3.3W

L1
RLS-126

945-3429-ND
FIXED IND 12UH 800MA 420MOHM SMD

1
2

C8
GRM32EC72A106KE05L

CAP CER 10UF 100V X7S 1210
490-16266-1-ND

IN
1

G
N

D
2

OUT
3

UB2
945-1035-ND
R-783.3-0.5

DC DC CONVERTER 3.3V 2W

1
2

D2
SMBJ26A-E3

SMBJ26A-E3/5BGICT-ND
TVS DIODE 26V 42.1V DO214AA

D3
497-12305-ND

STPS20SM60D
DIODE SCHOTTKY 60V 20A TO220AC

1
2 C5

GRM32EC72A106KE05L

CAP CER 10UF 100V X7S 1210
490-16266-1-ND

PWR1
+

BATT_MON

-BATT

+BATT

FUSED_BATT

GND

+3V3

SwitchedGND

F
U

S
E

D
_B

A
T

T

FUSED_BATT

ARM_GND

Arming switch disconnects ground from LSD.
This should eliminate the possibility of ignition if
the switch is off. A max current significantly below
the ignition current will still flow through the
feedback network to provide a continuity check.

Power Conditioning
from positive battery terminal
fused, with 1mF reservoir
fused, and inductor filter
from 3.3V DC/DC converter

has a reverse-polarity diode and is one diode drop above -BATT
enabled by SW_ARM switch and has a reverse-polarity diode making it one diode drop above -BATT
from negative battery terminal

Use RED LED with <24AWG pigtail
and a resistor inteded for 11~22VDC

+BATT
+12V

+12LF
+3V3

GND
SwitchGND

-BATT

NOTE: Originally designed for 12V LA battery.
Typical use now expected to include
18V Lithum battery, 11~22VDC input.

Use GREEN LED with <24AWG pigtail
and a resistor inteded for 11~22VDC

LED for 3.3V status will be in LED
array next to firework continuity

Armed LED should be illuminated whenever this
ground is connected and the system is not "Safe"

C6
GRM32EC72A106KE05L

CAP CER 10UF 100V X7S 1210
490-16266-1-ND

1
2

U2
R-78C3.3-1.0-Regulator_Switching

945-1394-5-ND
DC DC CONVERTER 3.3V 3.3W

IN
1

G
N

D
2

OUT
3

UB2
945-1035-ND
R-783.3-0.5

DC DC CONVERTER 3.3V 2W

IN
1

G
N

D
2

OUT
3

C7
URZ1J471MHD1TN

CAP ALUM 470UF 20% 63V RADIAL
493-12282-1-ND

D2
SMBJ26A-E3

SMBJ26A-E3/5BGICT-ND
TVS DIODE 26V 42.1V DO214AA

1
2

D3
497-12305-ND

STPS20SM60D
DIODE SCHOTTKY 60V 20A TO220AC

PWR1
+
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CAN Bus
File: CAN.kicad_sch
Sheet: /CAN/
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C2
CAP_CER_0.1uF_50V_X5R_0805
478-12790-1-ND
08055D104KAT2A

12
3

D1

DESD2CAN2SOQ-7
41V Clamp 5A þÿ�(�8�/�2�0�µ�s�)Ipp Tvs Diode Surface Mount SOT-23-3

C1

CAP_CER_2.2uF_25V_X5R_0805
311-1870-1-ND

CAP CER 2.2UF 25V X5R 0805

C4
CAP_18pF

720-1709-1-ND
VJ0805A180GXQCW1BC

CAP CER 18PF 10V C0G/NP0 0805

1

2

3

JP
7

C3

CAP_18pF

R1

311-120ARCT-ND
RES SMD 120 OHM 5% 1/8W 0805

1

2

3

JP
8

TXD
1

G
N

D
2

V
C

C
3

RXD
4

NC
5

CANL
6

CANH
7

NC
8

U1

TCAN332DR
296-43711-1-ND
IC TRANSCEIVER 1/1 8SOIC

CANH

CANRX
CANTX

G
N

D

G
N

D

CANL

G
N

D

G
N

D

G
N

D

+3V3

+3V3

G
N

D CANH
CANTX
CANRX

CANL

DO NOT POPULATE

Some models of TCAN33x have
additional functionality on
pins 5 and 8 (e.g. silent
mode and slew-rate limiting)

This whole section
isn't really required

JP
8

1

2

3

C3

CAP_18pF

JP
7

1

2

3

D1

DESD2CAN2SOQ-7
41V Clamp 5A þÿ�(�8�/�2�0�µ�s�)Ipp Tvs Diode Surface Mount SOT-23-3

12
3

C4
CAP_18pF

720-1709-1-ND
VJ0805A180GXQCW1BC

CAP CER 18PF 10V C0G/NP0 0805

R1

311-120ARCT-ND
RES SMD 120 OHM 5% 1/8W 0805
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Swappable Microcontroller
File: Processor.kicad_sch
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12
34
56

J4
609-3752-ND

20021311-00006T4LF

Female

Y1
ECS-80-18-4XDN

X1115-ND
CRYSTAL 8.0000MHZ 18PF T/H

C27
CAP_18pF

720-1709-1-ND
VJ0805A180GXQCW1BC

C22
CAP_CER_10uF_25V_X5R_0805
490-5523-1-ND
GRM21BR61E106KA73L

1 2 3

JP6

R27
311-4.7KARCT-ND

RES SMD 4.7K OHM 5% 1/8W 0805

1 2

JP4

1 2 3

JP5

*MCLR
1

OSC2/CLKO/RA3
10

RP36/RB4
11

CVREF20/RP20/T1CK/RA4
12

VDD
13

PGED2/ASDA2/RP37/RB5
14

PGEC2/ASCL2/RP38/RB6
15SCK1/RP39/INT0/RB7
16TCK/CVREF1O/ASCL1/SDO1/RP40/T4CK/RB8
17TMS/ASDA1/SDI1/RP41/RB9
18VSS
19

AN0/OA2OUT/RA0
2

VCAP
20TDO/RP42/RB10
21TDI/RP43/RB11
22RPI44/RB12
23RPI45/CTPLS/RB13
24RPI46/T3CK/RB14
25RPI47/T5CK/RB15
26AVSS
27AVDD
28

AN1/C2IN1+/RA1
3

PGED3/VREF-/AN2/C2IN1-/*SS1/RPI32/CTED2/RB0
4

PGEC3/VREF+/AN3/OA1OUT/RPI33/CTED1/RB1
5

PGEC1/AN4/C1IN1+/RPI34/RB2
6

PGED1/AN5/C1IN1-/RP35/RB3
7

VSS
8

OSC1/CLKI/RA2
9

U8_B1

DSPIC33EP64GP502-I/SP
DSPIC33EP64GP502-I/SP-ND

1
2

3
4

J3
TSW-102-08-L-D

SAM1040-02-ND
TSW-102-08-L-D

*MCLR/VPP/RE3
1

RA6
10

RC0
11

RC1
12

RC2
13

RC3
14

RC4
15RC5
16RC6
17RC7
18VSS
19

RA0
2

VDD
20RB0
21RB1
22RB2
23RB3
24RB4
25RB5
26RB6/ICSPCLK
27RB7/ICSPDAT
28

RA1
3

RA2
4

RA3
5

RA4
6

RA5
7

VSS
8

RA7
9

U8_C1

PIC18F27Q84-I/SS
150-PIC18F27Q84-I/SS-ND

*MCLR
1

OSC2/CLKO/RA3
10

RP36/RB4
11

CVREF20/RP20/T1CK/RA4
12

VDD
13

PGED2/ASDA2/RP37/RB5
14

PGEC2/ASCL2/RP38/RB6
15SCK1/RP39/INT0/RB7
16TCK/CVREF1O/ASCL1/SDO1/RP40/T4CK/RB8
17TMS/ASDA1/SDI1/RP41/RB9
18VSS
19

AN0/OA2OUT/RA0
2

VCAP
20TDO/RP42/RB10
21TDI/RP43/RB11
22RPI44/RB12
23RPI45/CTPLS/RB13
24RPI46/T3CK/RB14
25RPI47/T5CK/RB15
26AVSS
27AVDD
28

AN1/C2IN1+/RA1
3

PGED3/VREF-/AN2/C2IN1-/*SS1/RPI32/CTED2/RB0
4

PGEC3/VREF+/AN3/OA1OUT/RPI33/CTED1/RB1
5

PGEC1/AN4/C1IN1+/RPI34/RB2
6

PGED1/AN5/C1IN1-/RP35/RB3
7

VSS
8

OSC1/CLKI/RA2
9

U8_A1

DSPIC33EP32GP502-I_SS
DSPIC33EP32GP502-I/SS-ND
IC MCU 16BIT 32KB FLASH 28SSOP

C25

CAP_CER_10uF_25V_X5R_0805

490-5523-1-ND
GRM21BR61E106KA73L

C26

CAP_CER_10uF_25V_X5R_0805

1
1

10
10

11
11

12
12

13
13

14
14

15
15

16
16

17
17

18
18

19
19

2
2

20
20

21
21

22
22

23
23

24
24

25
25

26
26

27
27

28
28

3
3

4
4

5
5

6
6

7
7

8
8

9
9

X1
ED281DT

28 (2 x 14) Pos DIP, 0.3" (7.62mm) Row Spacing Socket Tin Through Hole

1 2 3

JP1

1 2 3

JP3

1 2 3

JP2

R26
10k
311-10.0KCRCT-ND

R28
470
311-470CRCT-ND

*MCLR/VPP/RE3
1

RA6
10

RC0
11

RC1
12

RC2
13

RC3
14

RC4
15RC5
16RC6
17RC7
18VSS
19

RA0
2

VDD
20RB0
21RB1
22RB2
23RB3
24RB4
25RB5
26RB6/ICSPCLK
27RB7/ICSPDAT
28

RA1
3

RA2
4

RA3
5

RA4
6

RA5
7

VSS
8

RA7
9

U8_D1

PIC18F26Q84-I/SP
150-PIC18F26Q84-I/SP-ND

C23

CAP_CER_0.1uF_50V_X5R_0805

478-12790-1-ND
08055D104KAT2A

C24

CAP_CER_0.1uF_50V_X5R_0805

C28
CAP_18pF

R29
311-1.3KARCT-ND

RES SMD 1.3K OHM 5% 1/8W 0805
C21

CAP_CER_0.1uF_50V_X5R_0805

478-12790-1-ND
08055D104KAT2A

FB4

G
N

D

GND

+3V3

G
N

D

FB6

CANTX
CANRX

FB5

FB3 CMD3

FB1
FB2 CMD2

CMD1

+3V3

BATT_MON

+3V3

GND

+3V3

G
N

D

CMD6

+3V3

+3V3

GND

GND

G
N

DFB7

CMD8
FB8

CMD7

CMD4
CMD5

CMD6

CMD4

PGD

7

+3V3 LED1

13

6

CMD6

CMD3

CMD5
GND

OSC2
OSC1

13 FB8
CANTX
CANRX

GND

FB2

7

FB3

CMD1

MCLR_pin
VBatt_Mon

FB1

FB3

VBatt_Mon

OSC2

FB2

CANRX

FB4

MCLR

6

MCLR_pin

FB6

PGC

27
28

CANRX

OSC1

CMD8

CMD2

13
FB6

CANTX

OSC2
OSC1

FB4

FB5

GND

CMD1

CMD7

CMD6
20
GND

CMD8

20
FB8

27

CMD7

FB7

CMD3
CMD4

CMD2

CMD5

28 FB5

28

CMD3

FB1

MCLR_pin
VBatt_Mon

CMD5
CMD6

CMD4

20

FB2

FB8
CMD8

FB7

CMD7
GND

CMD5 CMD2

28

CMD1
27VBatt_Mon

MCLR_pin

FB1

FB6

GND
CMD7

20

7

CMD3

CMD6

CMD4

6

CMD2

27
28

CMD1

PGD
PGCFB4

FB3

27
CMD1

CMD2

CMD8
FB8
FB7

FB7

GND

CANRX
CANTX

13
FB6

13
FB6

FB2
FB1

13

7

OSC1OSC2

CANTX

6

7

GND
MCLR

FB7

CMD8
FB8

PGC

FB5

OSC1

CMD3

MCLR_pin
VBatt_Mon

PGC

27

CMD4
CMD5

GND

PGD

6

28

+3V3

FB1
FB2

PGD

20

CMD7

FB3

FB3

CANRX

GND

+3V3

6

CANTX

GND
7

OSC2

+3V3

20

GND
OSC1
OSC2

D

Due to part availability, options for three
additional uC's have been added.

Microcontroller

Remove jumpers to program

CHANGE TO 10K !!

C

Defaulted for
uC A

A

B

SWAG: C_OSC2 = 15pF and C_OSC1 = 15pF;
C1=C2=15pF; Cstray=3pF
C_Load = 18pF
C_Load = [(C1+COSC1)*(C2+COSC2)]/[C1+COSC1+C2+COSC2] + Cstray

JMP

VDD Bypass Caps

C28
CAP_18pF

C23

CAP_CER_0.1uF_50V_X5R_0805

478-12790-1-ND
08055D104KAT2A

C24

CAP_CER_0.1uF_50V_X5R_0805

Y1
ECS-80-18-4XDN

X1115-ND
CRYSTAL 8.0000MHZ 18PF T/H

C27
CAP_18pF

720-1709-1-ND
VJ0805A180GXQCW1BC

C25

CAP_CER_10uF_25V_X5R_0805

490-5523-1-ND
GRM21BR61E106KA73L

C26

CAP_CER_10uF_25V_X5R_0805

U8_D1

PIC18F26Q84-I/SP
150-PIC18F26Q84-I/SP-ND

*MCLR/VPP/RE3
1

RA6
10

RC0
11

RC1
12

RC2
13

RC3
14

RC4
15RC5
16RC6
17RC7
18VSS
19

RA0
2

VDD
20RB0
21RB1
22RB2
23RB3
24RB4
25RB5
26RB6/ICSPCLK
27RB7/ICSPDAT
28

RA1
3

RA2
4

RA3
5

RA4
6

RA5
7

VSS
8

RA7
9

U8_C1

PIC18F27Q84-I/SS
150-PIC18F27Q84-I/SS-ND

*MCLR/VPP/RE3
1

RA6
10

RC0
11

RC1
12

RC2
13

RC3
14

RC4
15RC5
16RC6
17RC7
18VSS
19

RA0
2

VDD
20RB0
21RB1
22RB2
23RB3
24RB4
25RB5
26RB6/ICSPCLK
27RB7/ICSPDAT
28

RA1
3

RA2
4

RA3
5

RA4
6

RA5
7

VSS
8

RA7
9
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QDEngineering.com

R10 RES 1K OHM 1% 1/10W 0603

R11

1k 1% 0.1W

RES 1K OHM 1% 1/10W 0603

R12 RES 1K OHM 1% 1/10W 0603

R15 RES 1K OHM 1% 1/10W 0603

R14 RES 1K OHM 1% 1/10W 0603

R17

RMCF0603FT1K00CT-ND

RES 1K OHM 1% 1/10W 0603

R13 RES 1K OHM 1% 1/10W 0603

R16 RES 1K OHM 1% 1/10W 0603

1 10

2

3

4

5 6

7

8

9

RN1
YC158TJR-0722KL

13-YC158TJR-0722KLCT-ND
RES ARRAY 8 RES 22K OHM 1206

CMD5

+3V3

CMD6

CTRL3

CTRL6

CTRL4

CTRL2

CTRL1

CTRL5

CTRL8

CTRL7

+3V3

CMD1

CMD4

CMD2

CMD3

CMD7

CMD8

CTRL Signal Pull-Ups

R16 RES 1K OHM 1% 1/10W 0603

R13 RES 1K OHM 1% 1/10W 0603

R17

RMCF0603FT1K00CT-ND

RES 1K OHM 1% 1/10W 0603

R14 RES 1K OHM 1% 1/10W 0603

R15 RES 1K OHM 1% 1/10W 0603

R12 RES 1K OHM 1% 1/10W 0603

R11

1k 1% 0.1W

RES 1K OHM 1% 1/10W 0603
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Low-Side Driver
File: LSD.kicad_sch
Sheet: /LSD1/

(c) Joshua Alden 2024

Project:CAN to 8-Channel LSD / 11~ 22VDC / 1A

QDEngineering.com

1 2

3

D15
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C35
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R49
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

C37
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

C39

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

R54
RES 22K OHM 1% 1/10W 0603

C36

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

R55
RES 22K OHM 1% 1/10W 0603

1

2

6

Q10A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

R52
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

1

2

6

Q11A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

1

2

6

Q12A

3
4

5

Q12B

1 2

3

D16
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C38
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R50
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

R51

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

3
4

5
Q11B

MBT3904DW1

C40
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R53
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

R48

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

1 2
3

D17
AZ23C6V2-E3-08

112-AZ23C6V2-E3-08TR-ND
DIODE ZENER 6.2V 300MW SOT23

G

D
S

U9
IRFL014PBF
IRFL014PBFCT-ND3

4

5
Q10B

MBT3904DW1

G

D
S

U10
IRFL014PBF
IRFL014PBFCT-ND

LSDB

P
G

N
D

FBB

FBA

VBATT

LSDB

LSDA

GND

CTRLB

G
N

D

VBATT

LSDA

GND

G
N

D

G
N

D

CTRLA

PGND

If continuity, pull down FB signal.
1mA MAX design through load
300mA MAX no-fire per MFG

Low-Side Drive w/ Desat and Cont.

C37
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R53
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D16
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C40
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

Q10B
MBT3904DW1

3
4

5

R50
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D15
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C39

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C38
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U9
IRFL014PBF
IRFL014PBFCT-ND

G

D
SC36

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C35
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U10
IRFL014PBF
IRFL014PBFCT-ND

G

D
S

Q11B
MBT3904DW1

3
4

5
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Low-Side Driver
File: LSD.kicad_sch
Sheet: /LSD2/

(c) Joshua Alden 2024

Project:CAN to 8-Channel LSD / 11~ 22VDC / 1A

QDEngineering.com

1 2

3

D5
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C9
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R3
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

C11
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R5

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

1

2

6

Q3A

C10

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

R8
RES 22K OHM 1% 1/10W 0603

1

2

6

Q1A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

1

2

6

Q2A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

R6
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

R9
RES 22K OHM 1% 1/10W 0603

3
4

5

Q3B

1 2

3

D6
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C12
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R2

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

C13

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

3
4

5
Q2B

MBT3904DW1

C14
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R7
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

R4
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

1 2
3

D7
AZ23C6V2-E3-08

112-AZ23C6V2-E3-08TR-ND
DIODE ZENER 6.2V 300MW SOT23

G

D
S

U3
IRFL014PBF
IRFL014PBFCT-ND3

4

5
Q1B

MBT3904DW1

G

D
S

U4
IRFL014PBF
IRFL014PBFCT-ND

LSDB

P
G

N
D

FBB

FBA

VBATT

LSDB

LSDA

GND

CTRLB

G
N

D

VBATT

LSDA

GND

G
N

D

G
N

D

CTRLA

PGND

If continuity, pull down FB signal.
1mA MAX design through load
300mA MAX no-fire per MFG

Low-Side Drive w/ Desat and Cont.

C11
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R7
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D6
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C14
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

Q1B
MBT3904DW1

3
4

5

R4
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D5
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C13

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C12
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U3
IRFL014PBF
IRFL014PBFCT-ND

G

D
SC10

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C9
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U4
IRFL014PBF
IRFL014PBFCT-ND

G

D
S

Q2B
MBT3904DW1

3
4

5
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Low-Side Driver
File: LSD.kicad_sch
Sheet: /LSD3/

(c) Joshua Alden 2024

Project:CAN to 8-Channel LSD / 11~ 22VDC / 1A

QDEngineering.com

1 2

3

D8
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C15
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R19
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

C17
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

C19

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

R25
RES 22K OHM 1% 1/10W 0603

C16

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

1

2

6

Q6A

1

2

6

Q4A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

R22
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

1

2

6

Q5A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

R24
RES 22K OHM 1% 1/10W 0603

3
4

5

Q6B

1 2

3

D9
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C18
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R20
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

R21

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

3
4

5
Q5B

MBT3904DW1

C20
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R23
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

R18

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

1 2
3

D10
AZ23C6V2-E3-08

112-AZ23C6V2-E3-08TR-ND
DIODE ZENER 6.2V 300MW SOT23

G

D
S

U5
IRFL014PBF
IRFL014PBFCT-ND3

4

5
Q4B

MBT3904DW1

G

D
S

U6
IRFL014PBF
IRFL014PBFCT-ND

LSDB

P
G

N
D

FBB

FBA

VBATT

LSDB

LSDA

GND

CTRLB

G
N

D

VBATT

LSDA

GND

G
N

D

G
N

D

CTRLA

PGND

If continuity, pull down FB signal.
1mA MAX design through load
300mA MAX no-fire per MFG

Low-Side Drive w/ Desat and Cont.

C17
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R23
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D9
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C20
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

Q4B
MBT3904DW1

3
4

5

R20
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D8
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C19

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C18
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U5
IRFL014PBF
IRFL014PBFCT-ND

G

D
SC16

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C15
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U6
IRFL014PBF
IRFL014PBFCT-ND

G

D
S

Q5B
MBT3904DW1

3
4

5
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Low-Side Driver
File: LSD.kicad_sch
Sheet: /LSD4/

(c) Joshua Alden 2024

Project:CAN to 8-Channel LSD / 11~ 22VDC / 1A

QDEngineering.com

1 2

3

D11
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C29
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R31
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

C31
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R33

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

R36
RES 22K OHM 1% 1/10W 0603

C30

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

R37
RES 22K OHM 1% 1/10W 0603

1

2

6

Q7A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

1

2

6

Q8A
MBT3904DW1

MBT3904DW1T1GOSCT-ND
TRANS 2NPN 40V 0.2A SC88/SC70-6

R34
22k 1% 0.1W

RMCF0603FT22K0CT-ND
RES 22K OHM 1% 1/10W 0603

1

2

6

Q9A

3
4

5

Q9B

1 2

3

D12
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3

C32
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

R30

RMCF0603FT100RCT-ND
RES 100 OHM 1% 1/10W 0603

C33

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

3
4

5
Q8B

MBT3904DW1

C34
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R35
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

R32
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

1 2
3

D13
AZ23C6V2-E3-08

112-AZ23C6V2-E3-08TR-ND
DIODE ZENER 6.2V 300MW SOT23

G

D
S

U7
IRFL014PBF
IRFL014PBFCT-ND3

4

5
Q7B

MBT3904DW1

G

D
S

U8
IRFL014PBF
IRFL014PBFCT-ND

LSDB

P
G

N
D

FBB

FBA

VBATT

LSDB

LSDA

GND

CTRLB

G
N

D

VBATT

LSDA

GND

G
N

D

G
N

D

CTRLA

PGND

If continuity, pull down FB signal.
1mA MAX design through load
300mA MAX no-fire per MFG

Low-Side Drive w/ Desat and Cont.

C31
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

R35
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D12
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C34
4.7uF 10% 16V

490-14466-1-ND
CAP CER 4.7UF 16V X7R 0805

Q7B
MBT3904DW1

3
4

5

R32
47k 1% 0.1W

RMCF0603FT47K0CT-ND
RES 47K OHM 1% 1/10W 0603

D11
SBAT54ALT3G

DIODE ARRAY SCHOTTKY 30V SOT23-3
1 2

3

C33

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C32
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U7
IRFL014PBF
IRFL014PBFCT-ND

G

D
SC30

0.022uF 10% 100V

399-C0603C223K1RAC7867CT-ND
CAP CER 0.022UF 100V X7R 0603

C29
2200pF 10% 100V

399-C0603C222K1RAC7867CT-ND
CAP CER 2200PF 100V X7R 0603

U8
IRFL014PBF
IRFL014PBFCT-ND

G

D
S

Q8B
MBT3904DW1

3
4

5
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Feedback & Indicators
File: Feedback.kicad_sch
Sheet: /Feedback/

(c) Joshua Alden 2024

Project:CAN to 8-Channel LSD / 11~ 22VDC / 1A
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R42

R38
2K

311-2.0KARCT-ND
RES 2K OHM 5% 1/8W 0805

R43
RES_SMD_120_OHM_5%_1/8W_0805

311-120ARCT-ND
RES SMD 120 OHM 5% 1/8W 0805

110
11 12 13 14 15 16 17 18 19

2
20

3456789

D14

160-1067-ND
LTA-1000G

1 10

2

3

4

5 6

7

8

9

RN2
YC158TJR-0722KL

13-YC158TJR-0722KLCT-ND
RES ARRAY 8 RES 22K OHM 1206

R39
R46

R40 R41
R47R45R44

100 1% 0.1W

RMCF0603FT100RCT-ND

RES 100 OHM 1% 1/10W 0603

+3V3 BATT

FB1
FB2

FB5

FB8

FB4
FB3

FB6
FB7

G
N

D

+3V3

3V3_LED

VBattFilt_LED

20mA MAX per LED
Vf = 2.1V Typ; 2.6V Max @25mA

2.715V @ 1mA
2.955V @ 10mA

Continuity and Power Indicators

CHANGE TO 4.7K !!

R39
R46

R40 R41
R47R45R44

100 1% 0.1W

RMCF0603FT100RCT-ND

RES 100 OHM 1% 1/10W 0603

R42


